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A WARNING.

It is quite conceivable that the great loss of prop-
erty and the equally serious loss of prestige occa-
sioned by the fall of the Quebec Bridge have been al-
ready fully compensated by the valuable lessons learned
from that disaster. It was worth the loss of a Que-
bec Bridge to learn that tests of the strength of a
small model can no longer be taken as a basis in
estimating the strength of a structure which is an
exact reproduction of that model on much larger
scale. That was the principal illuminating fact
brought out by the commission which made an ex-
haustive examination of the wrecked bridge. Further-
more, it was proved that when the members of a
framed structure are themselves made up of a large
number of assembled pieces, as in the case of built-up
chords, posts, girders, etc., the results obtained on the
smaller models are particularly unreliable in deter-
mining the strength of the full-size members.

If it be necessary to proceed with caution in the
case of a structure in which the assembled parts con-
sist of the same kind of material, possessing similar
elasticity and breaking strength, there is a call for
even greater caution when the materials of construe-
tion are not homogeneous, and the bond between them
is of a more or less doubtful character. This last
condition exists in the case of reinforced concrete con-
struction, and especially when it is used in the build-
ing of truss bridges and similar framed struc-
tures.

We are therefore in thorough accord with our es-
teemed contemporary Engineering News when it draws
attention editorially to the construction of a rein-
forced concrete truss, the strength of which was de-
termined, or attempted to be determined, by the test-
ing of a model of one-tenth the linear dimensions and
one-hundredth the cross-sectional dimensions of the
finished bridge. Our readers will remember that in
the various failures which we have recorded of rein-
forced concrete, the breakdown hags most frequently
occurred at the points of junction of one member to
another; such, for instance, as the connection between
a floor beam and a vertical post. It is admittedly diffi-
cult to design these connections in such a way as to
render it possible to determine their strength with the
same certainty that obtains in designing such a con-
nection in an all-steel structure; and a concrete truss
bridge, because of the multiplicity of the joints and the
complicated character of the stresses which oceur,
must be particularly liable to this uncertainty.

We have no wish to throw any general doubt upon
reinforced concrete construction as such; but we do
believe that now that a determined effort is being
made to apply the system to the more difficult prob-
lems of bridge work, our engineers should proceed
with the greatest caution, and advance only upon well-
proved data. The call for testing machines capable
of trying out to absolute destruction the largest size
members is particularly urgent when these members
are built up of such widely different materials as
steel and concrete, the strength of the bond between
which is greatly dependent upon careful work during
erection.

ELECTRIFICATION OF A CHICAGO RAILWAY TERMINAL.

At a recent meeting of the stockholders of the Illi-
nois - Central Railway, the proposal to electrify the
terminal lines of that company in the city of Chicago
was rejected. The city now proposes to force the hand
of the railway company by means of local ordinances.
The railway company objects to the change on the
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ground, first, that there is a heavy interchange of
traffic with other railways that use the Illinois Central
terminal, and secondly, that the main line and sub-
urban passenger and freight tracks are all included
in the terminal system. Therefore, it would be diffi-
cult and enormously expensive to equip the entire sys-
lem for electric traction, while serious difficulties and
dangers would result from the operation of the yard
and the switching service by electric traction.

These objections have a familiar sound in the ears
of residents of New York city, who have not forgotten
the agitation which preceded the wonderfully success-
ful installation of electric traction at the terminal of
the New York Central Railroad Company in this city.
They are also mindful of the fact that, long before the
electric service was in full operation, the Chief
Engineer of the railroad announced that the bene-
fits derived by the railroad company itself, to
say nothing of its patrons, from the new service ex-
ceeded even the most sanguine expectations. Not only
was the city freed from the nuisance of smoke and
noise, but the railroad company itself was able to han-
dle its trains more expeditiously, and - to reduce
the number of train movements enormously. Al-
though no definite figures have been given out as to
the decrease in the cost of operation, it is generally
understood that the reduction has been very consider-
able. '

We confess to considerable surprise that so enlight-
ened a journal as Engineering News should side with
the Illinois Central Railway in its present obstruction-
ist policy, which it does by stating that it is “unrea-
sonable to make the objection of the people of Chi-
cago to the noise and dirt from the engines a basis
for saddling the railways with the enormous cost of
converting the entire terminal system to electric trac-
tion.”

It seems to us a simple matter of equity that the
holders of a valuable franchise should bear the ex-
pense of any changes that will render their operations
under that franchise as free as possible from incon-
venience and nuisance to the city that gave it. The
smoke and noise arising from the operation of the
Illinois Central tracks by steam, constitute a most
serious disfigurement and drawback to the Chicago
water front; and the great improvement which re-
sulted from the electrification of the terminal of the
New York Central Railroad will be even more marked
in the long stretch of water front which is now so
greatly marred by existing conditions at Chicago.

REPORT OF THE NAVAL BUREAU OF ORDNANCE.

We learn from the report of Rear Admiral Mason,
Chief of the: Naval Bureau of Ordnance, that the tests
of the new 12-inch 50-caliber gun showed it to be fully
equal to any gun of that caliber thus far proposed for
any navy. In the proving ground tests it developed
an initial velocity of 3,030 feet per second and a
muzzle energy of 52,500 tons. This is the gun that
will be mounted on our two largest “Dreadnoughts,”
the ‘“Arkansas” and “Wyoming,” which will carry
twelve guns of this pattern. More powerful than this,
however, will be the new 14-inch type gun, which will
pass through its tests before the -end of the: present
year. It is designed to fire a 1,400-pound’ projectile
with a velocity of 2,600 feet per second and a muzzle
energy of 65,600 tons.

It is gratifying to learn that our present nitro-
cellulose powder has been developed to a point which
leaves little room for improvement. Moreover, a new
pattern of projectile is now being built, carrying the
long pointed head that has been found to give such
good results in small arms, which has shown a con-
siderable increase in range, flatness of trajectory, dan-
ger space, striking velocity, and penetration at the
longer ranges. Our older guns have been modernized,
and this work has included the relining and strength-
ening of the 12-inch guns of our battleships of a date
prior to, and including, the “Virginia” class.

The Bureau is much gratified at the remarkable
results which have been obtained in target practice
with equipment which was designed .many years be-
fore the present principles and demands of target prac-
tice had been developed; and a new system of sighting
mechanism has been worked out, and is being applied
to all turret guns. Our latest ships are being fitted
with complete refrigerating plants for the cooling of
the magazines, and the magazines of the older ships
are to be similarly fitted as opportunity offers.
Changes have been made in the rotation band of pro-
jectiles, which will considerably prolong the accuracy
life of the projectiles after the gun has been so much
worn that its accuracy with the older bands would
have been much impaired.

THE ARMY ORDNANCE REPORT.

In his Annual Report, Gen. Crozier, Chief of Ord-
nance, U. S. A., speaking of the occasional failures of
heavy guns, states that the trouble arises, not from a
defect in the design of the guns, but from concealed
defects in the forgings or the development of thermal
or heat cracks. The danger arises from imperfections
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lying within the finished dimensions of the forgings,
which are not apparent on the surface, and cannot be
detected even by the most thorough inspection. These
heat cracks are due to the high temperature of the
powder gases, and they increase in depth and number
as the number of rounds fired increases. By way of
remedy, the Department has decided to reline the guns
as soon as these thermal cracks have become very pro-
nounced. Henceforth all seacoast guns of 6-inch cali-
ber and over, except mortars, will be provided with
double tubes, so that, should the inner tube give way,
the damage will not extend to the outer tube and the
enveloping jacket and hoops. This will permit the
restoration at small cost of guns whose tubes give way,
and will facilitate the rehabilitation of guns whose ac-
curacy has been lost through erosion and wear of the
bore.

The six 6-inch and four 14-inch guns authorized by
Congress at its last session will be of the wire-wound
type and will have these double tubes and in the 14-
inch guns the caliber length will be raised from 34
calibers, as in the guns now under construction, to 40
calibers. Within the next few months the Depart-
ment hopes to test the new 34-caliber 14-inch- wire-
wound gun and one of the new 12-inch wire-wound
mortars.

The construction of hand grenades for our army
marks the reintroduction of an ancient form of weap-
on. They were used with good effect, we believe, in
the Russo-Japanese war. The grenade can be thrown
by hand a distance of about 100 feet from a standing
position. Lieut.-Col. Babbitt has designed a rifle-

~ shrapnel grenade to be fired from the musket carried

by the infantry. Troops will be furnished with both
the hand and rifle-shrapnel grenades in a reasonable
quantity whenever there is a call for them.

Another item of interest gleaned from the report is
that Gen. Crozier is of the opinion that the govern-
ment can now manufacture cheaper than it can buy;
that is, if everything is taken into account except the
manufacturers’ profit. As an instance of this, he
quotes the fact that the 3-inch field gun, which under
contract costs -$2,029.80, can be manufactured at the
arsenals for $1,276.90; and that the 12-inch disappear-
ing carriages, which cost under contract $1,568.47, cost
only $605.35 when built at the arsenals.

THE ORIGIN OF EUROPEAN PEOPLES.

In a recently published work on the origin of Euro-
pean peoples, Sergy recognizes eight races of men,
only three of which have left -remains in caverns.
These races are Homo Europeus, H. Eurafricus, H.
Eurasicus. The first race is extinct. It was charac-
terized by a very low forehead and an enormous pro-
trusion of the glabellum and the superorbital arches,
forming a sort of visor. Remains of this race have
been found at Taubach, Krapina, Neanderthal, Spy,
Schipka, La Naulette, and Malarnand. Sergy assigns
the middle of the Pliocene as the period of this race.

The second race is still in existence. It has a visor-
less skull, dolichocephalic or mesocephalic. It came
from the north of Africa and has left remains in the
loess of Egnisheim, Galley Hill (England) and Pied-
mont (Moravia), and in the caves of Langerie, Chan-
celede, and Baoussé-Roussé. Sergy ascribes to this
race the pal®zolithic civilization of the later Quater-
nary in the south of France, and finds in that civili-
zation analogies with the Mpycenian or prehistoric
Egyptian civilization, apparently later than the Qua-
ternary but in reality contemporaneous with it in the
development of the arts. There is no apparent reason
why this race should not have penetrated into the
southwest of France.

The synchronism of two ages, however, is very diffi-
cult to prove, because the palxontological criterion of
the Quaternary is not uniform throughout Europe,
owing to differences in climate. For example, no
trace of Elephas primigenius, Rhinoceros tlichorinus,
or Cervus teraudus has yet been found in Italy.

Homo Ewurafricus persisted into the neolithic age
at Cro-Magnon, Baumes-Chaudes, Aréne-Candide, etc.
Toward the end of the neolithic age the third race
(Homo Eurasicus) came into Europe from western
Asia and left remains at Grenoble and Furfoor. This
is the still existing brachycephalic race.

The Frankenholz mine, near Mittelbesesack in the
Palatinate, has devised an ingenious but seemingly
very uncertain plan for utilizing the: fire damp given
off in certain of its galleries, much as is done some-
times with hydrocarbon gases in salt mines. The mine
has a depth of 500 meters. Before working upon the
coal seam at this level, it was deemed prudent to drill
to a depth of 50 meters, to discover any possible escape
of fire damp. It was found that there was an abundant
escape of this dangerous gas.. A 1,500-meter conduit
was built for drawing the gas to the surface. In June,v
1908, the gas pressure was still 12 atmospheres; the
idea was then conceived of finding a practical use for
the gas and it was decided to use it for heating the
boilers feeding the steam engines at the mine. A spe-
cial plant was installed accordingly.
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ENGINEERING.

The “Vanguard,” the new British “Dreadnought,” re-
cently completed an eight-hour trial at the remarkable
speed of 22.4 knots, a full knot in excess- of the
Admiralty’s stipulation.

In the endeavor to apply a slow-speed turbine eco-
nomically to cargo steamers the Parsons Company
purchased the cargo steamer “Vespasian,” and, after
running her with a careful record of steam and coal
consumption, they have taken out the engine and put
in turbine machinery of the same power. The vessel
is now being run under exactly similar conditions as
to load and speed, and, before long, valuable particu-
lars of the relative efficiency of the two types of en-
gine will be available.

A number of motor cars for the suburban service
of the New Haven Railroad are now being completed
at the Westinghouse shops. They are 70 feet long;
waigh 86 tons; and seat 72 persons. The cars are
equipped with motors of 200 horse-power, and each is
guaranteed to haul two 50-ton trailers at a normal ac-
celeration of 0.7 mile per hour per second. They are
designed to operate on both the 11,000-volt alternat-
ing current of the New Haven, and the 600-volt 'dire_ct
current of the New York Central Railroad.

The Public Service Commission for New York city
has published designs for the elevated portions of the
new subways, which have been approved by the Mu-
nicipal Arts Commission. They embody, among other
things, a scheme for deadening the noise of the trains,
which consists of a concrete floor, 11 to 15 inches in
thickness, upon which the wooden ties will be laid.
The asthetic appearance of the structures will be im-
proved by the use of curved steel brackets connecting
the columns with the longitudinal and transverse
girders.

According to a report from Washington, the officers
of our latest and fastest torpedo boats of the “Flus-
ser” and “Reid” type, which have made a speed of
over thirty-three knots on trial, are to be fur-
nished with special headgear equipped with a form
of automobile goggles to protect them -against the
fierce rush of wind and spray. Thirty-three knots is
equal to about thirty-eight miles an hour, and at this
speed, especially when steaming against a strong wind,
some form of protection to the eyes becomes a posi-
tive necessity.

The New Haven Railroad is constructing a mile of
experimental overhead trclley line beyond the Stam-
ford terminus of its present electrical road. The new
system is designed to lessen the weight and cost, and
eliminate certain undesirable features, of the existing
style of construction from Woodlawn to Stamford.
Apart from the reduced cost, the new construction will
have the great advantage that the trolley wire only
will be alive and carried upon the customary insula-
tors, breakages of which have been frequent. The
main cables will be strung directly from the support-
ing columns.

In a series of experiments to determine whether
concrete could be conveyed in the plastic condition
from the place of mixing to the point where it was
to be deposited, Messrs. Buzzell and Larkin recently
made some experiments which seem to determine the
feasibility of this plan. The experimental plant, as
described in Engineering News, consisted of a hop-
per tank maintained under compressed air, in which
the concrete was placed, and from which a pipe led
to the point of deposit. Half a cubic yard of broken
stone concrete was deposited at the end of 400 feet
of 4-inch pipe in less than 5 seconds.

The second attempt to raise the United States
cruiser “Yankee” to the surface of Buzzard’s Bay
failed at the very moment when it appeared to be suc-
cessful. The method adopted, as explained and illus-
trated in our issue of November 27th, was to exclude
the water from certain compartments by forcing in
air under pressure, and thereby give the vessel suffi-
cient buoyancy to bring her to the surface. On De-
cember 2nd the vessel was raised until the top of the
deckhouse aft was three feet above the water. At
this stage a certain portion of the hull or deck gave
way, allowing the air to escape, and the vessel settled
to the bottom. Further details of the mishap will be
given in a later issue.

In an exhaustive analysis of the various types of
aeroplane, a writer in Engineering gives the following
particulars: The Wright biplane for each horse-power
weighs 41.6 pounds and spreads 21.6 square feet of
surface. For the Farman biplane the respective quan-
tities are 24.2 pounds and 8.2 square feet; and for
the Curtiss biplane, 18.3 pounds and 9 square feet.
Among the monoplanes the Antoinette, per horse-
power, weighs 20.8 pounds and spreads 7.3 square feet
of surface; the Bleriot weighs 19.2 pounds per horse-
power and spreads 6 square feet; while Santos Du-
mont’s little machine, the “Demoiselle,” weighs only
8 pounds per horse-power, or one-fifth as much, and
spreads 3.8 square feet of surface per horse-power, or
less than one-fifth as much as the Wright machine.
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ELECTRICITY.

An International Congress of Radiology and Elec-
tricity will be held at Brussels next year on Septem-
ber 6th, 7th, and 8th. The subjects to be taken up
for discussion are the methods of measuring radio-
activity, theories of electricity and radiations, and the
effect of radiation on living organisms.

The American Electro-Chemical Society has ap-
pointed a committee to devise a method of rating and
testing dry cells. The present methods have  long
been considered unsatisfactory, but have continued in
force because of the difficulty of obtaining a rating
which would be applicable for the various uses of
the cell.

A new safety lamp for miners has been invented,
comprising a battery and a metal-filament lamp which
are completely incased. The circuit of the lamp is
kept closed by means of a spring-pressed rod bearing
against a light ring on the glass casing of the lamp.
Should the glass be broken, the ring would be sure to
break or be displaced, opening the circuit of the lamp,
so that there would be no danger of igniting the gases
with the incandescent filament.

The city of Chicago is discussing the possibility of
utilizing the water power obtainable from the Drain-
age Canal to extend the street lighting system. A
large part of the city is illuminated with gas and
gasoline lamps, but by making use of the power from
the Drainage Canal these lights could be replaced
with electric arcs. There are 13,000 arc lamps now in
use, and if the gas and gasoline lamps are done away
with, 29,000 arcs will be required.

During one of the automobile endurance tests be-
tween San Antonio and Dallas, Texas, onedof the en-
trants, who is president of a telephdne company, car-
ried telephone apparatus with him, and by using a
long fishing pole could tap the telephone lines along
the route without leaving his car. By this means he
was able to keep in touch with points in advance of
the run, and arrange for relief in case of accident or
for hotel accommodations. i

The city of Austin, Texas, used to have a large lake,
formed by a huge dam built across the Colorado River.
This dam was 1,275 feet long and 67 feet high above
bedrock. A plant placed just below the dam con-
verted the water power into electricity, which was
used for lighting the city and operating the street

railways, as well as for a number of industrial plants. .

In 1900 the dam and power plant were washed away
by a fiood, and the city was too crippled to replace
them. A movement is on foot now to rebuild this
dam, making it of reinforced concrete.
tainable will probably attract many manufacturing in-
dustries, which would undoubtedly . contribute mate-
rially to the development and growth of the city.

Now that Christmas is here, and amateurs are
lighting their trees with electricity, it is well to call
attention to the warning issued by the Chicago Board
of Underwriters to the general_ public, and especial-
ly to merchants who have holiday window displays.
Ordinary Christmas decorations are highly infiam-
mable, and it is even more important to take every
precaution with the wiring than if the wiring were
to be permanently used in the store or house. Chi-
cago merchants have been warned to have special
watchmen keep guard at their windows during the
danger season.

A new form of mercury interrupter has recently
been invented in which there are no reciprocating
parts, but the interruptions are produced by a ripple
formed in a stream of mercury. The mercury is con-
tained in a revolving vessel within which a contact
piece is fixed. The mercury is thrown by centrifugal
force to the inner periphery of the vessel. At one
point the stream of mercury is obliged to pass over
a defiector, producing a ripple or wave, and the con-
tact piece dips into the mercury stream at this point
as it revolves with the vessel. The frequcncy of the
interruptions may be varied by having the defiector
revolve slowly in the same direction as the vessel is
revolving, or in the opposite direction, or having it
remain stationary.

An inventor has recently devised a form of explorer
for locating conductors when searching for faults in
a high-tension underground cable. It depends for its
operation upon the fact that the three conductors of
the ordinary cable are spirally wound with a pitch or
“lay” of 20 inches. By connecting two of the conduc-
tors at the power station, signals which are sent out
hrough the conductors form magnetic lines of force
that lie at right angles to those produced by ground
currents in the sheath of the cable. Consequently, the
magnetic circuit of the instrument is unaffected by
these currents. By using a double telephone receiver
in connection with the instrument signaling currents
sent over the line produce very intense sound when the
explorer is on the sheath and the sound is quite no-
ticeable, even when the explorer is placed on the tile
duct outside.

The power ob-
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SCIENCE.

Dr. Ludwig Mond, the distinguished chemist, died
on December 11th in his Loondon residence at the age
of sixty years. Dr. Mond was well known as the in-
ventor of many valuable commercial processes, among
them the process for the manufacture of ammonia and
soda and producer gas.

In view of recent discussion concerning the possi-
bility of adopting an international set of symbols for

‘the principal electrical engineering quantities, Prof.

A. E. Kennelly has made a statistical examination of
recent textbooks in various countries. The results of
his examination are published in the Electrical World.
It seems that there are twenty-one quantities in the
list and fifteen subsidiary fundamental quantities.

In his ‘““Reminiscences of an Astronomer,” the late
Prof. Simon -Newcomb took occasion to pay a tribute
to the brilliant work of Dr. George W. Hill of West
Nyack, N. Y. That tribute was paid, we suspect, not
only because Prof. Newcomb admired Dr. Hill’s re-
markable mathematical attainments, but also because
he wished to drive home to the public some conception
of the value of his service as one of the Naval Observa-
tory staff. No doubt Prof. Newcomb would have re-
joiced with every American scientific man in the
awarding of the Copley Medal to Dr. George W. Hill,
the highest distinction conferred by the Royal Society.

An earthquake was recently felt at a mineral spring
in Austria. Soon after the shock the water of the
spring was found to deposit a brown sediment and to
evolve more carbon dioxide than usual. The water

‘soon became clear, but the abnormal evolution of gas

continued for several hours. Mineral springs at great
distances from the center of disturbance have often
been observed to -be affected by earthquakes. Prof:
Suess explains the phenomenon as follows: Agitation
of a supersaturated gas solution causes a rapid evolu-
tion of gas, as may be proved by shaking a bottle of
soda water. The gas is evolved still more copiously
when the solution is thrown into molecular vibration.
After an earthquake the rocks surrounding even dis-
tant springs are thrown into vibration, which is trans-
mitted to the water, causing rapid evolution of gas,
expansion of the mixture of gas and water, and expul-
sion of solid particles.

The Radium Institute of America was formed at a
meeting in the building of the New York Yacht Club
recently. The purpose is to study radium, discover any
radioferous deposits in the United States, and buy
quantities of it in Europe for clinical use in the United
States. It is the idea of the founders to establish
a clinic in connection with some New York hospital,
where radium treatment will be administered free to
those needing it. The institute will take steps to* pro-
tect the public from the false claims of patent medi-
cine manufacturers that certain of, their remedies con-
tain radium, and will set a standard that those desir-
ing to deal in radium commercially will have to live
up to. Dr. Charles F. Chandler was elected president;
Dr. Robert Abbe, vice-president; Prof. William Hal-
lock, secretary; Prof. George B. Betram, assistant sec-
retary, and Dr. Hugo Lieber, treasurer.

Prof. A. Mallock has made a careful study of the
utilization of the energy stored in springs for the pro-
duction of mechanical work, with the object of show-
ing in what way the work stored in stretched India
rubber may be most fully utilized so as to supply
power at a constant rate. It seems that the most con-
venient form in which the India rubber can be used
is that of a long strip or band wound on a drum or
reel under tension, and in order to convert the poten-
tial energy into mechanical work Prof. Mallock shows
the conversion cannot be effected continuously, but
must proceed in cycles, and that the condition of effi-
ciency is that each portion of the elastic band whose
contraction is being utilized must be unwound from
the drum without change of tension, and that the part
so unwound must then be isolated by clamping or
otherwise, and allowed to contract without contact
with other bodies except at the clamped ends.

The third annual convention of the American Soci-
ety of Agricultural Engineers will be held at the Iowa
State College, Ames, Iowa, on December 28th and 29th.
The society was formed at Madison, Wis., in 1908, by
a few men, most of whom were then engaged in teach-
ing agricultural engineering in the universities
throughout the country. The importance of the work
to be accomplished by such an organization was soon
realized by prominent manufacturers and others in-
terested in this field both commercially and profes-
sionally, the result being that during the last two
years the membership of the society was increased
fully four hundred per cent. A word explaining the
term “agricultural engineering” may be of interest to
many who have not become fully acquainted with the
work. Within the scope ‘of the term falls a study of
farm machinery, farm buildings, farm conveniences,
and irrigation and drainage. In short, it deals with
the mechanical side of farm life, involving teaching,
investigation, and manufacturing activities.
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A NEW THEORY OF THE SCREW PROPELLER.

Prof. Oswald Flamm of the Technische Hochschule
at Charlottenburg, the principal engineering school of
Germany, very recently completed a remarkable in-
vestigation of the action of a ship’s screw propeller.
As a lecturer on naval architecture and engineering,
he admitted that the theory of the marine screw had
worked out very indifferently in practice. His investi-
gation, which involved formidable complications, was
reduced to a highly mathematical form; but on con-
cluding his practical experiments, Flamm was nearly
ready to deny that the theory had any real value. Pro-
pellers elaborately calculated on that theory were
found, in practice, to require so much “cutting and
trying” that calculation was simply wasted. The en-
tire theory is now regarded by him as a mere dry ab-
gtraction. It gives no clear idea of the precise physical
motion that a screw imparts to water.

Flamm finds that the most obvious features of a
ship’'s screw were entirely overlooked by its origina-
tors, yet these very features indicate the real reasons
for a propeller’s action. One of these was the seeth-
ing mass of water immediately behind a steamer’s
stern, and another, that familiar condition of any cast-
off propeller, that when they have lost their usefulness
they have a peculiar shape. The edges of the blades
are always rough and irregular through erosion. Why
are only the ends in that condition while the hub re-
mains unimpaired? Prof. Flamm’s experiments not
only explain this paradox but also dispose of two very
common notions; that a screw at the highest speed
of its revolution, loses propelling effect through “cavi-
tation” (a vacuum formed in the water behind the
blades) and that the propelling effect may be increased

VELOCITY -OF PROPELLER, 2 METERS PER SECOND.

by inclosing the propeller in a tube to prevent water
that is being acted upon, from escaping at the sides.

Flamm’s method of investigation meets the problem
80 clearly and fits the requirements so perfectly that
it seems odd he should have been the first to try it.
Much of our useful knowledge about screw propellers
has been obtained at great expense by fitting propellers
of various designs to a ship and in this way, measur-
ing their efficiency. Flamm constructed a testing ap-
paratus which reproduced similar conditions on a small
scale at less cost, and at the same time permitted
more complete and accurate observatlon and measure-
ment.

A screw was observed while it was propelling. The
minutest features of the process, the water itself, were
photographed by means of extremely sensitive plates
that gave perfect pictures at exposures of only 1/1000
part of a second. It had been intended to make the
stream lines visible by adding an opaque powdery sub-
stance to the water, as used successfully in photo-
graphing the stream lines around moving bodies. This
was not necessary; enough air was mixed with the
water by the propeller to make the screw’s movement
plainly visible. These pictures were stereoscopic and
kinematographic views. The apparatus was very sim-
ple, a long glass tank filled with water, over which
ran a small car along a railing; to the car was at-
tached an electrically-driven screw propeller immersed
in the water. There was no track resistance to the
car, to which was fastened a cord running over a-pul-
ley at one end of the tank. This cord was attached
to a cup for holding weights. The cup’s range of fall
was as long as the tank, therefore the resistance of
the car to propulsion was measured with exactness.
From one side of the tank two electric arc lights of
24,000 combined candle-power, sent their rays through
the water on the level of the propeller, to the photo-
graphic lens on the opposite side. The tank was 32
feet and 9 inches long and 2 feet and 7 inches wide and
deep; the diameter of the propeller was less than 4
inches. Fourteen different patterns were tested, in-
cluding all the standard types. Accurate measure-
ments were obtained of the number of the propeller’s
revolutions and of its push, but the amount of energy
it consumed could not be determined with the same
accuracy in this simple apparatus nor was it possible
to ascertain the maximum push any certain propeller
was capable of giving, except when the car was held
stationary. Even so, many conclusions may be drawn.
It is evident that a propeller’s efficiency depends on
the processes in the water, and that these processes
obey definite laws. Flamm discovered a sucking ac-
tion to be the real basis of the efficiency of all screw
propellers. In naval practice, a ship’s -propeller is
quite near the meeting line of water and air; this fact
gives the sucking action a peculiar “by-effect” that is
so incidental and variable, it has escaped much critical
attention, As a result, all former theorizing was
futile.
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All the Flamm pictures show a positive dent in the
water-level, immediately above the screw’s periphery—
the water is being sucked down to the screw’s center
with such force that it cannot flow in quickly enough
from the sides to fill up the vortex. Flamm states that
this dent exists even around a freight steamer’s pro-
peller when it is so far out of the water that the top
blade projects above the surface. The water’s quick
turbulency on the slopes of this “dent engulfs air,
which is taken down to the blades; this peculiar ad-

PROPELLER SUCKING IN AIR FROM SURFACE.

hesion and attraction between air and water produces
foam. Consequently, the screw does not work on water
alone but on water mixed with more or less air. Thus
is explained the paradox, how an implement placed as
far below the surface as a ship’s screw, whips the
water into a frothing mass. Another fact, hitherto
unsuspected, is presented by these experiments: What
has been called the propeller’s “slip,” that difference
between its pitch speed and the velocity with which it
drives the ship, is variable for the same energy and
size and shape of the screw. .. It depends on the vol-
ume of air that is sucked in; this in turn depends on
various conditions.

Flamm found that the phenomenon attending any
sudden loss of efficiency of a ship’s propeller when it
is driven above a certain number of revolutions a min-
ute, was not one of ‘“cavitation,” as heretofore as-
sumed. “Cavitation” has been explained as the hollow-
ing out of water by the screw, meaning that the blades
when passing too rapidly through the water, leave an
instantaneous vacuum in their wake, thus losing their
“grip” on the water, as a whip-lash leaves a vacuum
in the air. On the contrary, it has been demonstrated
that in all these cases of so-called “cavitation,” the
suction from the water’s surface had become so strong
that an immense volume of air rushed in from above,
with the suddenness of an explosion. The water is
instantly whipped into foam around the propeller, the
blades lose all hold and the screw races away furiously
as it does when lifted entirely out of the water when
the ship pitches violently. In Flamm’s experiment,

A MACHINE FOR FIRING BLASTS SIMULTANEOUSLY.

with the propeller working at very high -speed, the car
was dragged back by the weight in the cup.

There was an obvious remedy either under the ex-
perimental conditions or in water more or less smooth.
When the car was fitted with a board that covered
the water-level on top of the revolving screw, it per-
mitted running the propeller even at higher speed; no
“cavitation” occurred because the air was excluded.
The efficiency of a ship’s propeller may also be in-
creased by a stern having a long overhang immediately
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below the surface. A screw’s efficiency is impaired by
any air screen too far below the surface because in
that event it excludes the water as well as the air. A
half-cylinder of sheet metal directly above the screw
would be useless. Everything therefore urges placing
the screw as far below the surface as possible. This
seems to explain the efficiency that is obtained in fast
motor boats by inclining the propeller’s axis. Even a
layer of water no deeper than the screw’s diameter
was not a very efficient shield against the entrainment
of air. It was still more curious that when the revolv-
ing speed at which the board excluded “cavitation”
was only slightly exceeded, ‘‘air tubes” -were formed
in the water. These traveled from the edge of the
board to the propeller, again destroying efficiency. It
was necessary to have the shielding board of ample
size.

Observations of a worm-shaped air-space behind the
hub of the experimental screws were not productive of
much surprise. This was a neutral space without suc-
tion or pressure, as indicated by introducing a small
tube. . Air blown through that tube considerably in-
creased the waterless space below the surface. Never-
theless, Flamm found that true “cavitation” exists,
but that, quite contrary to established notions, it
marks the very climax of a screw’s efficiency. As this
efficiency depends to its greatest extent on suction, it
becomes evident that a screw is most efficient at the
moment there is enough suction to actually create a
vacuum. “Cavitation” is wasteful in that from the
instant it begins, any increasing of the number of
revolutions per minute does not increase the propel-
ler’s efficiency at the same rate that it costs power. It
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VELOCITY OF PROPELLER, 3.7 METERS PER SECOND.

cannot increase a suction that is already at its maxi-
mum. These tests of real “cavitation” were conducted
under a large protecting board. It was also found that
starting a screw very suddenly increased the air-suc-
tion to a marked extent.

Prof. Flamm obtained a great number of excellent
photographs. The air sucked in not only illustrates
the stream lines next to the propeller but also reveals
the wake of the blades for considerable distance be-
hind the propeller. On examining these photographs,
the reason propellers corrode at the edges of the
blades, becomes very clear; especially upon consider-
ing that each little dent when first created by the
erosion becomes a nest for air bubbles. Suction is
strongest at the edges of the blades. Prof. Flamm also
gave great attention to skin friction of the water.
He advises running a propeller rapidly because the fric-
tion that forms an important part of its resistance to
revolving, increases at a lower power of the speed
than its push, and because “cavitation” may be ob-
tained with a small screw. He found wide blades
wasteful of power. He designed a very: efficient screw
with increasing pitch and narrow blades. These trials
are to be resumed on a larger scale.

_ —— e r—
A MACHINE FOR SIMULTANEOUSLY FIRING MANY
BLASTS,
BY FRANK C. PERKINS,

The electric machine for exploding blasts pictured
in the accompanying illustration is said to effect a re-
duction of one-third in the amount of explosive used,
on account of the simultaneous firing of the' charges.

All the charges must be exploded at the same instant,
this being far more effective than a number of inter-
mittent explosions, separated even by only a fraction
of a second.

The electric firing machine illustrated consists of a
small dynamo of 12 volts pressure mounted on the base
of the machine, and driven with a crank by means of
sprocket wheels and chains, the best results being ob-
tained from a dynamo 25 per cent over-compounded.
By the use of the hand-operated machine, it is stated
that one hundred casts have been fired at one time,
all of the charges exploding precisely at the same in-
stant.

An electro-magnetic switch, mounted on a marble
slab on the front of the machine, accomplishes this
desired end, and the current from the dynamo first
passing around the coil of the electro-magnet, which
has an iron core. The magnetic strength of the iron
core increases as the current around the coil becomes
stronger while the dynamo is being speeded up. When
the electric generator is working at full speed, and the
current is strong enough to explode all the fuses at
once, a vertical armature is pulled over, and an iron
core is sufficiently energized. A catch on the vertical
shaft noted at the right of the coil in the illustration
is thereby released, and a spring pulls the shaft up
with a jerk. A switch beneath the coil is operated

(Concluded on page 499.)
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A POLLEN-GATHERING PATENT DEDICATED TO THE
PUBLIC.

Mr. E. Moulié of Jacksonville, Fla., has invented a
pollen-gathering device, patents for which he has dedi-
cated to the public for the general good. Further-
more, he will place the device at the disposal of scien-
tific men who are interested in the gathering of
pollen. The apparatus is suitable for universities and
colleges, and such institutions where botany is taught.

The importance of the invention may perhaps
be gaged if we consider the previous methods
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the top, care being taken not to spill any of the water
on the flowers. The paper was then spread around
the apparatus, so as to cover a sufficient space from
the bottom of the apparatus to about six or eight
inches beyond the perpendicular line of the top of the
twigs, so that the pollen could not drop outside of the
paper. The paper employed was a thick Manila brand.
After the apparatus was installed, all the windows
and adjacent doors were closed, and a Rochester kero-
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it has dropped during the half day and night. The
door must be closed immediately for the same reason.
The temperature at that time ought to be between 85
and 88 deg. Fah. In order to gather the pollen, Mr.
Moulié took one sheet loaded with it, and placed it
on a table in an adjacent room, closing the connecting
door between the rooms as well as the windows and
other openings. The pollen was collected by means
of a feather and dropped into wide mouthed two-

ounce jars, similar to those in which vaseline is

sold. The jars were filled to about one-half inch

of gathering pollen. With the first of his ma-
chines Mr. Moulié, under the most favorable cir-
cumstances, gathered one and a half ounces. of
pure pollen pt‘ the ragweed (Ambrosia Artemisa-
folia) in three days, and this with three charges
of twigs, one for each day. It was the opinion
of the late Prof. A. A. Curtiss, a prominent
botanist, formerly connected with the Smithson-
ian Institution, that to collect that amount of
pollen it would have taken one hundred per-
sons thirty-six hours.

Mr. Moulié’s device consists «of a vessel pro-

vided with means for holding the slips or twigs

from the bottom. The collected pollen contains
a certain amount of moisture, which must be
evaporated for safe keeping. To effect this, Mr.
Moulié placed the jar or jars behind the win-
dows in the room where the apparatus was in-
stalled, and arranged them so that they touched
the windows. The rays of the sun streaming
through the window pane and the glass jar
caused evaporation to take place in about thirty
minutes. Then after shaking gently until there
were no more lumps, the jars were brought into
the next room, and left there for one hour be-
fore they were corked. The corks selected were

bearing the blossoms from which the pollen is
to be collected. The vessel is filled with water,
so as to keep the twigs fresh and ripen the
blossoms. The blossoms overhang the edge of the ves-
sel, so that the pollen falls upon a paper sheet spread
closely around the bottom of the vessel, which bottom
is narrower than the top of the vessel, so that the
paper is free to be removed without touching the ves-
sel. The vessel or tank is made of sheet metal. Over
the top of the tank is a sheet-metal plate supported
over two longitudinal and two transverse rods, the
edges of the plate being bent around the rods. This
cover plate is smaller in area than the top of the
tank, so that a narrow channel or opening is formed
around the entire perimeter of the plate. The rods
project across this opening, their ends being bent over
the rim of the tank. Into the open-

ings around the plate the twigs and

MOULIE POLLEN GATHERER,

sene lamp having a burner one inch in diameter was
placed on the floor. To avoid the danger of fire, the
lamp was placed in a large tin can. After the lamp
had been lit, the apparatus was left to itself, and the
door of the room locked until the next morning.

The twigs selected must be used as quickly as pos-
sible after they are gathered. Moreover, they must
be gathered in the morning before the sun is too high,
but not before they &re free from moisture (dew or
rain). This brings the work of gathering to about
noontime. After the room is opened, care must be
taken in opening the doors, so as not to create a draft
which might blow the pollen off the sheets upon which

of the best quality and wrapped with a fine

paraffine paper, so as to effect a tight closure.

Small quantities of pollen can be poured in a
single jar to the height of the neck. Very few readers
of this journal realize what an ounce of pollen means.
Perhaps some conception of the task may be had, if
one imagines the collecting of an ounce of dust from
the wings of butterfiies.

PHOTOGRAPHING A STAR SPECTRUM.
BY PROF, 8, A. MITCHELL, COLUMBIA UNIVERSITY.

If one should go to the Sandy Hook lightship off
the entrance to New York Bay, and at night should
see the lights of a steamer headed for the harbor, it
would be practically impossible, merely by looking at
these lights, to learn how fast the steamer was ap-

proaching. A rough guess might
be made by watching the lights

branches are inserted, their lower
limbs being immersed in water.
The branches are tilted, so that
their upper ends project beyond
the sides of the tank. To keep
them in this position, and to pre-
vent them from sliding too far in-
to the tank, the cover is cut at the
center to form a pair of flaps,
which are bent outward and en-
gage the stems. As previously
stated, the tank is surrounded by
sheets of paper, on which the pol-
len falls as the blossom ripens.
The ripening is brought about by
the gradual rise of temperature in
the room where the operation
takes place. When desired, the
water in the tank may be drawn
off without disturbing the branches,
through a tube connected with a
stopcock negr the bottom of the
tank. Fresh water can be poured
through an opening in the cover

grow gradually brighter, but it
would be the roughest sort of an
approximation. But the astrono-
mer with his telescope, observing
the distant stars millions on mil-
lions and millions of miles away,
can tell to an absolute certainty
just how fast a particular star is
moving toward us or away from us,
giving the motion accurately to the
fraction of a mile per second. Nor
is this result obtained by watching
the increase or decrease in the
star’s light, due to its approach or
recession, for the stars are so far
distant that no change in their
brightness would be observed in a
thousand years from their change
of distance alone. The measure-
ment of a star’s motion in the line
of sight is one of the new fields for
the astronomer, and many and valu-
able are the scientific results ac-
cruing from this line of work.

plate. The device renders it pos-.
sible to collect the pollen of flow-
ers in unlimited quantity in its
full state of fertilizing power, a

The Yerkes telescope with floor raised to highest position.

The writer was at the Yerkes
Observatory last summer, taking
part in the campaign for measur-
ing the radial velocities of all the

thing impossible to be sure of by
the ordinary process, hitherto the
only method available. The ease
with which much pollen can be col-
lected at practically no cost rend-
ers it possible to obtain a sufficient
quantity for accurate and exhaust-
ive analysis, and to add to our
knowledge of that wonderful mys-
tery of nature, the breeding of
plants. Moreover, an antitoxin for
diseases such as hay fever could
probably be prepared from the pol-
len of the ragweed. If the device
served this purpose alone, it would
reflect considerable credit upon its
inventor.

To obtain pollen from the rag-
weed, Mr. Moulié selected a room
having a single window exposed to
the east, two windows exposed to
the south, and one window exposed
to the west. The apparatus was
charged with twigs bearing rag-
weed flowers which were not quite
open. -The charged apparatus was
placed upon a ‘table extending from
one end of the room to the other,
with a space of two feet between
the apparatus and the walls. The
vessel was filled with clean water
poured in through the opening at

Bruce spectrograph fitted to the Yerkes telescope.

PHOTOGRAPHING A STAR FPEOTRUK,

brighter stars that can be seen
from northern latitudes, and assist-
ing in photographing the spectra
of stars with the 40-inch telescope
and its attached spectrograph.
And what a magnificent instrument
this greatest refractor in the world
is! To work with this great tele-
scope causes a feeling akin to awe
in realizing that puny man, on this
infinitesimal speck in the universe,
called earth, by the aid of such an
instrument, is able to fathom the
depths of space, and reveal the
secrets of stars millions and mil-
lions of miles away. Truly, there
is no science which can show the
matchless power of the human
mind quite so well as does the old
science of astronomy. the parent
of all the sciences. A view of the
largest refractor in the world
shows also the high degree to
which engineering skill has ad-
vanced in recent years, again at-
testing to the close union between
pure and applied science.

The observatory, presented to the
University of Chicago by Charles
T. Yerkes, is situated seventy-five
miles from Chicago on the shores

(Continued on page 495.)
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A Proposed Revival of Spinal Ansesthetization.

A distinguished European surgeon is now visiting
New York. The gentleman is Prof. Jonnesco, of the
University of Bucharest, and his mission is to demon-
strate the value of surgical an®sthesia without loss of
consciousness. The procedure which he is understood
to advocate is that of injecting into the spinal canal
a solution of stovaine and strychnine. The demon-
ctrations which he has thus far given in New York
have been highly satisfactory, and it is felt that he
has made great advances in the technique of spinal
anazsthetization. Nevertheless, there is really noth-
ing new in his method.

The synthetic compound known as stevaine has
for several years been recognized as an efficient local
an®sthetic, and, moreover, it has been used to some
extent within the rhachidian canal. There is, too, no
novelty about Prof. Jonnesco’s procedure even in the
addition of strychnine to the solution employed, for
Dr. J. Leonard Corning, of New York, who first em-
ployed spinal an®sthetization, used strychnine with
cocaine experimentally more than twenty years ago.
If the high point at which the injection is given is
regarded as a novelty, let him who so regards it re-
member that,-as early as in 1899, Dudley Tait had
made injections between the sixth and seventh cervi-
cal vertebrz. Prof. Jonnesco’s main achievement
seems to us to lie in the fact of his nice adjustment
of doses to individual cases.

It must not be forgotten that the danger incident
to spinal anasthetization is not the sole cause of the
comparative desuetude into which the practice has
fallen; there are in many cases grave objections to
the very existence of anasthesia without loss of con-
sciousness, though there are a few surgeons who still
push the use of local anasthetics beyond what seem
to us to be the bounds of reason. Local anasthe-
sia in its proper sphere is unquestionably a boon,
for general anzsthetization has not yet been freed
of all drawbacks. Nevertheless, it appears to us
that, for all but minor operations, the embarrass-
ment which may arise in consequence of a pa-
tient’s consciousness must often outweigh those
drawbacks.

Prof. Jonnesco is properly meeting with a fair
hearing, but we must deprecate the newspaper no-
toriety with which his mission has thus far been
attended, though it has been mild in comparison
with what has sometimes accompanied the exploi-
tation of similar undertakings. Its tendency is
chiefly harmful by reason of its leading the pub-
lic to expect the impossible and to insist upon
imposing its own inferences upon surgeons who
undertake major operations. It is manifest that
such a state of things is not only undesirable, but
positively detrimental to the satisfactory practice
of surgery.—New York Medical Journal.

- . r-————
Fraud in Electric Lamps.

English technical journals have been warning
purchasers of incandescent electric lamps against
swindlers who install lamps which purport to con-
tain metallic filaments but which soon prove to be
very short-lived carbon filament lamps. The
lamps, when first installed, give a brilliant light
and appear to be very economical, as tested with
the agent’s ammeter, but the bulbs soon become
blackened, the luminosity diminishes, and in a short
time the lamps break—often breaking the insurance
also. They are simply ordinary carbon filament
lamps, overloaded. When an incandescent lamp is
subjected to a voltage higher than that for which it
is designed, it gives a very brilliant white light, and,
on the other hand, the light becomes weak and red-
dish if too low a voltage is employed. The swindle
is operated by putting, for example, 150-volt lamps
on a 200-volt circuit. The overload of 50 volts ac-
counts both for the initial brilliancy and for the short
life of the lamps. Bulbs of ground glass are employed,
so that the purchaser cannot see the alleged metallic
filaments.

Continued Ephemeris of Halley’s Comet.

A letter has been received at Harvard Observatory
from Father G. M. Searle, C.S.P., of New York, giving
the following “Continued Ephemeris of Halley’s Comet.
T assumed to be Apr. 19 d. 692 G. M. T.”

Gr. Mean Noon. R. A. (1910.0) Dec. Log. o Br.
1910. h. m. s. Deg. M. (Sept. 11 =1,)

February 3......... 1 025 + 8 16.2
February 5......... 0 57 43 8 11.5 0243 20
February T......... 0 55 10 8 75
February 9......... 0 52 46 8 40 0252 - 21
Kebruary 11......... 0 50 29 8 1.0
February 18......... 0 48 19 7 58.7 0.260 © 22
February 15......... 0 46 15 7 56.9
February 17......... 0 44 17 7 55,5 0267 24
February 19......... 0 42 24 7 54.5 .
February 21......... 0 40 36 7 53.8 0270 25
February 23......... 0 38 52 7 53.5 ’
February 25..¢¢00... 0 37 11 7 536 0275 27
February 27......... 0 35 33 7 53.8
March 1.......000... 0 33 57 7 543 0278 30
March- 3....... eeea.. 03223 7 54.9
March 5....5000.00. 0 30 51 + 7 55.8 - 0.278 33
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THE PHASES OF VENTUS.
BY PROF. FREDERIC R. HONEY, TRINITY COLLEGE.

The present time offers an excellent opportunity for
observations of Venus, which is now evening star, and
may be seen for some time after sunset. The planet
is daily approaching the earth, and increasing in
brilliancy.

With the exception of Mercury, no other planet pre-
sents as great a variety of phases; but Mercury’s
diameter is not much more than three-eighths that
of Venus, and on account of Merctury’s greater dis-
tance from the earth at inferior conjunction, the ap-
parent diameter is not as variable as that of the more

Fig. 1.—APPARENT DIAMETERS OF VENUS AT CON-
JUNCTIONS OF 1908, 1910 AND 1911.

brilliant planet. While Mercury is rarely seen, owing
to his proximity to the sun, Venus as evening star is
visible after sunset, for several months; and again
for several months as morning star, she is visible be-
fore sunrise, no other planet approaching as near the
earth.

The mean distance between the earth and Venus
at inferior conjunction is about twenty-six million
miles, with a variation mainly dependent upon the
position of the earth in its orbit. The eccentricity of

the orbit of Venus is less than that of any other planet,
and is barely visible in the plot.

It is less than ones

Sep14 1911

Fig. 2.—THE ORBITS OF VENUS AND THE EARTH,

third of e, the linear eccentricity of the earth’s orbit,
which is a little over one and a half million miles.
The last: inferior- conjunction occurred on July 5th,
1908, when the earth was near aphelion, and the dis-
tance between the planets was very nearly twenty-
seven million miles. The next inferior conjunction
will occur on -February 11th, 1910, when the distance
will be reduced to twenty-five and one-third million
miles. The interval between inferior conjunctions is
about one year and seven months. That of 1911 will
occur on September 14th, when the distance between
the earth and Venus will be nearly twenty-six and a

Dec.- 2. Jan. 6. Feb. 11.
Fig. 3.—PHASES OF THE PLANET VENUS.

third million miles. These distances correspond with
those shown in the plot of the orbits, and the differ-
ence between them is apparent even in a drawing
which is made to a Scale small enough to bring it
within - the -limits of this page. The effect of this
variation of distance in changing the apparent diam-
eter of Venus is shown in Fig. 1, which represents
the planet magnifled as it would appear projected on
the sun’s disk at the time of a transit. Its apparent
diameter is inversely proportional to its distance from
the earth. At the date of the approaching conjunction
(February 11th, 1910) the planet will be very much
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nearer the earth than at either the preceding or suc-
ceeding conjunctions.

Fig. 2 shows Venus at the date of the greatest elon-
gation from the sun (December 2nd) when the half-
moon phase is presented, and at the date of greatest
brilliancy (January 6th, 1910) which is the crescent
phase. In order to show the rapidity with which the
apparent diameter increases as Venus approaches the
earth during the months of December and January,
the outline of the planet is faintly traced as it would
appear, were it possible to see it on February 11th.

Fig. 2 inverted gives the phases which will be re~
peated after conjunction, when Venus will be morn-
ing star. The dates of greatest brilliancy and of
greatest elongation are respectively March 18th and
April 23rd, and the apparent diameters will not differ
much from those of January 6th and December 2nd.

It should be noted that prior to the date of the
greatest eastern elongation, and subsequent to that
of the greatest western elongation, Venus presents the
gibbous phase; that is, while the apparent diameter
is diminished, more than one-half of the visible sur-
face is illuminated.

Word Blindness,

It is scarcely open to question that all education
should be individual, but unfortunately this require-
ment cannot be met in our crowded schools. The
State is compelled to require a definite amount of
knowledge from all engaged in the same course. The
difficulties to which this may give rise are illustrated
by the following stories of pupils, who despite earnest
endeavor could never learn to write correctly, or to
read fluently, or to pass the examinations provided
for the lowest classes, although some of them are
able to accomplish important scientific work. A per-
fectly healthy fifteen-year-old girl, one of the best
pupils of the highest class of a German school,
could not spell correctly either German or foreigm
words, either from dictation or from memory.
She could write single characters perfectly; she
could also read a single series of musical notes,
and play the violin by note, but she could not.
read piano music. The difficulty was that she
was unable to impress the picture of the word on
her memory. By the employment of a great num-
ber of aids to memory she succeeded in making
much progress, but she continued to make the
most incredible errors in writing, which sharply
contrasted with the general excellence of her
work at school. She could not read fluently, be-
cause the image of the word was not present te
her memory.

The girl’'s grandmother, a highly-educated
woman, her great-uncle, and a son of the latter
exhibited the same defects. Each of the men
wrote a number of scientific works, but the spell-
ing had to be corrected by others.

In this case, therefore, this same defect, which
the English call “word blindness,” appeared in
four members of one family. As we know that
the brain contains a special center for the mem-
ory of words, we must conclude that the entire
absence of this elementary faculty in persons
otherwise of good mental equipm®nt, must be
caused by a defect of this small part of the brain.
As such persons cannot satisfy the requirements exact-
ed in the lowest classes, they are in danger of never
reaching the higher ones. In London, one case of
word blindness was found among each two thousand
school children. With proper appreciation of the con-
ditions, it should be possible to carry on the educa-
tion of such a child if otherwise intelligent. This,
however, cannot be done by the school; it must be
accomplished by the parents or by benevolent soci-
eties.—Umschau.
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To Our Subscribers.

We are at the close of another year—the sixty-fifix
of the Scientiric AMERICAN’S life. Since the subscrip-
tion of many a subscriber expires, it will not be amiss
to call attention to the fact that the sending of the
paper will be discontinued if the subscription be not
renewed. In order to avoid any interruption in the re-
ceipt of the paper, subscriptions should be renewed be-
fore the publication of the first issue of the new year.
To those who are not familiar with the SupPLEMENT, a
word may not be out of place. The SUPPLEMENT con-
tains articles too long for insertion in the SciEnTIFIC
AMERICAN, as well as translations from foreign periodi-
cals, the information contained in which would other-
wise be inaccessible. By taking the ScIENTIFIC AMERI-
cAN and SupPLEMENT the subscriber receives the bene-
fit of a reduction in the subscription price.

-

The trials of the new German improved “Dread-
nought” “Westfalen” in the North Sea are stated to
have been highly satisfactory. She developed 24,000
horse-power and attained a speed of 20 knots, com-
pared ‘with the 20,000 horse-power and 19 knots stipu-
lated for in the contract with the Weser yard.
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Correspondence.

THE FARCE OF OUR MILITARY MANEUVERS.

To the Editor of the SCIENTIFIC AMERICAN:

The results of the recent Boston maneuvers led an
enthusiastic militiaman to inquire, “What’s the mat-
ter with the militia?’ As far as I know, an answer
has never been attempted.

The writer participated as a regular officer in the
Manassas maneuvers of 1904, and later served in the
New York State troops. He has had occasion to view
military maneuvers both from the standpoint of a regu-
lar and from that of a militiaman. In other words,
he has maneuvered on a full stomach when physically
fit, and when the work imposed upon him was little
more than that whiech regularly befell his command,
and he has taken part in military encampments when
fresh from an office desk, unhardened to tramping, éx-
posure to sun, rain, heat and cold, and the coarse, half-
cooked food at which his stomach revolted.

Field instruction as now imparted consists of a
senseless, unnecessary physical tax upon the health
and strength of our militia. Nothing but the enthusi-
asm, the nerve, the gameness, of our citizen soldiers
enable them to stand up under the work required of
them, and enable them to perform duties which no
regular officer would expect or require of his men,
seasoned and hardened as they are, unless matters of
the gravest import were at stake. In fact, I doubt if
even the splendid discipline of our finest troops could
stand such a test, for men experienced in military mat-
ters know that empty stomachs are not easy to reason
with, and they certainly do not prompt blind obedi-
ence.

The armory affords but one form of instruction,
and .that form should be perfected as nearly as pos-
sible, and too much interest cannot be created in the
crganization, in order that the necessary tedium of
drill may not drive the men-away. The day of tin
soldiery, of strutting about in feathers and gaudy
colors, has passed.

The fault then, as I see it, is.not with the militia
nor the present system of armory training, which does
well enough. The fault lies in the system of field in-
struction, as conducted by the War Department of the
United States of America.

No one denies that maneuvers when properly con-
ducted afford splendid training for the troops engaged
therein; for any large assemblage of troops is certain
to yield valuable experience to men as well as officers.
But there are many ways of conducting maneuvers, and
the wrong way is the one people find fault with.

Thoroughbred colts, however carefully bred for
speed, require hard training and severe work to win
on the track; but do trainers take likely animals and
gallop them under great weight. until every limb. of
their bodies aches, until their backs, unaccustomed to
the saddle, blister and gall, until they become foot-sore
and fall from exhaustion? Are these colts then drag-
ged to strange quarters, exposed to the elements, and
fed on sour corn and ill-prepared food? No. Their
food is carefully prepared, and they are comfortably
housed. It is only after they are seasoned that seri-
ous work is imposed upon them, and that great exer-
tion is exacted of them. They are but animals after
all. They are creatures of flesh and blood, and there
is a limit to their endurance. And so is the poor
militiaman an animal of limited strength, though this
fact has been lost sight of on the occasions known as
“military maneuvers.” The fact remains as true now,
however, after the Manassas and Boston affairs, as it
did before, for our War Department cannot change
nature, nor can it reasonably hope to make a nation
of seasoned war material by periodically overtaxing
and maltreating a handful of citizens, who in their
military zeal crowd up to the sacrifice of the maneu-
vers.

Did I say that these men were maltreated? Well,
they are, for I have seen them with my own eyes
rudging over the heaviest roads, weak and worn,
w¥ith tender, bleeding feet bound with their handker-
chiefs, while the relentless sun beat down upon their
dizzy heads. I have seen them sweltering in stale
clothes that stunk with the sweat of days, and no pro-
vision made to give them a change of clothing. I
have seen them crawl like filthy animals from under
insufficient covering to take up the labors of an end-
less day, filling their stomachs with ginger pop and
doughnuts, while the nearby regulars, warm and dry,
breakfasted on good hot coffee, bacon, hash, and bread.
Is it not pitiful to think that these poor fellows are
misled into believing that such is the life of a soldier?

How can men under such conditions profit by the
object lesson intended for them? The events, in
which they play a sad part, are as non-understandable
to these poor militiamen as ignorance and folly can
make them. They flit through their weakened minds
like troublous dreams. A waking dream it is, how-
ever, for seldom is the citizen soldier alloWed to
drown his troubles in sleep to recoup his depleted
strength in repose. The night hikes, the fiasco of
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guard duty, the din of the camp added to by number-
less officers who rate their ‘ability by the amount of
noise they can make, render sleep a foreigner to the
militia camp.

Such, then, are some of the conditions which repeat
themselves maneuver after maneuver. Much thought
and time are spent on plans of attack, on entraining
and detraining the troops, on testing the water supply
and inspecting pits, but having lured the guardsman
to the camp, little time is spent on his personal in-
struction.

He is taught not to shoot at his friends with real
charges, and asked to march, march, march, day and
night without food, without rest, without the slightest
attention to bodily cleanliness, all of which are funda-
mental in the preservation of health and sanitary con-
ditions.

Having criticised and condemned the present method
of conducting maneuvers, it is only fail} to answer the
question, How can the militia be really benefited by
field maneuvers?

In the first place, the time usually allotted is abso-
lutely insufficient to permit of any real benefit to the
militia, for the militiaman is not physically fit to stand
the work of field movements on a large scale. Before
such exertions are required of them, they should have
at least a week or ten days to accustom themselves
to camp fare and field conditions, to learn to make
themselves comfortable in  camp and bivouac, to
toughen themselves gradually. With each command
of militia should be camped enough regular troops to
supply each militia company with a competent cook,
to instruct the men in the preparation of their rations.
To each company should be detailed several regulars,
to instruct the men in tent pitching, camp police, how
to keep themselves and their equipment clean, how
to make comfortable pallets on hard ground, how to
secure rest at night, in matters of camp sanitation and
numberless other things which experienced soldiers
regard as necessary. Such instructions would indeed
be valuable, for these are things which are not to be
learned in the armory.

For the first week or ten days in camp, tedious
drills and ceremonies. should be dispensed with, and
instead the men should be given light exercise in the
form of short marches during the cool of the day, so
as to allow them to adjust their packs, break in their
shoes, and harden their feet to marching. TUpon re-
turning from such marches, they should be required to
wash themselves and change clothing, and then be
allowed to rest. Dress parades, reviews, and such dis-
plays should be dispensed with. They do not instruct
the men. After the machinery of the camp is in good
working order, and the quartermasters and commissar-
ies have distributed their supplies, after the sore feet
and weaklings have been weeded out, night attacks,
forced marches, picket duty, etc., may be indulged in,
with some advantage to the field officers at least, and
without very great punishment to the men of their
command. The men will by this time be in a physical
condition which will permit of discipline, and will not
be broken down and demoralized, so that they will go
home utterly exhausted, and with the idea firmly
rooted in their minds that the mobilization of a large
body of troops means confusion and neglect of all
semblance of the order and the precision which have
been drilled into them by their officers at home. I
may here say that my experience has been that it
takes a number of drills after an encampment to get
the men back in shape, so demoralized do they become
under the influence of the so-called field discipline,
which should be, if possible, even greater than garri-
son discipline.

Tactical movements as maneuvers can be instructive
only to field officers and.their staffs; the other partici-
pants are not in a position to follow the movement of
the army as a whole. Therefore, since the junior offi-
cers and men must remain necessarily in more or less
ignorance concerning the movements of the army, un-
less something is devised for their instruction and
benefit, the maneuver, so far as the great mass of par-
ticipa.nts is concerned, is a useless farce.’ This being
so, every move and every order emanatmg ‘from the
commander of a maneuver army should have in view
the instruction of the individuals of the army, and no
move should ever be made which would sacrifice
order and discipline in the ranks, even to the tactical
success of the commander.

*Now, then, it will be said that the militiamen cannot
spare the time to follow out the above plan; that they
cannot neglect their business, upon ‘which’ they - de-
pend for a living; and that to require the militia to
spend two or three weeks now and then in camp,
would be to set up requirements which would dis-
courage enlistment in the State organizations. This
is an old argument, and apparently has some weight;
but upon investigation it will be found that the average
militiaman, under present methods, is rendered unfit
for effective work for a much longer period than that
actively spent in camp. Some of them, pcor fellows,
never return to work. 'Many more go to the hospitals
and to their sick beds for weeks, and the demoraliza-
tion of mind, due to utter exhaustion of the body,
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renders the majority of the remainder unfit for work
for varying periods of time.

But suppose the militia could not be mobilized for
two weeks, or better still, a month, every second year,
so as to throw an encampment in every. man’s enlist-
ment; is it not better to give up the present farcical,
cruel, and demoralizing system of maneuvers, than to
subject the militia to such senseless physical tests?

Even if such methods as now employed were capable
of putting our citizen soldiers in fit physical condi-
tion, would they remain so indefinitely? Would they
not be soft, and again unseasoned upon the advent of
war? Is not the fact that our militia is demoralized
and unfit for the slightest additional effort at the
end of the maneuver periods, ample proof that the
present system is erroneous? There is but one cor-
rect answer to each of these questions, and it is a cry-
ing shame for the sages of our War Department to
take enthusiastic militiamen, far more intelligent than
the average regular soldier, eager to learn and un-
selfish in the devotlon, of their time to their State,
and subject them to hardships which regulars could
not be expected to bear under similar circumstances.

As a regular I have smiled and looked with scorn
upon the dlsorgamzed “and crlppled ranks of our citi-
zen soldiers in the maneuver field, but as a militiaman
I have felt the indignities which earnest and willing
men have borne in those exhausted ranks.

I say that the fault lies not with the militia, far
from perfect as it’is, but with our War Department
and those who conduct the field maneuvers. If their
judgment were as faultless as the enthusiasm and
willingness of the average militiaman is great, much
good would result from field instruction.

JENNINGS C. WISE.

An American  Demonstration . of the Urban-Smith
Process of Animated Color Photography.

The evening of December 11th a demonstration was
given in the concert. hall of Madison Square Garden,
New York city, of a new process of moving pictures
in natural colors, which has been perfected during
the last two years by Mr. G. Albert Smith of London,
England. A large audience was entertained for two
hours with a considerable number of kinematograph
views in natural colors. These pictures, besides being
excellent reproductions of the original subjects both
as to shade and color, were not so tiring to the eyes
as the ordinary moving pictures, due probably to two
reasons, viz., double the number of pictures thrown
upon the screen, thirty-two in a second, and the toning
down of the light by the color screens.

The new process is a modification of the Friesse-
Greene process illustrated in the issue of this journal
of October 9th last. Instead of using three color
screens—red, green, and blue—in connection with two
films, as does this inventor, Messrs. Urban and Smith
have combined the blue and the green into a single
blue-green screen. One-half the pictures are taken
through a red screen, and the other half through this
blue-green screen. The screens, of colored gelatine,
are arranged so that each forms half of a revolving
disk placed in front of the lens. The pictures are
taken on a specially-prepared film made panchromatic
by means of suitable dyes.  As a result of this there
is scarcely any difference in the density of the two
images made through the different color screems. A
positive is made from the negative upon ordinary film.
When this is projected through the colored screens—
each picture of course being projected through the
same colored screen as that through which it was
taken—the spectator sees the view in its natural col-
ors, since the eye retains the color impression of the
red, for example while the blue-green picture is be-
ing substltuted for it and after the latter is in its
place. The combination of these two colors produces
wh1te light in much the same way as three colors do
this with the Ives process The smgle film and single
revolving screen in front of the lens iswa:' great sim-
plification ~ of the Friesse-Greene two-film process.

‘The pictures can be made with an ordinary machine

with but’ few changes. The subjects shown varied
widely, extending from flowers to animals and birds,
harvest scenes, military reviews, waterfalls and surf,
etc. In all of these pictures the colorlng was excel-
lent and altogether true to nature. Stch colored pic-
tures have been shown for some time in several large
music halls abroad, and-they will soon be produced, no
doubt, in similar places in this country.

A sliding embankment on the -Pennsylvania lines
west of Pittsburg near Dinsmore, Pa., which had given
trouble for some years, was remedied at a time when
a new culvert was put through it by driving two small
tunnels entirely through the embankment and filling
them with riprap. The embankment is 30 feet high
and is on a sharp curve on a hillside having a slope
of 20 deg., down the face of which runs a small stream.
When the tunnels pierced the core of the embankment
water gushed out for several hours in a stream large
enough to fill a 12-inch pipe. These tunnels keep the
embankment drained, and no trouble has occurred.
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AN AERIAL PASSENGER RAILWAY.
BY ROLAND ASHFORD PHILLIPS.

It is as easy now to ride in a bucket from the base
to the very summit of the loftiest mountain chain in
the Rockies, as to trolley across Brooklyn Bridge.
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around. There to your right are towering cliffs, a
dozen times as lofty and as massive as the tallest sky-
scraper. 1n another direction are deep cafions, rocky
gorges, and steep, verdant slopes. Still you go up.
Sometimes you clip the swaying tips of a monster
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from view by a mantle of snow. A wonderful, bewilder-
ing half hour is gone. The bucket stops, and you step
out upon the cold, snow-clad summit of the peak. At
intervals fleecy clouds drift across your vision, blotting
out the valley below.

The station, showing the cables leaving the drum.

To take this wonderful ride on the Sunrise Peak
road, you leave Silver Plume and walk a few blocks
to the aerial station. Under this cover you wait for
your bucket. As it swoops down and stops, you step

The bucket has just left thc power house. An empty bucket is seen coming back.

primeval pine tree, and again you are swaying over
an all but bottomless cafion. Then a broad green
valley slips along below you, colored with myriads of
wild flowers. Now, marked like some gigantic belt,

You have gone to the sky in a bucket; you are
standing above the clouds, two and one-half miles
higher than New York city.

‘When the clouds clear away, you note the filmy line
of cables stretching down, from tower to tower, not
unlike the silken web of some gigantic spider, sway-
ing in the sunlight, finally to dip over a ragged
shoulder of a ridge and disappear.

The idea of these traveling buckets is by no means
new, particularly to readers of this journal, since the
identical principle is .in use throughout the mining
world as a means of transporting ore from the mines
to the mills. In some instances these are worked by
gravity, and in others by motive power.

It remained, however, for a western engineer to uti-
lize this system of carriers, not for business but for
pleasure. For a good many years Sunrise Peak was a
noted attraction for the tourist, but all methods of
reaching its lofty summit were crude indeed. Confi-
dent of his success, the engineer interested a few
wealthy men. The aerial railroad is the result. In
Italy this method of transportation is largely in favor,
especially across bodies of water, but the Sunrise
Peak line is the only one in America.

There are two main cables, the stationary and the

(Continued on page 496.)

This picture was taken about half way to the summit.
in the distance.

runs which connects with Denver.

into4t. The man shuts the door and locks it secure.
A bell clangs, and you are off. The bucket swings
away, and you hold tightly to the iron rim. The little
depot with its crowd slips away below. You look
around. There are no confining walls—nothing but
clear Colorado air. Your sensations are comparable
with those of a balloonist.

You begin to gather a bit more courage. You look

The wagon road is seen winding up into the hills 3
also the creek, down the cafion of which the railway

Silver Plume looms

comes the timber
line. The flowers
give way to stunt-
ed brush and bar-

ren stretches of
dull rock. And
both of these in
turn are soon hid

At the summit, Sunrise Peak, high above the clouds. Elevation, 12,500 feet.
AN AERIAL PASSENGER RAILWAY.
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HOW YOUR EYEGLASSES ARE MADE.
BY C. H. CLAUDY.

No man ever had but one pair of eyes. Most men
value them above all other senses. Yet is a man often
careless of his eyes, neglecting the visit to the optician
and the glasses which may improve and prolong his
sight, and ninety-nine out of a hundred of him never
think or ask, “Am I getting the best-made lens the
market affords?”’ He takes what the optician gives
him on faith. The hundredth man goes
through a spectacle lens factory, and for-
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highly glossy surface, perfectly polished. He will
watch the “picker” detaching lenses from the pitch
with a pointed tool and may perhaps ask to try it
(it looks so easy) and may well break up several dol-
lars’ worth of lenses in attempting to imitate the skill-
ful movements of the trained workman. He will watch
the reblocking of the lenses, this time in the shell, or
upon another block, if the lens is a double convex,
see the whole range of operations repeated, and note
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chines. To grind any glass evenly and truly requires
more than one movement. While the shell or block
revolves, the axis of the companion fitting it nutates
back and forth and revolves also, so that each lens
continually changes its angle with the grinding or
polishing surface. With the cylindrical grinding ma-
chines there is no revolution of the grinding surface,
but a constant shifting back and forth, which accom-
plishes the same purpose. One machine would not
impress, ten would hardly get a curious
stare, but thousands and thousands, all

ever after he 1is extremely particular
about his glasses. He finds out how diffi-
cult and how delicate an operation lens-
grinding is. He knows how easy it
would be to make an error.

First he sees the imported blank pieces
of glass sorted by machinery before be-

nodding and bowing, certainly command
attention.

The visitor will hear something about
the names and kinds of spectacle lenses.
For instance, a periscopic lens is a menis-
cus, or a convexo-concave lens. Peri-

ing ground—for greater accuracy. Then
he watches a workman attaching them

Fig. 1.—Fine grinding of a
pair of eyeglass lenses.

broken off.,

Fig. 2.—Lenses cut but outer rim not

scopic means ‘“all seeing,” and the use of
this form in eyeglasses not only gives the
eyes a wider angle of view than does the

Fig. 3.—Centered lenses, showing center
mark and reflection of this mark
below it.

with pitch to “blocks” and “shells,” concave or convex
pieces of iron of exact curvature, which are revolved
in their mates with abrasive, to do the grinding. He
notices that the more powerful the lens is to be, the
smaller the shell and block, and the less the number
of blanks it will accommodate. Hence the increase in
price of strong lemses over weak ones. Wandering
through the labyrinthian corridors in the bag{ement of
a great factory, and seeing the thousands and thou-
sands of pairs of shells and blocks used for spectacle-
lens grinding alone, he stops to wonder at the science
and the knowledge which devised this enormous num-
ber of possible curvatures. Here

Fig. 4.—Polished and edged lenses
of a pair of eyeglasses,

the even greater care taken now; for it is no longer
only glass which is being ground, but a partly finished
lens, the cost of which has far exceeded the first cost
of the raw materials. But he will not be able to
watch any individual lens through all of its opera-
tions. Clock hands ‘mark four and one-half hours for
each of the rough, second, and fine grindings, and as
long for polishing—more than two days to complete
any one lle.ns.' Cylindrical lenses require even longer
—five hours for each grinding and seven for the pol-
ishing.

There is something uncanny about the grinding ma-

Fig. 5.—Lenses entirely finished, drilled,
edged, and ready for the stock room.

Fig. 6.—Improperly polished lenses, the
black spot and band showing portion
which has remained rough.

plane lens, but better accommodates the sweep of eye-
lashes, decreases reflections from behind, and, when the
periscopic curve is deep, maintains all parts of the lens
as nearly as possible equidistant from the pupil of
the eye, no matter in which direction the eye itself
be turned.

The ordinary two-cutve or sphero-cylinder lens, used
for the correction of hypermetropia or myopia and as-
tigmatism at the same time, having one side of the
lens ground to the section of a cylinder and the other
side to the section of a sphere, obviously cannot be
made periscopic if the spherical curve be convex, nor

deeply periscopic if the spherical

glass working and metal working
join hands. The alliance is vital,
since the curve of the lens depends
on the curve of the shell and block,
the perfection of which means the
perfection of the original lathe.
The sightseer may walk through
aisle after aisle of room after room,
filled, in long, long ranks, with
hundreds of grinding machines.
He will see machine tenders, each
with his set of machines to watch,
keeping each set of lenses supplied
with abrasive, changing blocks and
shells from the rough grinders to
the second grinders, from the sec-
ond grinders to the fine grinders,
and from the fine grinders to the
polishing machines, where felt,
carefully mounted on block or shell
of proper curvature, and rouge,

curve be concave. Yet the advan-
tages of a deep periscopic glass are
as great with the sphero-cylinder
lens as with any other.

How is the problem solved? The
solution was known long ago—the
toric lens—but only recently has
its - successful manufacture been
possible. A spherical lens has the
same curvature measured in any
meridian. A cylindrical lens has
no curvature in one meridian,
and its greatest curvature in the
meridian at right angles to the
first.

A sphero-cylindrical lens has a
spherical curve on one-side and a
cylindrical curve on the other. A
toric lens is one having two differ-
ent degrees of curvature in two
meridians at right angles to each

take the place of iron and emery,
working out the last tiny abrasive
mark and leaving the lens with a

Centering the lens. This operation is highly important ; for on the ink spot placed on
the center of the lens depend the mechanical and optical properties of the finished lens,

other on the same side of the
glass. These two curvatures have
the effect of a sphero-cylindrical

Making the oval ent with a diamond point on an oval swinging upright lathe.

HOW YOUR EYEGLASSES ARE MADE,

Drilling holes with diamond drills for rimless glasses,
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lens. Thedifficulties of the manufacture of toric lenses
are enormous, as may be imagined, requiring special
machinery to grind two curves at once on one side
of one piece of glass. .Only in recent years have such
lenses been commercially possible. These grinding
machines have meant the expenditure of thousands
and thousands of dollars and of years and years of
time.

Ground, the lenses go to the cleaning room, where,
in wooden trays, they are soused and soused again in
ten different baths, acid and water, and alkali and
water, and soap and water, and repeat. Finally they
are plunged in a bath of rouge, which leaves the
wooden trays dyed the familiar red of the optical fac-
tory, and with a film of rouge on each glass for the
final hand polishing and cleaning.

So far the glass has been merely glass, raw material
in various stages of manufacture. Now it is a lens.
Before it goes further in the tedious costly process. of
making raw glass into an aid to eye sight,
it is rigidly inspected.
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wiped again, packed, labeled, and stocked. Two hun-
dred and twenty-five gross pairs, or sixty-three thou-
sand lenses, are 80 finished every day in one big fac-
tory.

Nearly a million pounds of optical glass are made
into eyeglasses in this one factory every year. It
takes thirty tons of emery to grind, and twenty tons
of rouge to polish this product. It requires five thou-
sand yards of toweling every year to wipe it clean.
For every unedged lens, there are forty-nine opera-
tions; for every edged lens, sixty-eight operations. A
spectacle lens is simple to look at, but after you have
visited the factory, you will know it for what it is—
a very complex thing.

P

FLIGHT WITH FLAPPING WINGS.
Human filight by flapping wings is impossible for
several reasons, chief among which is that Nature
has failed to furnish us with the anatomy or the mus-

DECEMBER 25, 1909.

surface to the pound of weight, so if flight is possible
in the first case, it would appear to be highly improb-
able in the second. The difficulty grows greater as
we increase the size, for when we have a creature of
three times the dimensions we shall have twenty-seven
times the weight and only nine times the sustaining
surface, which is but one-third of a foot to a pound.
This is a consequence of a mathematical law, from
which it would appear to follow that we cannot have
a flying creature much greater than a limit of area
like the condor, unless endued with extraordinary
strength of wing.”

To fly with the machine herewith illustrated would
call for an expenditure of horse-power far beyond that
which the strongest man on record ever possessed.
It is doubtful if the average man is capable of exert-
ing more than a quarter to a third of a horse-power
continuously. It is true that, in supreme moments
of effort, and for a very brief period, athletes may

exert as high as one horse-power or a little
over. The motorless aeroplane, or glider, is

Inspection is for strie (streaks), for
air bubbles, for picker’s scratches, for
grinding scratches, for failure to “polish
out,” for too great thickness or thinness,
for cracks, for breaks, .for -nicks, and for
“target polishing,” or polishing in rings.
The girls who inspect for defects and for
quality, who decide whether a lens is of
first quality or not, become extremely ex-
pert. They see things in an instant which
you may not be able to see even when
pointed out. Every sphero-cylinder or cyl-

the only successful medium of human flight.
Flapping wings are clumsy, difficult to con-
struct, uneconomical in operation, and, ac-
cording to present knowledge and experi-
ence in the subject, they form a wholly im-
possible means of human flight.
—_— e rE—
Depth of the Gulf Stream,

In Lieut. Pillsbury’s examination of the
Gulf Stream at various points from Hatteras
southward, he found that the stream
reaches to the very bottom in some places

inder lens must cut a circle thirty-nine mil-
limeters. Its axis can then be ground at
any angle for a normal eye. Larger lenses
are supplied on order. In the spherical
glasses, the inspection test must not show any defect
within an oval thirty-nine by thirty millimeters, nor
any serious defect, such as chip or strie, beyond that
size.

After inspection, a series of operations, bewildering
in the dexterity with which they are accomplished,
the lens is centered. A girl fits the glass on the cen-
tering instrument, takes a swift look through an eye-
piece, sees that a cross hair behind the eyeglass and
a cross hair behind the eyepiece of her instrument
are in line, and “click,” a little ink-spotted pointer has
touched the center of the lens, the optical center. If
the lens has a cylindrical curve, and consequently &
major axis, three ink spots are made upon it, one for
the optical center and one at each end to show the
axis.

For axial determination, the instrument is accu-
rate to within one-half a degree. The lenses
are gaged for thickness, and sorted to size,
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Rear view showing the wing framing and the tail,

cular strength which are necessary for flight of this
kind.

It is evident that the motive power for the machine
herewith illustrated is to be furnished by the arms
of the operator, and the movements when the body
was in horizontal flight, would consist of a vertical
oscillatory movement of the arms when stretched to
tbeir full extent. . The power for lifting and propelling
t":.e man and the machine, whose weight would be at
least two hundred pounds, would therefore have to be
furnished entirely by certain muscles of the chest and
shoulders, which are rarely brought into strenuous use,
and are fecbie compared with other muscles of the
body.

Furthermore, with the slow rate of oscillation of
the wings of whiech a man would be capable, their
area. would have tc be very large, and their weight

and tabulated its velocity at different
depths. His results, as well as a review of
the whole field of Gulf Stream investiga-
tion, are found in appendix 10, report for
1890, of the United States Coast and Geodetic Survey.
It must not be inferred from the foregoing that all
ocean currents extend to the bottom of the sea. Many
instances are at hand of ocean currents extending to
great depths. For example, Admiral Erminger, of the
Danish navy, found that the northwesterly current in
latitude 25 deg. 04 min. N., longitude 65 deg. 41 min.
W., prevailed to a depth of 200 meters; Commander
John R. Bartlett, United States navy, found a current
in the Windward Passage to the depth of more than
800 fathoms (1,460 meters), and concluded that it
reached to the bottom; between Key West and Havana
the stream was measured in 1860 to a depth of 600
fathoms (nearly 1,100 meters), and was found to be
only 10 per cent less than at the surface.
It is well established that the Gulf Stream loses in
depth, temperature, and velocity, and gains in width,
especially after passing Cape Hatteras, until

and then gaged and sorted for actual area;
lenses are “two eye,” ‘“one eye,” “0 eye,”
“00,” “000,” 0000 eye,” and finally “jumbo”
in size, and each must be gaged to see what
size it will cut.

Spherical lenses are usually finished at
the factory, edge-ground and packed ready
for use, and, since a spherical lens has no
axis, it can be cut with the long axis of the
oval in any direction to the shape of the
ground and polished blank. But the cylin-
drical lens, the sphero-cylinder, or the toric,
must be left unfinished as to edge, except
for special order, since the angle the axis
of the cylinder curve is to make with the
astigmatic eye is important.

If the lens is to be edge-ground, the next
operator upon it fits the lens over a size
gage upon the table of a little machine,
turns a handle, and behold, a tiny diamond
cutter has ovalringed the glass with a

the 40th meridian it becomes a drift current,
reinforced on its right flank by the powerful
Bahama current. Various measurements for
temperature show that the Gulf Stream is
shallower than its northeastern extension
beyond the 40th meridian. Thus Command-
er Chimmo, R. N, commanding H. B. M. S.
“Gannet,” during the summer of 1868, found
the warm water of the Gulf Stream to be
less than 50 fathoms deep in latitude 44 deg.
03 min. N., longitude 48 deg. 07 min. W.
Ten degrees to the eastward the warm
water had deepened to 100 fathoms or more
and in latitude 43 deg. 43 min. N., longitude
37 deg. 47 min. W., the warm water was
found to extend down about 250 fathoms.
Observations made on board H. B. M. S.
“Porcupine,” during the summer of 1869,
showed remarkable depths in the Gulf
Stream drift, as follows: In latitude 59
deg. 35 min. N., longitude 9 deg. 11 min. W.,

scratch the shape of the finished lens. An-
other girl breaks off the rough edges with
pliers and, -perhaps, a rough pair of iron
shears.” To see her surrounded with splin-
ters and tiny spikes of glass all over her
lap and bench, you would imagine she was
in imminent danger of injury, but cuts are rare even
with the thickest and heaviest of lenses.

‘For rimless eyeglasses or spectacles, the lens must
have holes drilled in it. It goes to a girl with a drill-
ing machine and diamond-pointed drills. As the tough
material is bored, a steady stream of cleanly odorous
camphorated turpentine plays upon the glass and the
drill, and the little-automatic machines, each. with its
impassive feminine watcher, turn out lens after lens
with one or two tiny smooth-edged holes at the ends,
ready for the next operation.

More washing and cleaning follow, and then edge
grinding, a matter of wonderfully ingenious machin-
ery, by which the rough-chipped edges are made
sfi_;qoth and the lens, so far as working the glass is
concerned; is finished.

Then this product of many operations. is. focused,
much as the elements of a photographic lens are
focused, by a girl with a special focusing camera,
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The frame is of aluminium and covered with balloon cloth. There is

no motor. The designer hopes to fly by man power.

FLIGHT WITH FLAPPING WINGS.

would of course increase rapidly in proportion. Prof.
Langley pointed out that the difficulty of fiying with
flapping wings increases rapidly with the increase in
size and weight; this being due to the mathematical
law that the area in bodies increases as the square of
their dimensions, while their weight increases as the
cube. He pointed out that “the larger the creature or
machine, the less the relative area of support may be
(that is, if we consider the mathematical relationship,
without reference to the question whether this dimin-
ished support is actually physically sufficient or not),
so that we soon reach a condition where we cannot
imagine flight possible. Thus, if in a soaring bird,
which we may suppose to weigh 2.pounds, we should
find that it had 2 square feet of surface, or a rate of
a foot to a peund, it would follow from the law just
stated-that in a soaring bird of twice the dimensions
we would have a weight of 16 pounds and an area of
8 square feet, or only half a square foot of supporting

the warm water was found to extend to the
very bottom of the sea, 767 fathoms (1,400
meters); at Rockall the warm drift was
found to reach down 900 fathoms below the
surface, and similarly again in latitude 47
deg. 38 min. N., longitude 12 deg. 08 min.
W. At the last-mentioned observation spots
the warm water was found to be underrun by a polar
current at depths of more than 900 fathoms. A simi-
lar phenomenon is often observed near the Grand
Banks where the Labrador current dips under the
Gulf Stream at comparatively shallow depths, 50 to
100 fathoms.

_—_— —

Daniel’s Comet,

The comet discovered by Mr. Daniel of Princeton
Observatory has received considerable attention
throughout the country. Dr. H. C. Wilson of the Good-
sell Observatory, and Prof. E. B. Frost, Director of
Yerkes Observatory, have both sent communications
on the subject to Harvard College Observatory. Fur-
thermore, Dr. Ebell of Kiel has computed an ephemeris.
From the, photograph which has been made at Yerkes
Observatory it seems that the comet has no stellar
nucleus; a short tail is suspected.
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THE BABY MUSK O0X AND THE ALASKAN BEAR OF THE
NEW YORK ZOOLOGICAL GARDENS,
BY WALTER L. BEASLEY,

Through the efforts of Director W. T. Hornaday of
the New York Zoological Society, New York has ac-
quired two most interesting new animals—one a baby
musk ox, and the other a giant Alaskan brown bear.

Although the musk ox is a typical polar animal, this
is perhaps the only specimen to be found in captivity.
‘Whether our climate will so far affect the
animal’s health that it will perish,.remains

Scientific American

quickly clutches it with her paws, and throws it out
on the bank to the expectant cubs. After supplying
the cubs she tosses up a pile for herself. The last
fish she puts in her mouth, and goes ashore to enjoy
her feast.

PP .
-

Artificial Petroleum.
The origin of petroleum is still an object of much
dispute among savants; some attribute it to inorganic
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distillation, gave a petroleum of excellent quality,
which could be used for the lighting of buoys. We
have no information, unfortunately, about the economy
of such a method of procedure, and do not know, more-
over, if the company which has made this trial has
been able to continue with success which justifies com-
mercial development.

We confess that we are a little skeptical regarding
this novelty. It may well be that there was obtained by
this procedure an oil capable of burning;
that may be granted, but was it petroleum?

to be seen. This particular specimen was
captured on Melville Island, six thousand
miles from the Zoo. The price paid was
$700. The animal is about six months old,
and in splendid physical condition. The en-
tire body is covered with a dense mass of
fine brown wool. Across the forehead -is a
broad band of white, and on the back a
light gray saddle mark. A thick mass of
wool hides the short horns. In time these
horns will grow until they meet at the cen-
ter of the forehead. When fully grown the
whole top of the head will be covered by a
pair of horns considerably flattened at the
base, meeting in the center of the forehead,
thence sweeping downward over the edge
of the cranium, close to the cheeks, and
finally recurving upward before coming to
a point. The animal illustrated is about 3
feet long, nearly 214 feet in heighf, is about
half grown, weighing 190 pounds. A full-
size adult male stands 4 feet 5 inches high
at the shoulders and is 6 feet 7 inches in
length, weighing about 1,200 pounds. The
species shown in our photographs, from the
marked characteristic of the large whitish
patch on the face and saddle mark on the
back, has been named by Mr. R. Lydekker;
of the British Museum, Owibos Moschatus
Wardi, in honor of Mr. Howland Ward, the
natural history dealer of Piccadilly, London,
from two types of a mounted male and fe-
male from East Greenland, in his possession.
The other form or species of the musk ox,
Ovibos Moschatus, is confined mainly to the
Arctic Barren Ground regions east of the
Mackenzie River, and formerly thought to
have had a continuous distribution west-
ward across Alaska.

It might be well to preserve this idea,
which would be of some use when the na-
tural suply of petroleum is exhausted.
—_—— e ——
The Current Supplement.

‘“How Sponges Are Gathered and Arti-
ficially Grown” is the title of an article by
Newton Forest which opens the current
SuppPLEMENT, No. 1773. Mr. R. M. Strong’s
excellent comparison of gasoline and alco-
hol engines is continued. The first experi-
ments made in aviation were desultory, and
were made without the help of any well-
established rules. Hence it is that the fun-
damental principles and mechanical proper-
ties of fluids were not as well understood
as they should be. - To that end institutions
have been established in Europe for the ex-
press. purpose of obtaining a really scientific
knowledge of the air and propellers and
plane surfaces. One of these institutions is
described. C. G. Derrick reviews the meth-
ods in current use for waterproofing con-
crete structures. Capt. A. C. Knowles writes
on the Army Signal School and its work.
Whether the wax bust purchased by Dr.
Wilhelm Bode for the Kaiser Friedrich Mu-
seum at Berlin is really the work of Leo-
nardo da Vinci, as is claimed, or of a mod-
ern craftsman, is discussed. The evidence
pro and con is impartially given. Under
the striking title “The Blood of Plants” Mr.
Victor Graef writes on some modern botani-
cal researches. The reappearance of Hal-
ley’s comet renders particularly timely Mr.
Arthur Stanley Eddington’s paper on light
pressure and comets’ tails. Dr. Alfred
Gradenwitz contributes an excellent article
on wireless transmission of diagrams, hand-

Of the 5,530 living animals in the New
York Zoological Park, one of the most re-
markable is the great Alaskan brown bear
Ivan. This colossal animal belongs to the species
Ursus dalligyas Merriam, and was captured at Moeller
Bay, Alaska Peninsula.

The writer was able to obtain a very striking picture
of the giant Ivan, standing seven feet in the air with
uplifted front paw, by venturing inside the inclosure
with an attendant. A tempting fish coaxed the big
animal to assume an upright pose. Ivan recently
gave a practical exhibition of his astonishing strength
and vigor by tearing out a panel of the heavy steel
bars that separate his quarters from those adjoining
and engaging in a fierce battle with
a hated rival. In ten minutes the

IVAN, THE GREAT ALASKAN BROWN BEAR OF THE NEW YORK Z00.

sources, others to organic. In America there is an in-
clination toward the latter solution of the problem, at
least so far as concerns the petroleum of the New
World, for the layers of schist which carry it always
contain the débris of diatoms, fora.miniferae, the skele-
tons and scales of fish, etc.

Impressed with this latter detail a savant (of whom
the name is not given) has, as a result of many trials,
made it seem certain that petroleum was formed by a
sort of distillation of extinct sea fish. According to
indications, states the Revue des Eclairages, manufac-

writing, and photographs. The startling
success of Mr. Louis Brennan with his gyro-
static car lends peculiar interest to an ar-
ticle by Mr. Horace B. McCabe on the principles and
applications of the gyrostat.

Cooling Tower Practice,

In an article on &cooling tower practice, which ap-
peared in the Electric World some little time ago, the
author states that tests on both open and closed types
of towers, under various hygrometric conditions, have
shown that, with an average range in temperature
extending over several days of from 140 deg. to 170
deg. F., the fall in temperature obtainable has re-

sulted in outflowing water of from
90 deg. to 60 deg. F. with atmos-

monster bear wrenched and tramp-
led down the barricade of steel bars
as if they had been made of reeds.
It would have taken six men an
hour with block and tackle, sledge
hammers, etc., to have accomplish-
ed such a damage. The enraged
giant fought with his antagonist
until finally clubbed off by the
keepers. Ivan’s long shining and
shaggy brown coat converted into
a rug would be worth nearly one
thousand dollars. Ivan is one of
the few living examples of the fast
disappearing species of the giant
brown bears of America in captiv-
ity, a species especially interesting
as possessing some very extraordi-
nary, intelligent habits. In his dis-
tant Alaskan home Ivan practised
the art of salmon fishing. As
soon as the salmon begin to enter
the streams in July, from the sea,

pheric temperatures between 55
deg. and 85 deg. F., and hygromet-
ric conditions ranging from 30 to
50 per cent of normal saturation.
An open type tower capable of cool-
ing from 400 to 600 gallons of water
per minute, as dependent upon its
special construction, will be roughly
20 feet by 20 feet by 40 feet or 45
feet for cubical contents, and will
have at least six so-called drip
pans or retarding surfaces in its
make-up. The cost of such a tower
with a capacity of 400 gallons per
minute would range between $1,200
and $1,500, and in general each
additional 100 gallons per min-
ute capacity increases the cost by
approximately $200. The closed
type costs from three to four times
that amount for installation, and
the additional increases range at
about double the price for the open

big brown bears of his species
make fishing their chief business.
Both the old male and female fish
for salmon in order to furnish a
plentiful supply to satisfy their own enormous appe-
tites and those of their young. The cubs do not at-
tempt to fish, but stay on the bank and receive contri-
butions tossed up by one of the parents. The she-bear
stands upright, and wades in water even up to her
neck, going very slowly with the current, watching the
water, and scarcely making a ripple in it. She holds
her arms down at her sides with hands or paws spread,
and when she feels a salmon coming up against her,

THE NEW BABY MUSK 0X OF THE NEW YORK Z00.

turers should collect a large number of fish and should
have them distilled. They ought then, moreover, to
obtain a result something like that from the following
first trial: i

The savant then conceived the idea of mixing the
fish with a large quantity of salt. The novel experi-
ment. was made tentatively, the fish were strung upon
cords and brought into a large retort, where they were
mixed with a quantity of sea salt; the whole, upon

type. In cost of operation about $2
per day will be required for main-
tenance of the tower and for fuel
and water for operation of fans,
pumps, ete. If water costs 6 cents per 1,000 gallons or
more, the author maintains that it pays to erect the
cooling tower if the total water lift does not exceed 80
feet.

The only export tax in Mexico on minerals or min-
eral products is on gold and silver. All other products
of the mines are exported free except for a nominal
customs charge at the port of export.
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RECENTLY PATENTED INVENTIONS,
Pertaining to Apparel.

COMBINED SOCK AND GARTER.—L. O.
GiTcHELL, New York, N. Y. This garment
fastener comprises a combined sock and garter
arranged to insure correct support of the
sock on the leg, and to allow ready closing
and opening of the garter, the latter being
for this purpose permanently attached to ex-
tension flaps formed integrally on the upper
end of the sock at the sides thereof.

RACK.—G. H. MCGREGOR, New Glasgow,
Nova Scotia, Canada, and A. S. RUDLAND, New
York, N. Y. One object of this invention is to
provide a simple and inexpensive and com-
pactly-built rack for displaying and preserving
articles such as garments and the like, which
can be easily taken apart and packed into a
small space, and in which the articles can be
protected from dust, moisture and so forth.

Electrical Devices.

BINDING-POST. — L. STEINBERGER, New
York, Mr. Steinberger’s invention comprehends
a post having a central stem encircled by a
spiral spring of nretal, and adjacent to the
ends of this spring clamping plates arranged
in pairs, the plates of each pair being pressed
together by the action of the spring and the
outer edges of the clamping plates being
slightly curved to facilitate the entrance of
the wire therebetween.

Ot Interest to Farmers,

SELF-BINDER ATTACHMENT.—E. PbwN-
NINGTON, Westhope, N. D. The inventor has
means for depositing the bundles of grain de-
livered from a self-binder in shocks while the
machine is in motion. An object is to provide
nreans whereby the bundles of grain as they are
delivered from the self-binder may be held
together in shock form and at the will of the
operator deposited in shocks.

CORN-PLANTER.—G. M. GORMAN, Anamosa,
Towa. The inventor employs a marking device
for seed-planters, whereby the rows of hills
are maintained in parallel lines and equi-
distant; and provides a mechanism for accu-
rately operating the marking devices, which
mechanism may be raised and lowered out of
and into operative contact with the ground,
conjointly with the planting device.

FRAME.—L. B. STETSON, Bellevue, Wash.
This invention relates more particularly to
adjustable frames, such as are adapted to be
used in the cultivation of plants, such as
tomato vines and the like, and which consist
of uprights adapted to be driven into the
ground, and having arms pivotally secured
thereto, nreans for holding the arms extended,
and supports removably arranged on the arms
of the uprights.

GRAIN-CUTTER.—L. CLARK, Greenfleld, Ind.
The cutter is for use in connection with binders.
The object of - the inventor is to provide a
combined cutter and binder, whereby the grain
may be bound into bundles while in upright
position, as it is cut from the ground. Means
provide for dividing the grain as it is about to
be cut and supporting said grain after it is
cut, in upright position, and transporting it
to a binder mechanism while still in the up-
right position.

CORN-RACK.—J. S. WinToN, Milford, Iowa.
In the present patent the invention is an
improved rack and belongs to that class of such
devices in which a number of corn-ear impaling-
pins project from a support and sustain the
ears in spaced relation and at known points
during the period of curing, storing and test-
ing.

EGG-TESTER.—EvVBLYN LE1ss, Bronxville,
N. Y. By this device eggs may be conveniently
inspected at the outside of the usual egg-
testing box. The box has egg-seating openings
in the top and is provided at the side with a
door having a firror on its inner face, the
door being hinged to swing downwardly and
outwaraly to a position to reflect the light
passing througn the openings.

Of General Interest,

WELL-TUBING AND MEANS FOR CON-
NECTING SECTIONS THEREOF.—G. A. PiTT-
MAN, Deweese, Neb. The object here is to
provide a tube of any length, from vitrified
clay, formed in sections before baking the same,
and also provide clamping means for joining the
tube sections together endwise, thus producing
a practical lining which may be placed in a
well bore or removed therefrom with the same
nreans used to insert and remove iron lining
tubes.

ARTIFICIAL HAND.—W. A. HENNESSEY,
Ashland, Wis. In view in this invention are
the following objects: To provide means
whereby the fingers of an artificial hand may
be caused to fold and to grip an object, to lift
the same; to provide means whereby the
fingers of an artificial hand may be maintained
in a released position; and to simplify the
construction so that the hand may be automat-
ically operated.

DRY YEAST COMPOUND.—J. E. YosT, Ar-
kansas City, Kan. The more particular purpose
of the invention is to provide a carrier for cer-
tain yeast compounds originally prepared in the
form of a liquid and afterward dried. The
product consists of vegetable pith, and a yeast
compound, the pith being in the form of small
particles and the comrpound being coated super-
ficially upon the particles,

FOLDING CRATE—F. C. Mary, Chehalis,
Wash. The object of this improvement is to
provide a crate or like receptacle, having its
parts arranged for convenient erection or fold-
ing into a flat package and locking the folded
parts in place. It relates to crates, stch as
shown and described in the Letters Patent of
the U. S, formerly granted to Mr. Mary.

SELF-CLOSING BOTTOM FOR WELL-
STRAINERS.—J. A. PoLLARD, Oakland, Miss.
In the present patent the invention relates to
self-closing bottoms for well-strainers, which
are adapted to be attached to a well-strainer of
any suitable type and to be lowered into a well,
together with a strainer, by means of a force
pipe, the latter being afterward removed.

SYRUP-PERCOLATOR.—F. DE CLBPRCQ, New
York, N. Y. The aim of the invention is to
produce a percolator in which sugar can be
readily dissolved without coming into contact
with the air, and from which the syrup may be
readily withdrawn from the syrup compartment
beneath. A further object is to provide a filter-
ing bottom for the sugar compartment.

DRAG.—J. BrapHorM and A. BLADHOLM,
Marshall, Minn. The invention is an improve-
ment in drags for snroothing and shaping roads,
etc.,, and has in view such a device embodying
elements of strength and durability, and pri-
marily built of standard cross-sectional forms of
rolled steel, the drag being capable of being
drawn either ‘in alinement with the road or at
an angle thereto, and operating to shear the
dirt off rather than tear it apart.

ENVEDOP.—L. C. VAN RiPEr, New York, N.
Y. The envelop is provided with an ungummed
flap which may be held within a pocket, or
removed therefrom in order to allow the con-
tents of the envelop to be inspected by the
postal authorities. It is provided also with
an ordinary gummed flap, intended to be
sealed in order to give the envelop the appear-
ance of a sealed envelop and yet allow the
same to be sent through the mail at the postage
‘rates required for unsealed nratter.

TELLTALE-BOTTLE.—A. MimsBo and G.
GULBRANDSON New York, N. Y. This bottle
is adapted to indicate if the original contents
have been removed and the object of the inven-
tion is to produce a closure for a bottle or jar,
which cannot be placed in its former condition
after the bottle has been opened. By this
means the reselling of the bottle fllled with a
spurious substance is prevented.

PROCESS FOR TREATING CERTAIN
ORES.—H. A. AuerBACH, New York, N. Y.
In this instance the invention relates to the
electrolytic separation of metals from their
ores, and admits of general use, but is of special
value in connection with the production of
metallic lead from galena and other plumbic
ores. The method has no direct relation to
any particular form of apparatus.

AERIAL VESSEL.—J. SuTER, Jersey City,
N. J. The ainr in this invention is to provide
a vessel or aeronef, arranged to present a large
sustaining surface, and provided with means
for conveniently causing the vessel to rise,
descend and travel in the desired direction, the
vessel being also capable of traveling on water
or land.

CONCENTRATOR AND AMALGAMATOR.—
J. I. E. NELSON, Bettles, Alaska. This appa-
ratus is designed for the recovery of refined
gold which with the foreign matter is held in
suspension in a stream of water caused to
drop perpendicularly into a mixer from which
regulated outlet ports lead. The material to
be treated contacts with quicksilver to effect
the amalgamation and is forced upward again
against the downward current, the purpose be-
ing to effect a thorough amalgamation with
expedition.

CONCRETE DAM.—H. A. Ickg, Church
Stretton, Shropshire, England. The reinforced
concrete dam is of cellular construction, capable
of compensating for expansion and contraction
due to climatic changes, and open on the up-
stream side of the dam to form pockets for
reception of water, to utilize the latter to
give stability to the structure and producing
direct tensile instead of transverse and com-
pression stresses, thus insuring the desired re-
sistance and providing at the same time suit-
able spillways for surplus water.

WATER-WHEEL.—J. L. BriL, Galena, Ill
The purpose in this improvement is to provide
a water-wheel adapted to be partially immersed
in a stream in a horizontal position, and where-
in the rotor comprises a plurality of vertically
movable vanes, which by the movement of the
rotor are moved out of and into the water.

METAL FRAME FOR GLASS PANES.—A.
Busse, New York, N. Y. The intention here
is to provide a frame in which no bulging or
upsetting of the metal is necessary at the
front of the frame, to bring the flanges or
heads of the bars into the same plane in order
that the glass panes may bear flat against the
inner faces of both the mullions and transoms.

BLOCK-MOLD.—E. MAy, New York, N. Y.—
The inventor provides a casting mold arranged
to permit of conveniently closing or opening
the mold for placing the plaster material
therein, and for removing the block after it
has been formed and the material has set and
hardened. The mold is provided with remov-
able partitions for forming a large number of
blocks simultaneously, the interior faces of
the mold members being provided with register-
ing of adjacent ribs, to provide each block or
slab with a continuous groove along its sides.

. COMPOUND BOAT.—J. D. WaiITE, 50 Clan-
ricardens, London, England. The main object
in this case is to provide a compound boat
which shall combine great stability with small
displacement, and in which each of the several
hulls shall have sufficient freedom to roll,
piteh, and adjust its heading, so as to avoid
those excessive strains which have hitherto
hindered the development of boats of this type.

SMOKINC-PIPE.—E. B. WHITNEY, Oakland,
Cal. Mr. Whitney’s invention is specially con-
structed for cooling smoke, insuring deposit of
nicotine therefrom, and for facilitating clean-
ing, when required. A comparatively long
circuitous passage is provided for the smoke,
so that it is cooled more than would be prac-
ticable if it had a direct passage.

Hardware,

DEVICE FOR HOLDING WIRE SCREEN.—
W. A. SMITSON, and A. GERMAN, Elwood, Ind.
An object of the invention is to provide a device
which may be located on a counter, or similarly
accessible place, upon which rolls of screen of
various widths and sizes may be mounted and
from which the strips nray be unwound as
desired, --easured, cut off and rolled up for
immediate delivery.

SNOW-SHOVEL.—G. C. PorT, Ebensburg, Pa.
In this invention the purpose of the improve-
ment is to provide a strong shovel of easy and
cheap construction, and with an adjustable
handle, so that either edgé™of the shovel may be
used merely by changing the position of the
handle, which is rotatable.

FAUCET.—7%. O. THOMPSON, Zacapa, Guate-
mala. The purpose of the invention is to pro-
vide novel details of construction for a faucet,
which adapt it for a secure but removable at-
tachment thereof upon the side wall .of a plate
nretal receptacle, for a removal of the contents
of the receptacle from time to time as occasion
may require.

NUT-LOCK.—W. W. SENN, Munson Station,
Pa. This invention can be used to lock the nut
positively on the bolt and the locking devices
can be readily adjusted to unlocked position to
permit the turning of the nut on the bolt with-
out injury thereto when desired to turn the
nut farther on the bolt, or off the bolt, if so
desired.

DOOR-STOP.—W. LA Baw, Asbury Park, N.
J. The invention has reference to door-stops,
such as are adapted to be revolubly secured
to the floor for holding the door in an open
position, and each of which consists of a wedge-
shaped body pivoted to the floor at its thinner
end, so that it can be swung into a plurality
of positions.

SAFETY-GUARD FOR LOCKS AND
LATCHES.—G. E. HoscH, New York, N. Y.
The more particular purpose here is to pro-
vide a guard having substantially the form of a
plate provided with means whereby it may be
fastened upon a door-jamb, or the like, for the
purpose of preventing the bolt of the lock
or latch from being forced back, from the
outside of the door, with the aid of a Kknife,
screw-driver, or other instrument. :

DINNER-PAIL.—W. A. EDwARDS, Pine Bluff,
Ark. An object in this case is to provide a
device in which articles such as soup and coffee
can be heated with very little trouble and in
which the remainder of the victuals can be
warnred without any danger of burning. Means
provide for carrying liquid fuel for heating pur-
poses.

SHUTTER-OPERATOR.—A. WEBER, Long
Branch, N. J. One object of the inventor is to
so construct the device that it may be more
easily applied to a window-sill and casing, and
a further object is to so construct the device
that it will operate upon the exterior rather
than the interior surface of the blind or shutter.
The invention relates more particularly to that
type of operator illustrated in a former patent
granted to Mr. Weber.

RATCHET-DRILL.—G. W. Figag, Los Angeles,
Cal. The object of the improvement is to pro-
vide a device simple and serviceable in con-
struction and inexpensive to manufacture,
which is constructed to obviate the danger of
the supporting point and its advancing member
being unscrewed too far and thus causing an
injury to the device.

PERMUTATION-LOCK.—G. H. HAMILTON,
Portland, Ore. In view in this invention is a
construction embodying a latch spindle having
the customary knob and revoluble independ-
ently of the latch operating mechanism, the
spindle being provided with a push bar to
lock it to said ‘mechanism, and also having a
spring pawl to lock the bar in innermost and
retracted positions, controlled by a permutation
mechanism mounted on the spindle at the
outside of and adjacent to tle outer door
knob. ’

LADDER.—1J. VacHI, Bethel, Conn. The in-
ventor provides a ladder more especially de-
signed for use on buildings, provides a . safe
escape in fire and allows firemen to quickly
reach the upper stories, the ladder having its
side bars formed of lazy tongs, and the rungs
forming pivots on which the members of the
tongs are fulcrumed, the ladder hen folded
taking little room, and in use is locked in
extended position and spaced a sufficient dis-
tance from the face of the building to allow
ascent and descent of persons.

KEY-FASTENER.—P. J. RyaNn, Spokane,
Wash. The aim of this invention is to pro-
vide for preventing rotation of the key in the

lock from the outside or from the opposite
side of the .door, and to provide a device devoid
of complicated parts, which may be easily
inserted or removed:from the key, and which
wnen not in use may be folded for carriage in
the pocket.

Heating and Lighting,

HEATER.—G. W. Bowman, and J. A. Be-
CRAFT, Palisades, Colo. The invention relates
especially to such heaters as are used out-of-
doors. The object is to produce a heater of
simple construction having a formr which especi-
ally facilitates a good draft and the rapid igni-
tion of the fuel ‘when the fire is stdrted. It is
adapted to be formed of sheet metal.

GAS-ESCAPE.—H. H. FuLtoN, Oroville, Cal.
The design is to provide an appliance for the
escape of gases from gas, vapor and similar
heaters, the appliance being applicable to win-
dows of various sizes and easily set up and
removed. The invention consists of an exten-
sible window-stopper, a pipe carried by and pro-
jecting outwardly from the stopper, with which
the flue of the gas or oil heater connects, and a
hood spaced from and covering the outer end
of the pipe.

SWITCH FOR INCANDESCENT-LAMP
SOCKETS.—W. A. McDoNALD, Grampian, Pa.
Of the several objects of this invention the
main is to provide a switch for an incandescent
socket which may be easily operated, requiring
a great deal less force to mranipulate it than
the ordinary key, and which can be operated by
one hand without straining the suspending cord.

COMBINED VENTILATOR AND SMOKE-
CONSUMER.—J. Woop, Noroton, Conn. .The
invention pertains to stoves and furnaces, the
more particular purpose being to provide an
appliance for regulating the draft, facilitating
the combustion of the smoke, ventilating the
room through which the smoke-pipe passes,
collecting unburneo/i cinders from the smoke and
enabling these cinders to be readily ejected.

MINER’S LAMP.—J. VAN Liew and A. M.
VaN Liew, Houghton, Mich. The lamp is
adapted to burn wax, oil or other suitable fuels,
and the invention refers more particularly to
the construction of the wick tube and burner.
The device is provided with a fornr of combus-
tion chamber whereby a uniform supply of air
will reach the flame, thus obviating the produc-
tion of smoke and other noxious gases.

Household Utilities,

CONVERTIBLE COUCH AND BED.—L. B.
JEFFCOTT, New York, N. Y. This article can be
conveniently converted from a couch into a
double bed and vice versa, and when in the form
of a couch the two bed sections are spaced apart
to accommodate the bed sections, and when
these are extended they range one along side
the other to form a double bed. For this use
is made of a frame on which one bed section is
pivoted, and the other is adapted to be raised
into an active position or lowered into a folded
position.

FOLDING BED.—L. B. JEFFcoTT, New York,
N. Y. This bed is arranged to permit of con-
veniently and quickly folding it longitudinally
into a small space, and with the bedding be-
tween the head and foot of the bed, and to
allow its extension for use without danger of
collapsing. For this purpose, each of the side
rails is formed of bars pivotally connected with
each other and with the ends at the head and
foot, so that the bars swing longitudinally on
folding or extending the bed.

SUSPENDED CLOTHES-RACK.—B. B. Bos-
WORTH, New York, N. Y. This invention refers
to elevating racks or driers adap\ted to support
clothes or similar articles to dry. The aim is
to provide a device extremely light and simple
in construction, with improved means for elevat-
ing the supporting frame and for maintaining it
in a horizontal position..

Machines and Mechanical Devices,

TENSION DEVICE FOR WAR.-BEAMS.—
G. KELLER, New York, N. Y. An object of this
inventor is to provide a tension device, strong
and durable and which is adapted to replace the
weights usually employed at the present time
to keep the warp threads under tension, while
at the same time utilizing the disk or drum
provided upon the warp-beams in connection
with the weights.

NEEDLE-CAM FOR STRAIGHT INDEPEND-
ENT-NEEDLE KNITTING-MACHINES. — B.
Poprp, Couvet, Neuchitel, Switzerland. The in-
vention relates to knitting nrachines of the
straight independent-needle typ- and more es-
pecially to the so-called locks. 1» the needle
cam of the present invention pronounced dis-
advantages are overcome by preventing the
needles when they are in the needle channels
from an unintentional movement beyond the
permissible limits.

VERTICAL ROUNDABOUT.—W. A. SuULLI-
VAN, New York, N. Y. The more particular
purpose in this patent is to provide a round-
about, including large beams journaled upon
a frame and adapted to turn bodily end over
end, its mrotive power being wholly or partially
controlled by the slow descent of passengers
or of heavy passenger carriages.

SPEEDOMETER.—H. C. BERrY, Toledo, Ohio.
A shaft is journaled at one side of the center
of gravity of the speedometer, the shaft being
adapted to be secured to a rotating piece of
machinery, and by means of a pawl and ratchet
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wheel and a chain of gearing it is adapted to
rotate a shaft on which a governor is mounted
to revolve therewith, the governor having a
collar slidably mounted on the shaft which
operates levers which draw tape wound on a
drum secured to the indicator wheel shaft.

MIXING-MACHINE.—W. McRAE, Eastman,
Ga. This invention relates to mixing-
machines of the rotatable box type, and the
improvements are designed more particularly
for a mrachine for the mixing of guano or com-
mercial fertilizer. The machine comprises a
rectangular box mounted for rotation about
one of its diagonals as an axis, and a series
of stationary paddles mounted within the box
on a shaft disposed on the diagonal.

APPARATUS FOR THE CONTROL AND
THE REGISTRATION OF THE OPERATION®
PERFORMED BY DISTRIBUTING-MACHINES.
__G. I. F. SOULAGE, 44 Rue de Chausy, Paris,
France. The present invention has reference to
a device for use ir controlling and registering
the operations performed by distributing-nra-
chines of all kinds and more particularly to
machines for distributing railway tickets. The
object of the inventor is to add up the amounts
of the individual sums borne by the tickets
issued. -

SYNCHRONIZING APPARATUS.—P. PiB-
RINI, 224 Via Cavour, Rome, Italy. The object
of this invention is to provide an electro-
mechanical apparatus for synchronizing auto-
matically the movement of a kinematograph
with that of ome or more talking machines.
The talking machine is actuated by a source of
power quite distinct from that which causes the
rotation of the kinematograph, and preferably
by the power derived from a clock-spring pre-
viously wound.

GLASS - MOULDING MACHINE.—W. J.
MILLER, Coffeyville, Kan. In operation when
the mold reaches the charging position, a gath-
erer places a charge in the mold, and starts
the table operating mechanism. The table
is at once partially rotated to bring the charge
into position for pressing, and the pressing
operation is continued a predertermined time
according as the pointer is adjusted with refer-
ence to the scale. When the piston reaches the
lower end of the cylinder of the timing device,
it shifts the valve controlling the forming
plunger cylinder, and this plunger is raised.

BAND-SAW WHEEL.—C, A. PUTNAM, Tup-
per Lake, N. Y. Details of construction are pro-
vided whereby the width of the faces of the pair
of band-saw wheels may be decreased, to
compensate for decrease in width of the saw,
due to successive cutting away of the saw
blade in sharpening the teeth, the saw teeth
being thus projected beyond the sides of the
wheels, and the band of the saw adapted for
close contact with the faces of the wheels,
that is essential for the rotatable movement of
blade without slipping while in operation.

PULP-SHAPING (MACHINE.—A. KoMP, New
York, N. Y. Mr. Komp finds that he is enabled
by his invention to overcome some former objec-
tions by using in the place of the rubber cover-
ing of the die, a thin resilient cover, preferably
of sheet metal, which is detachable with the
article produced. This cover gives a smooth
finish, requiring no further work for its com-
pletion. Means provide for locking one of the
dies successively closer to the other die after
each movement of the latter, whereby the pulp
nray be subjected to repeated and increasing
pressures.

Prime Movers and Their Accessories,

VALVE FOR ENGINES.—O. PEARSON, Wor-
cester, Mass. The valve stem is mounted in a
valve cage having openings for admission of gas,
and outside this cage is mounted the spring
for normally maintaining the valve in closed
position. A rock shaft is mounted on the wall
of the valve cage and one arm from this shaft
engages the valve stem and the other arm is
operatively connected with the spring. The
spring, rock shaft and other supports are
entirely outside of the valve cage and out of the
path of the incoming air or gas.

Railways and Their Accessories.

COMBINED SIGNAL AND AIR-BRAKE.—
A. M. JonNEs, Hagerstown, Md. The invention
pertains to means for automatically operating
the brakes and for sounding an alarm. An
object is to provide devices by which the brakes
may be automatically set and the alarm
sounded, said devices being located alongside
of the track upon which the train is running.

RAILROAT SWITCH.—G. D. WORLEY, Tex-
arkana, Ark. In this instance the object is to
provide novel details of construction for a
railroad-switch, which co-operate with a fixed
frog point and pivoted wing rails therefor, so
as to enable the effective control of the switch
and dispense with guard rails usually used in
connection with a switch of the tyre indicated.

LOCOMOTIVE ASH-PAN.—T. W. ANDERSON,
Fort Smith, Kan. The main purpose of this
inventor is to provide means whereby the pan
may be dumped and in which the warping of
the pan proper does not necessarily interfere
with the workings of the dumping mechanism.
The pan joints are protected from heat, thus
reducing the danger of fire from glowing coals,
which are dropped through open joints along
a track.

CAR-FENDER.—J. J. KELLY, New York, N.
Y. This invention pertains to car-fenders such

as are attached at the forward end of street
or trolley cars for saving persons from being
run over. The cradle is normally disposed in
an inoperative position under the forward end of
the car, but comprising a trip frame which
when touched by the body, automatically re-
leases the cradle so that it advances so as
to present its forward edge under the body.
The motorman can directly release the cradle.

AUTOMATIC SWITCH FOR RAILWAYS.—
F. R. Y. Torres and F. S, DB LA P. Y. MAR-
TINEZ, Habana, Cuba. The switch co-operates
with means carried by the car, which enables
the operator of the car to throw the switch to
open or closed position in advance of the car.
In this way the car operator can advance the
car on the main track or turn it into the siding
or switch without leaving his platform.

Pertaining to Recreation,

ARTIFICIAL BAIT.—M. A. BURTHE, Univer-
sity, Va. The object here is to provide a bait,
designed to resemble a small animal, such as a
frog, cricket or grasshopper, and so constructed
that the resistance of the bait as it is drawn
through the water, will cause a movement of
portions of the mechanism, resembling the move-
ments of the members of the animal which the
bait represents.

AMUSEMENT DEVICE.—R. H. ALEXANDER,
Paterson, N. J. This device is of the rotary
type and adapted to give simultaneously a
reversing circular travel, a counter-whirling
rotary motion, and a billowy rocking motion.
It is adapted to give a variety of circular
billowy motions, calculated to please the occu-
pants.

OPTICAL-ILLUSION APPARATUS.—E. P.
Hoyt, New York, N. Y. A mirror is employed
in this device and in connection therewith, an
approximately horizontal screen, so positioned
relatively to the mirror that it will serve to
screen’ one’s hand while writing or drawing on
a sheet of paper or pad beneath the screen,

‘the mirror being so positioned that the reflec-

tion of the hand and the writing or drawing
will be seen.

SINKER.—G. W. TEASDALE, New York, N. Y.
Mr. Teasdale’s patent relates to sinkers admit-
ting of general use, and particularly to the type
used in connection with a line for purposes of
fishing. The sinker comprises a body near the
ends of which are slots for use in holding a
cord, and a spring winding mounted on the
body and provided with portions extending into
the slots for the purpose of gripping the cord
therein.

BASE-BALL-GAME APPARATUS.—J. W. E.
DEAN, New York, N. Y. In this patent the in-
ventor has reference to certain improvements in
apparatus for playing a game closely analogous
to the ordinary game of base-ball, but played
by operating dummy players mounted on a
suitable support representing the field and dia-
mond.

SOUNDING TOY.—W. BARTHOLOMAE, New
York, N. Y. This invention relates to a device
for making a noise. More particularly stated,
it comprehends a sounding body, a clapper for
striking the same, and a star wheel for actuat-
ing the clapper, these parts being of approved
construction so as to give the complete device
a maximum of efficiency.

Pertaining to Vehicles,

MOTOR CYCLE.—J. E. ALLEN, Trenton, N. J.
The inventor’s intention is to provide improve-
ments in motor cycles, whereby the main
frame is spring-supported at both wheels, to
reduce the shock and jar, incident to riding
over rough places, to a mrinimum, the construc-
tion of the frame permitting the use of long and
strong elliptical springs and bringing the rider’s
seat as low down as possible.

AUTOMOBILE-AXLE.—M. D. Tinparn, Co-
lumbia, S, C. More especially the improvements
relate to axles used in automobiles and similar
motor vehicles, which permit the turning of
the wheels on vertical axes in response to the
movements of the steering mechanism. The
vertical turning axis may be located in the
plane of the wheel itself instead of being
outside of the plane as common in ordinary
construction.

TRUCK.—C. J. INGARD, San Francisco, Cal.
The object in this case is to provide a truck
which may be used to store lumber on board
ship and other places, the truck being so con-
structed that by lifting one end of the load
and depressing the other end the truck with
its load may be swung to the desired direction
in which the load is to be moved.

WHEEL.—C. C. Foss and C. L. WHITE,
Quitman, Ga. These patentees have produced a
wheel of the type in which metallic springs are
arranged between the inner and outer rims.
The invention resides in the special form of
the springs which comprise heart-shaped bodies,
the apex of which connect with one rim the
other rim receiving a standard extending to
the opposite end of the spring.

Designs,

DESIGN FOR A HAMMOCK. — D. W.
SHOYER, New York, N. Y. The design in this
case shows the hammnrock body ornamented by a
series of grotesque inrages, faces, symbols, etc.,
which is very unique and effective.

Note.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of this paper.

2 Notfes
\ and Quer:zes.

Kindly write queries on separate sheets when writing
about other matters, such as patents, subscriptions
books, etc. This will facilitate answering your ques-
tilgms. Be sure and give full name and address on every
sheet.

Full hints to correspondents were printed at the head
of this column in the issue of March 13th or will be
sent by mail on request,

(12152) E. A. L. says: Kindly ex-
plain why hot water freezes more quickly in
winter timre than cold water. The writer set
out two pans of water last winter, one of boil-
ing water and the other of hydrant water,
and the boiling water froze more rapidly than
the other. A. The only physical difference we
know between water which has been boiled
and water which has not been boiled is that
the former has iost its dissolved air by boiling.
For this reason it may cool and freeze more
quickly.

(12153) C. K. asks: In what year
does the first point of Aries (I mean by that
the point where the ecliptic cuts the celestial
equator in spring) enter the sign of Aquarius?
A. We have no star map which definitely
locates the eastern limit of the constellation
Aquarius, so that its distance from the present
location of the first point of Aries can be de-
termined. This distance in degrees, divided by
50.2 sec., the constant of precession, will give
you the time required before the first of Aries
will enter the constellation Aquarius. The
answer to your question as you ask it is that
the first point of Aries will never enter thé
sign Aquarius. Each sign occupies two hours,
or 30 deg., on the sky, and they are always
in the same order, moving backward together,
around the sky, carrying the pole of the heav-
ens around the pole of the ecliptic. The
astronomrers at the Naval Observatory, Wash-
ington, D. C., will have the data you require.

(12154) S. F. says: Will you please
let me know if a small wireless outfit will
work satisfactorily from the top of an ordi-
nary dwelling, say 60 feet from the sidewalk?
About two, blocks distant in one direction is
a large building twelve stories high, and in
the neighborhood a couple of other high build-
ings. A. A wireless telegraph station will
work very well in the city situated as you
describe.  Many young men are working with
their friends under these conditions. The sta-
tion on the top of the Waldorf-Astoria is send-
ing many messages a day far out to sea to
friends on steamers.

(12155) J. H. T. asks: . Will you
please explain in your notes how mathematical
instrument makers fill the graduations (on a
circle for instance) with the black paint, and
what is the black paint used? A. A very good
paint for filling the graduations of a rule or
a thermometer is made by rubbing lampblack
into shellac till the proper consistency is ob-
tained. It should be thicker than for use with
a brush. It is then rubbed on and in with a
cloth. After the shellac has set, the excess
can be taken off with a cloth wet with tur-
pentine.

(12156) G. E. H. says: The commer-

cial dry cell which contains the two elements,
a zinc rod and a carbon stick, consists of such
ingredients as powdered manganese dioxide
and gas carbon and ammonia chloride. Now,
what I am anxious to know is this: What
chemical reactions are involved when a dry
cell is in operation? What ultimate chemical
changes have taken place in each ingredient
when the cell is exhausted? That is to say,
what new compounds have been formed in
the cell? A. The chemical reactions in a dry
cell are the same as in any cell in which the
same materials are used. The manganese di-
oxide is changed to manganic oxide by giving
off oxygen to unite with hydrogen to form
water. The ammonium chloride is deconr-
posed, and the resulting products are quite
complicated. @The ammonia is absorbed by
the water till it is saturated, zinc chloride is
formed. Double salts of zinc and ammonium
crystallize upon the zinc. An excellent chap-
ter on dry cells is contained in Cooper’s
“Primary Batteries,” which we can supply for
$4 postpaid.

(12157) R. P. D. says: Kindly give a
process for preserving fruit for exhibition
purposes. One that will not bleach, shrivel,
or change the appearance is highly desired. I
have tried an aqueous solution of salicylic
acid and sterilized by heat, but the color was
almost removed and the skins cracked. Some
real estate agents want to show what can be

!raised in the way of fruits on irrigated lands.

Would not petroleum benzine do the work?
A. Try the following; fruit or vc—etables are
just dropped into it (cold of course) and
sealed to bear transportation: Sulphurous
(not sulphuric) acid, 1 part; alcohol, 1 part;

water, 4 parts.

(12158) L. C. J. says: 1. Can an
angle be trisected? If so, what is the rule?
A. Some angles can be trisected, 90 deg. for

example. All angles cannot be, and there is
no rule for doing it. 2. If a horse is hitched
close to the load, is it easier for him +» pull
than if he is hitched farther from it? If so,

(what is the cause? A. It is a common belief

that a horse can draw a load more easily
when the trace is short. The only reason we
can see for it is -that the horse tends to lift
the front of the load slightly when hitched
near the cart, and thus makes it easier to
overcome the inequalities of the road. These
questions have been frequently answered in
our Notes and Queries.

NEW BOOKS, ETC.

THE CONQUEST OF THE AIR. By Alphonse
Berget. New York: G. P. Putnam’s
Sons, 1909. 8vo.; 295 pp.; 100 illus-
trations. ' Price, $3.50.

This book is a popular work, which will
serve to introduce the layman to the subject
of aeronautics. It is divided into two parts,
the first of which deals with dirigible balloons,
and the second with aeroplanes and other forms
of heavier-than-air flying machines. The book
is interestingly written, and while it does not
go into great detail, it gives the essential facts
regarding airships and aeroplanes of the past
and present. The first section of the book
goes very thoroughly into the subject of the
dirigible balloon and its history. Numerous
fine half-tone cuts illtztrate the work, and
there are also nearly a score of diagrams for
elucidating various principles.

AERIAL NAVIGATION oF To-DAY. By Charles
C. Turner. Philadelphia: J. B. Lip-
pincott Company, 1910. 12mo.; 327
pp.; 70 illustrations and diagrams.
Price, $1.50.

This is another popular book upon aeronaut-
ics. Besides mentioning and describing various
of the leading dirigibles and aeroplanes, the
author goes int> the hisfory of ballooning and
of aviation. The principles of mechanical flight
and of aerostatics are discussed, and the useful-
ness of flying machines and dirigibles for war
and comrmerce is thoroughly gone over. The
author recognizes that a new industry has
been born and discusses its effect upon society.
There are chapters upon aerial law, charts and
landmarks, long-distance flying, and lessons in
flight. The sensations experienced during
flight and the limitations that surround it, are
also mentioned. The book contains an appendix
of various useful tables giving the specific
gravity of woods and of gases, and the weights
and properties of some of these woods; the
weights of various birds in proportion to their
wing area; thermometer conversion tables, and
Chanute’s table of lift and drift. There is also
a glossary of aeronautic words and a table of
French aeronautical terms and their meanings.
The book will be read with interest by the be-
ginner in the new science of aviation.

MASTER PAINTERS OF BRITAIN. By Glee-
son White. New York: John Lane
Company, 1909. 4to.; 390 pp. Price,
$3, postage 35 cents.

The sumptuous volume before us is filled
with excellent reproductions in half-tone of
the best examples of the master painters of
Britain. The selection is a most admirable
one. British art has been both very bad and
very good, and it is very easy to perpetuate
the indifferent pieces. Among the notable en-
gravings which are scattered through the book
we note the following, which are particularly

interesting : “The Death of the Earl of
Chatham,” by John 8. Copley; ‘“The Death
of Nelson,” by Benjamin West; ‘Stirling

Castle,” by Nasmyth; “The Inside of a Sta-
ble,” by George Morland; “The Windmill,” by
John Crome; ‘“The Hay Wain,” by John Con-
stable. Then follow reproductions of some of
the works of Watts, Sir Noel Paton, Dante
Gabriel Rossetti, and Sir John Millais. One
of the works of the latter, entitled ‘“Chill Oc-
tober,” shows his first great landscape, which
was received in 1871 with an outburst of popu-
lar appreciation and amazement that a figure
painter should attempt pure landscape, for in
those days the idea was very strong that a
man should be a specialist, and not try to
express himself in different branches of art.
To give even the names of the other interest-
ing pictures would be simply to give an index
of the illustrations of the book. There is
hardly a bad selection in the whole work.
The engravings are admirably reproduced and
the text is adequate.

TABLES OF THE PROPERTIES OF STEAM AND
OTHER VAPORS, AND TEMPERATURE-
ENTROPY, TABLE. By Cecil H. Peabody.
New York: John Wiley & Sons, 1909.
8vo.; 133 pp.. Prige, $1 net.

These tables for-the:'use of students of en-
gineering and  for engineers in general were
published twenty-one years ago; and now that
the properties of steam have been redetermined
by new and refined methods, they have been
entirely recomputed, and there has been added
a temperature-entropy table especially adapted
to steam-turbine calculations. The certainty
and precision of the new determination of the
properties of both saturated and superheated
steam, and the concordance of computations
with the experimental data, are such that the
tables may be used with confidence, and may
be expected to have permanence.

OUTLINES OF CHEMISTRY WITH PRACTICAL

Work. By Henry John Horstman
Fenton. First Part. Cambridge,
England: University Press. New
York: G. P. Putnam Sons. 8vo.; 367

pp. Price, $3.
"Anything which emanates from the Unl-
versity Press is sure to be of the highest pos-
sible scientific value. The book before us is
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intended for students who have considerable ! been made of the relative values to be given to

knowledge of chemistry already. The author
states that the subject matter indicated in the
present volume has to be covered in less than
two terms by candidates for the Natural Sci-
ence Tripos at Cambridge. In the two suc-
ceeding terms the work is completed along the
same lines. The outlines of electrochemistry,
thermal chemistry, and photochemistry are
briefiy introduced, and subjects such as dif-
fusion, colloids, -alloys, allotropy, and isomer-
ism are also dealt with. The periodic classifica-
tion is considered at some length, and a descrip-
tive account of the elements and their more
important compounds is incorporated with this
part of the subject, so far as time allows. If
it should happen that the present book is
found to be of assistance to students, it is
the author’s intention to publish- this later
part of the course as a second volume, From
what has been said, it will be seen that it is
doubtful if the work will prove of a great
deal of assistance as an enlarged textbook, as
our methods of teaching are somewhat dif-
ferent from those in vogue at English universi-
ties. The book, however, is an excellent one
for those who already have a considerable
knowledge of chemistry.

MopeErN  HoMEs. Selected Examples of
Dwelling Houses. Described and il-
lustrated by T. Raffles Davison. Lon-

don: George Bell & Sons. New
York: The Macmillan Company,
1909. 8vo.; 248 pp. - Price, $5.25
net.

No one has seen more modern homes than
Mr. Davison, and no one certainly knows bet-
ter than he how to choose and present them
to us. His architectural knowledge insures
that the architecture- is represented in such
a manner as to satisfy the architect, while the
artist in him insures that this shall not be
emphasized at the expense of the general ef-
fect of his drawings. Here we have selected
by one who knows, some of the best and most
rcpresentative modern homes. Views of ex.
teriors and interiors, stair cases, chimney cor-
ners, halls, and furniture are given, often ac-
companied by plans just sufficient to place
them in their surroundings, and very often a
sketch or two in the garden and sometimes a
photograph.” Drawings are accompanied by
just enough letterpress to draw attention to
the strong points of each design, with entire
absence of any wearisome technical detail,
which would be out of place in such a book.
The book is beautifully illustrated and one
which we can commend to all architects.

NOTES ON PRACTICAL MECHANICAL DRAW-
iNg. Written for the Use of Stu-
dents. By Victor T.Wilson, M.E., and
Carlos L. McMaster, M.E. Lansing,
Mich.: Published by Wilson & Mec-
Master, 1909. 8vo.; 186 pp.

This book is a collection of notes intended
to furnish the basis for a course in elementary
mechanical drawing, so arranged, it |is
thought, that the teacher may have the widest
latitude in his choice of sequence of subjects.
Since the first edition, two years ago, the book
has been rearranged with this particular point
ip view. It has been thoroughly revised, and
also enlarged by the addition of more ex-
planatory matter and illustrations in  auto-
graphic »rejiction and a chapter on diametric
and c>Hlique drawing, and a number of chap-
ters cn working drawings and sketches. It is
an excellent work.

THE ROMANCE OF MODERN CHEMISTRY. By
James C. Phillips, D.Sc., Ph.D. Phil-
adelphia: J. B. Lippincott & Co., 1909.
12mo.; 348 pp. Price, $1.50.

This book contains a description in non-
technical language of the diverse and wonder-
ful ways in which chemical forces are at work,
and of their manifold applications in modern
life. Probably most peéople, when they think
of chemistry, suppose that its fascination and
its practical bearing can be appreciated only
by those who have access to some sequestered
laboratory, the doors of which are closed to
the uninitiated. This is a mistaken view, for
in countless ways unknown to the general
reader chemical science is supplying the or-
dinary needs and contributing to the con-
veniences of modern life. In the present
volume sn attempt has been made to deal
with this aspect of the subject, and the points
of view adopted are different from those of the
ordinary textbook. The book is fascinating,
and it can be read with profit by almost any-
one.

TABLES AND DIAGRAMS OF THE THERMAL
PROPERTIES OF SATURATED AND SUPER-
HEATED STEAM. By Lionel S. Marks,
M.M.E., and Harvey N. Davis, Ph.D.
New York: Longmans, Green & Co.,
1909. 8vo.; 166 pp. Price, $1 net.

The tables of the properties of saturated
steam which have appeared up to the present
time have all been based upon the classic in-
vestigations of Regnalt, carried out more than
sixty years ago. More recent investigations
are the necessary basis for any determination
of the properties of superheated steam. These
investigations, it is suggested, are a careful
analysis of the authors, both as to the proB-
able errors resulting from the method of ex-
perimentation, and also as to the relation of
the experimental results to the values deduced
from the thermodvnamic theory so far as the
latter shows any light on the matter. Where
the results of the separate investigations are
not closely in accord, a critical estimate has

each in the region under consideration.

This

work will prove of great value to mechanical

engineers.

THE METALLURGY OF THE COMMON METALS.
Gold, Silver, Iron, Copper, Lead, and

Zinc. By Leonard S. Austin.
Francisco:

San

Mining and Scientific

Press, 1909. 8vo.; 494 pp. Price, $4.
This is a second revised and enlarged edition

which is embellished by 195 illustrations.

This

book discusses principles, and illustrates them

from current practice.

It is simple and concise.

It includes the data essential to an understand-
ing of the treatment of gold, silver, ecopper,

iron, lead, and zinc ores. It affords a

broad,

solid foundation to the general student of
metallurgy, and complete information regarding
related lines of work to the specialist in any

one branch. Some of the illustrations

are a

revelation as to the latest metallurgical pro-

cesses.

tical book.

ONE THOUSAND ForMULAS.
Marshall. Boston: The
Publishing Company. 99 pp.

This compilation gives the practical w
druggist full information® about the mak

It shows that it is an eminently prac-

By L. W.
Spatula

orking
ing of

the most common and salable preparations, as
well as about many others whose formulas it

would be difficult to find elsewhere.

As the

formulas® are very recent, it would admirably

supplement older receipt books.

THE GARDEN CALENDAR FOR 1910. By
P. Williams.
Printing Company, 1909.

Ellen

Philadelphia: Franklin
Price,

$1.

This is a wall calendar of 365 sheets, each
one of which is embellished by an appropriate
quotation or some practical hint for the garden.
The charm of the Garden Calendar by Miss
E. P. Willilams is the practical advice for
every day in the year, advice coming at just
the time it is needed; thus, on the very day
you should spray your rose bushes to prevent

the rust from forming, it tells you to

do it.

If you want advice as to your pansies, your

peonies, your larkspur, your violets, your fruit

trees, or even your vegetables, you will have it

when you want it.

You do not have to dig

this advice out of a mass of other information

of no immediate value.
cellent holiday gift.

EXPLOSIONS AND FIRES.
Garforth, Mem. Inst.

It will make an ex-

' RULES FOR RECOVERING COAL MINES AFTER
By W. E.
C.E, F.G.sS.

London and New York: D. Van Nos-

trand & Co. 1909.
Price, $1.50 net.

18mo.; 7

1 pp.

The subject is a most important one, and
has attracted great attention in this country

as well as in England.

Legal Notices

DESIGNS

ventions.
registered.
Patents secured,

communications are strictly confidential.
request.

it was established over sixty years ago.

Branch Office, 625 F St., Washington, D.

60 YEARS®
EXPERIENCE

TRADE MARKS

COPYRIGHTS &¢C.

INVENTORS are invited to communicate with
Munn & Co., 361 Broadway, New York, or
625 F Street, Washington, D. C., inregard
to securing valid patent protection for their in=
Trade-Marks and Copyrights
Design Patents and Foreign

A Free Opinion as to the probable patenta-
bility of an invention will be readily given to any
inventor furnishing us with & model or sketch and
a brief description of the device in question.
Hand-Book on Patents will be sent free on

Ours is the Qldest agency for securing patents;

MUNN & CO., 361 Broadway, New York

All
Our

C.

INDEX OF

INVENTIONS

For which Letters Patent of the

United States were Issued
for the Week Ending
December 14, 1909,

AND EACH BEARING THAT DATE

[See note at end of list about copies of these patents.]

Advertising apparatus, J. V. Casey...cooennn
Aerial elevator, J. A. Scott
Aerial navigation, J. Means.............
Agar-agar-cascara product, A. Schmidt..
Alarm apparatus, F. P. Moyer..........
Alfalfa cutter, J. Jorgensen................
Alloy for electrical resistance, W. B. Driver
Alloys of copper, such as brass, production

of, Peck & Hodgkinson,............«
Alumino silicate or art ficial zeolite, R.
GADS  ...ieiiiiiiieeiaiiiaaeesieaes

Ammonia, etc., making and recovering, W.
J. Dunnachie
Amusement apparatus, mechanical, W. Har-

ng .......
Anlmal trap, N. E.

Annealing flats, F. H. Daniels .
Annealmg flats and other shapes,

iel
Annenlin;z flats and other shapes, apnaratvs
for. F. H. Daniels........ 943,625,
Apnarel. wearing, N. J. Roller...
Automobile gear, Dodge & Foster.....

943,179
943,572

. 943,120

943,163
943'308
943,066

943,159

. 942.539
942,878
943,393

943,626
942,933

.. 943240

Automobile safet} device, O. Karche
Awning fix-ure, . Bancroft..
Bag fastener, F. J. Brown .
Bag fastener, C. J. Lysaght
Bag mdchine, W. Liddell .
Baking pan, G. Mueller
Ball, W. W. Wrather
Bangles, bracelets,
ment for, S. M
Barn construction, J. R. Buckwalter.......
Battery element support, C. B. Schoenmehl
Battery tank, storage, T. A. Willard
Bearing, roller, W. Vanmarnen
Bearing, roller, M. Schluss.
Bed bottom, J. F. McClatch
Bed, obstetrlcal W. B. Peak..

943, 1453

943,594
* 943,217

Edmonds .....i.ccc00iieeenn.
Bedstead attachment,

Bedstead, extension, H 943,170
Bell, door F. Sexauer 943,320
Belt, W. F. LOtt ......... 943,228

Berth for ships, swinging, V. Br g
Billiard cue tip and fastener, C. Marx.....
Bin. See Flour bin.
Binder, loose leaf, McMillan & Joslyn
Binder, loose leaf J. M. Lul

Binder, temporary, Curry & Coppag
Binding machine, C. F. McBee
Blndmg nicking machine, E. E. Sa T
Biscuit coating machine, H. Tietjens
Blade molding means, F. Hodgkinson.
Blade mounting means, J. E. Snyder

943,380
943,360

943,156
943,431
943,006
943,094
942,934
943,284

Blind slat fastener, J. B. Riley 942,930
Blowpipe, E. Odam ............ . 943,043
Boat, submarine,

tin ............
Boats, shi

submarine, W. Maijer.................. 943,434

Boiler cleaning device, Thomas & Thompson 942, 982
Boiler flue expander, . Lucas et al 943,1
Boiler tube expander, J. C. Tassey 943, 579
Bolt header, J. R. Blakeslee 943,335
Book, blank, C.R. Fargo.. 943,59o
Books and other articles, su

Keene 943,255
Boring bar, A. F. 943,088
Bottle cap, G. L. Best . 943,510
Bottle closure, A. Adelson 943,231
Bottle, non- reﬁllable, Anderson & Ash 943,331
Bottle, non-refillable, Birner & Heil.. 943,334
Bottle, non-refillable, A. La Rose..
Bowling alley, H. V. Keefer....
Bowling machine, J. & J. A. V
Brake beam, C. F. Huntoon
Brake beam hanger, S. S. Underwood.. 942, '985
Bread, etc., machine for use in the manu-

facture of plain, McConnell & Wilson. 943 364
Bread roll, P. S. Wood 3,586
Brick cuttrng machine, W. R. Hasselback.
Broiler, M. M. Dresdner .
Broom bridle, C. F. Schulz

Brush holder, tooth, O. E.
Buckle, G. B. Adams .
Building block, S. Butz.. .
Building construction T McFeely......... 943,447
Burglar alarm and automatic camera, com-
bined. AShe «..iiiiiiiiiianeinns 943,232
«) Burglar alarm screen, P. Orance......... 943,368
Butter making and packaging apparatus, J.
De LiSle cuiiiniervinenereennnnnncnnnns 943,603
Cabinet for drinking cups, sanitary, L.
Farmer ............c.cciiiiiiiiennnnnns
Cabinet, metallic, G. Holden
Cableway, T. S. Miller ......... .
Calculating machine, J. Bricken........... 943,514

Camera, moving picture, H. Meredith-Jones 943,253
Can lacquering machine, F. W. Wild, Jr.. 942,951
Can marking machine, J. B. Conover. ..... 943,140

Can polishing machine,

C. Hediger...
Cane unloader, C.

Bosse

Capsule forming apparatus, B. W. Scott... 943,608
Car, Dahlin & Carlson ..........veceeeeens 43,007
Car construction, steel, W. P.- Bettendorf. 942 997
Car coupling, J. E. HUAIET +.eenvvnnnnnns 943,079

Car coupling, J. F. & V. S. Durbin.

Car coupling, automatic, H. Leslie: 943,116
Car door bracket, J. K. McGuire... 943,039
Car door, grain, W. H. Ascue ... 942,994
Car, dumping, C. A. Lindstrom . . 943,259
Car fender, C. B. Albree ........ 943,588

Car fender, J. Mylott
Car loadlng machine, box, A. J. Gurney..
Car, steel, . Anderson
Cars, strengthening device for the ends of
railway box, G. L.
Carbonating liquids, J. Bienz
Carbureter, J. C. Simonsen.
Carbureter, H. A. Miller
Carbureter, Fergusson &
Card case, 'G. JenDer .........cccvuneenes
Carptet seams, machine for removing nap
rom,
Carpet str@tcher, G L. Noll
Carriage foot brake, C.

943,553
943,613

Cart, J. J. Devine ................cc..nnn 943,064
Caster retaining socket, D. A. Maccuaig... 943,432
Casting metallic members, H. M. Pflager.. 942 928
Casting operations, means for preparing

core bars for the, M. H. Fletcher...... 943,303
Cement surfaces and product, treating Port-

land, TOCh  tiitiiiiiinnienneannnns 943,327

Centering machine, W. T. Ruth.
Centrifugal regulator, W. Jahns..
Chandelier, L. B. Hornbeck.......
Chart, adjustable, F. D. Webster 943,130
Check, combination fluid and vacuum, H. T.

CASE cevevereeeceeceeaiininnnnnnnnanns 942,887
Chicken separator, BE. Hill................ 942,902
Chocolate composition coatings, heating and

.. 943,467
. 943,600
943,148

storage system for, C. J. Dionne...... 943,239
Chuck, L. . TUD ovieiii i 943,616
Chuck and tool holder, reversing, M. N.

Jarvis ..t 943,414
Churn, F. Peter ............

Churn motor, J." T. Walston..

Clock, eight- day alarm, P. Lux
Clothes line support, window, T. A. Mac-
donald .......c..eiiiiiiiiiiiiiiiieae 943,433
Clothes pin, J. F. Norman.. 942,971
Clutch, T. White ............ 943,208
Cock, angle, W. D. Kendrick...... 943,554
Cock, blow-off, J. B. Youngblood.. 43,056
Coffee puot, C. F. Blanke........... 943,512
Coffee roasting, E. & G. De Mattia. 943,238
Coin paying machine, C. Menchen......... 943,030
Coking furnace, L. . Summers. ...943,609, 943 610
Collapsible tube, R. Brooks............... 43 234
‘| Columns, posts, and the like, metal rein-
forcement for metal reinforced, G. J.
Schade ..oviiiiiieiiiiiiiiiiiiiieeainns 943,469

Combination wrench, L. V. Aronson..
Composition of matter, J. F. Norman
Comg‘?srng‘ %nvaclhine, mechanical controller,

. 942,993
943,157

943,611
943,468

Concrete column, po.s.t. : a'n'd' the ’ i{k'é,' metal
reinforced, G. J. Schade

Concrete constructlou, metal reinforcement

for metal reinforced, W. S. Ferguson... 943,402
Concrete reinforcing construction, J. W.

Linzee, Jr. .c.ceeeiiinciininneiannenas 943,310
Concrete tie and rail fastening, A. O. Coffin 943,519
Conduit cap for electric installation, W.

H. Vibber ..c.cveiiiveeinnrinnironnnns 943,287

Converter, metallurglc, W. H. Peirce.
Conveyer, endless chain, F. Merian..
Conveyer, mangle, R. M. Boyce

Copper matte, Bessemerizing of, E.

.. 942,973
.. 943121
. 943,297

Smith .ie.ieiiiiiiiiiiiiiiiiiiiiniia, 943,280
Corn husker, D. H. Tree ..... .. 943,051
Corn shocking horse, W. H. Rice.......... 943,462
Corner beads or strips, clip or anchor for,

A. P. Diescher.........cooiviiinnnnnnnn 943,590
Coupling, H. A. Tunis 943,052
Crate, W. .J. Puckett ........ . 943,565
Crate, folding, W. H. Drake ...... 943,525
Crate, knockdown, H. E. Clement.. . 943,388

Crate, knockdown, E. B. Weston... . 943,500
Crimping machine, Dill & Marsh... .. 942,890
Cue tip trimmer, P. Ansell .. 942,876
Cultivator attachment, E. L. Ross........ 943,316

Cupboard and wardrobe, knockdown, J.
943,075

(‘urtaln support, F.

Cutter head, E. Harrold .....

Dental splttoon C. E. Ritchey ...

Nesk, knockdown. J. W. Camnpbell...

Diamonds from settings, tool for rem
0. . Farrand

Digitalis extract, R. Tambach

Dish, vegetable, L. Schlesinger

943 162

veveee

Dish washing machine, W. J. Paul 942,926
Display rack, F. Jaques 943,250
Door check, A.” Brown . 943,515
Door check and closer, J. 943,160
Door fastener, sliding, F. J. 943,362
Door holder, T. Draper 943,143
Door lock, ¥. Assmann .. 943,133
Door stop, C. W. Ellerbe . 942,893
Dbor stop and holder, D. A. Sox.. 942,943
Dough rolling device, Krapf & Sach 943,423
Draft gear, 1. H. Symington ......... 942 948
Driving mechanism, variable speed, A.
Leeuw ............ 943,142
Dust collector, O. M. Morse..e.ccoeeeennnn. 943,439
Dust removing apparatus, wet separator for,
R. F. Diserens cessedssccsssscasanns 942,891
Dye and making same, red dlsazo, A
Schedler ...ciiieiieeiiiriiiinnneeeans 943,470
Dye: for lakes and making same, red azo,
W. KODIZ civivevernnnenecacsannanenens 942,916
Dye, mordant dyeing azo, H. Geldermann 943,536
Dyein with gallocyanin dyestuffs, vat

Bierer & Loretan
Dynamometer, A.
Bar r ng, M. L.

Earthenware article, E. b Stover..
Edgg setting machine, F. H. Warre:
Rlectric controller, C. L. Taylor

Electric controlling apparatus,

[0 11F: 1)« S 943,166
Electric furnace, E. A. A. 943,224
Electric furnace, C. E. Wllson 943,290
Electric heater, Farren & Clark 942,894
Eledtric heater, R. W. Brown ........ 943,384
Electric light socket, R. A. Schoenberg.... 943,273
Electric ghting attachment for burglar

alarm systems, M. F. Juruick..... 942,964

gittrlc machine, dynamo, J. B. Wiard 943,503
Electric motor, McCoubrie & Raydure.... 943,155
Electric sockets to flxtures, means for lock-

ing, H. Hubbell ..... . 943,078
Electric switch, M. Guett 943,016
Elegtric switch, Carrigan & Sang: 943,215
Eleatrical cableway system, O. 943,509
Electrical contact device, J. M. Smith 943,281
Electricity meter, pendulum, C. Fery. 943,531
Elevator. See Aerial elevator.

Elevator cupboard, C. H. Weller... 943,498
Elevator safety device, J. A. Miller 942,968
Elevator safety gate mechanism, J.

ningham ........ccceiiienererecsncncns 943 524
Elevator safety mechanisms, gravity speed

governor for, J. Cunningham. . 943,523
Elevators, grain spout for portable, .

& C. D. Baier .......cc.veeeuen . 943,214
Embalming instrument, T. F. Riley 943,464
Engine combustion chamber, gas, 0. Kraus. 943,082
Engine reversing mechanism, B. Breeck... 942,998
Engine sparking device, gas or oil, W. N

Stempel .....ciiiiiiiiiiiiiiiien. ... 943,324
Engine starting device, internal coml

P. G. Caspian .......cciveieeernnncens 942,957
Envelop, E. Wachtermann 943,205
Envelop opener, H. A. Smith 943,103
Envelop, safety, W. E. Fishe 43,111

Exercising or massage apparatus,
Bent & Talle,

Explosive, Bent & Talley........ 3,589

Extension table, C. 8. Burton.

Eyelets, die for use in the manufacture of,
G. E. Warren®

Eyelets, making, G. BE. Warren............

Fabric for beds, couches, etc.,, C. H. Gail. 943 245

Fabrli}cs with fluids, apparatus for treating,

Gminder .......ciieiiiiiiiieiiiiaen 943,632
Faucet, H. Forsman 943,346
Faucet, A. Engel ........ceeivvueecnnnnns 943,526
Faucet or valve device for washbasins and

the like, T. A. Hasek ............... 943,404
Fence machine, slat, J. M. Denning. 943,008
Fence post, W. B. Hug (- S 943,550
Fertilizer, B. Reichelt .......... .. 943,460
I‘ertilizer distributer, E. Dierks........... 943,065

. 943,069

Fure and skirt stand, lay, J. F. Gems..
ter and strainer, centrlfngal pulp, H.

A. M. Sedgley...ccocueeeennencnnans
Fllter, rain sgout J. E. Welling.
Firearm, Johnson ......... ..
Firearm s1ght J. M. Stephens.............
I‘1rg rms, movement for, H. B. Febiger... 943,344
Fishing bob, F. F. Wooton ........ccvv..n 943,506
Fishing float, A A. Owens......... 943,450
Flash light apparatus, J. A. Smith. 942,941
Flight extractor, O. Soles........ 943,322
Floar bin, H. E. McClure........... 943,443
Flour dustor, Treischman & Ringstad 943,204
Flour shaker, G: A. Hoop.......... 942,903
Flue cutter, J P. Sorensen 943,323
Flushing apparatus, A. C. Snell... .. 942,978
Flushing device, H. Zwermann......... 43,131
Flushing device, tank, W. W. Ellerbeck... 943,145
Flying machine, T. F. Dunn .............. 42,958

Footwear protecting device, T. W. Tucker. 942, 1983

I‘or%mg }nachlne back stop, J. R. Blakes-
lee, Jr. teiiiiiiiitiiietiiieiiaiiiaaan

Fork and spoon holder, W. W Butler. .

Form, garment, A. D. Smith..............

Form or center, collapslble, P. 0. O’Connor 942, 922

Frame joint and soldering the same, L. B

Prahar ............... Cereeeeteeaiaa 943,370
Fupnel, L. E. Edmunds.
Fugnace, M. Kelly .......c.ciiiueeninn...
Fugace construction, blast, J. C. Barrett.. 843,374
Furnaces, melting hearth for electric induc-

tion, C. Greenwald ..........c.co0ennn 943,403

Furnaces, method of and apparatns for re-
lt]ur'nlng flue dust to blast, W. B.
Furniture joint, P. G. Abrams. .. ./ /1]l
Fuse adjusting machine, W. Schwartz.....
Fuse making machine, C. E. Schmunk...... 942,

Galvanizing apparatus, A. Niedringhaus... 943,315
Game, P. V. Ericson_..................... 43,343
Game apparatus, Z. D. Underhill. 942,984
Game apparatus, M. Maris ........ 943,435
Game apparatus, Schreiber & Geisz. 943,472
Game piece, . Ashenden ............. 943,058

Garbage or refuse receptacle, A. E. Lyman 943,089
Garment, adjustable, W. A Dielhenn 942,88
Garment hanger, C. Clift.............
Garment, nether, W. P. Mchllen ........

Garment’ rack, extension, B. J. Buckingham 943 137

Garment snpporter clamp, B. Lauckner.... 943 084
Gas apparatus, A. P. Rickmire............ 942,929
Gas, apparatus for the manufacture of pro-

‘'ducer, Crossley & Rigby.............. 943,182
Gas hurners, apparatus for electrically ig-

niting, 1 & Mann.......o.cevveennnn 942,901

Gas for illuminating, heating, or power pur-
poses, manufacture of, H. S. Elworthy. 943,627
Gas generator, J. H. Jourdan 943,601

............. X

(Gas generator, hydrogen, G. F. Jaubert.... 943,022
Gas producer valve, B. M. Aslakson....... 943,332
Gases and separating smoke and dust there-

from, apparatus for treating, E.

Knoepfel ...coeieiiiiiiieiiniiniinnanns 943,422
Gases, apparatus for disposing of noxious,

. Sartain .........o ool 2,935

Gases In the atmosphere, apparatus for de-

tecting and indicating, T. Groesbeck... 943,015
Gate, E. E. €Cannon ............cceeeununnn 3,3
Gear, friction draft, T. L. McKeen..
Gearing, A. E. Newton ...................

43,
Gearing, change speed, Anderson & Murray 943,621
Gem cutting machine, G. Hull......... 43,1 91

Gold saving machine, J. Hamllton 942,962
Gold, treating, J. B. Rossman..... 943,317
Governor, centrifugal, C. P. Hall. ... 942,9
Hair straightener, I. K. Shero........... .. 943,321
Handle. See Switch handle.
Harness, G. A. Humason .........cccceunnn 943,020
Harrow, J. C. Baumgarten ............... 942,879
Harvesters, etc., sunporting and moving de-

vice for, J. Macphail................. 943,090
Hasp lock, P. McMenamin . . 943,365
Hay fork. horse. M. D. Main 943.618
Hay gatherer, N. Fryman .......... 943.533
Hay loader counling. W. T. Jones.. . 943 024
Hay rake, self dumping. G. G. Lowry...... 942 29
Heat retainer, W. T. Converse.... ........ 94° 04
Heating apparatus, gas, W. E. Lawson... 943 617
Hinge holder, detachahle, C. E. Morrison.. 943,363
FHoof parer. P. Broadbooks .............. 943,382
Foop heading machine. E. B. Slick.. 943,478
Horseshoe. H. J. Filliez............. 943,146

Hose counling, C. E. Judkins ..
Hotbed. G. H. Barbhour
Hub odometer, H. P.
Ice cream cone holder.
Tce cutting machine. I. G.
Ice making apparatus, can,

ght
Gillesnle
C. D. Haven-

F-1 45 | - T R 943,226
Indicator coupling, . B. Van Boven....... 943, 127
Inhaling apparatus, P. H. Cherry..... ie. 943180
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W. F. & JNO. BARNES CO.
(Established 1872)
1999 Ruby St., Rockford, i1,

SOLAR LIGHTS SAVE MONEY

 ‘SALESMEN WANTED.—Large profits. Make
-$300 & month selling Solar Lighting Systems for F’
stores, dwellings, strests, etc. Free catnl}lg erm
today. CHICAGO SOLAR LIG

i 21 8, Jefferson Bt., Ohleako

Concrete
Reinforced Concrete

Concrete lgnNili;ling Blocks

Scientific American Supplement 1548 contains an
article on Concrete, by Brysson Cunningham.
The article clearly describes the proper com-
position and mixture of concrete and gives
results of elaborate tests.

Scientific American Supplement 1538 gives the
proportion of gravel and sand to be used in

concrete.
Scientific American Supplements 1567, 1568,
1569, 1570, and 1571 contain an elaborate dis-

cussion by Lieut. Henry Jones of the
various systems of reinforcing concrete, con-
crete construction, and their dpplicat_ions.
These articles constitute a splendid text book
on the subject of reinforced concrete. Noth-
ing better has been published.

Scientifio American Su]splement 997 contains an
article by Spencer Newberry in which prac-
tical notes on the proper preparation of con-
crete are given.

Scientific American Supplements 1568 and 1569
present a helpful account of the making of
concrete blocks by Spencer Newberry.

Scientific American Supplement 1534 gives a
critical review of the engineering value of
reinforced concrete.

Scientific American Supplements 1547 and 1548
give a resume in which the various systems
of reinforced concrete construction are dis-
cussed and illusirated.

Scientific American Supplement 1564 contains an

- article by. Lewis Hicks, in which the
merits and defects of reinforced concrete are
analyzed.

Scientific American Supplement 1551 contains
the principles of reinforced concrete_ with
%(‘)71111;3 practical illustrations by Walter Loring

ebb.

Scientific American Supplement 1573 contains
an article by Louis H. Gibson on the prin-
ciples of success in concrete block manufac-
ture, illustrated.

Bcientific American Suppl t
steel for reinforced concrete.

Scientific American Supplements 1575, 1576, and
1577 contain a paper by Philip L. Wormley
Jr., on cement mortar and concrete, their
preparation and use for farm purposes. The
paper exhaustively diaeisses the making of
mortar a2nd concrete, depositing of concrete.
facing concrete, wood forms, concrete side-
walks, details of construction of reinforced
concrete posts.

Each number of the Supplement costs 10
cents.

A set of papers containing all the articles
above mentioned will be mafiled for $1.80.

Order from your newsdealer or from

MUNN @ CO., Inc.
361 Broadway, New York City
\. J
Scientific and

Free s Free

We have just issued a new edition
of our Catalogue of Scientific and
Technical Books, which contains
144 pages, and a copy will be mailed
free to any address on application.
]
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d
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Catalogue of

MUNN & CO., Inc., Publishers of Scientific American
361 Broadway, New York

Pagiive Upnght Drills

PHOTOGRAPHING A STAR SPECTRUM.

(Continued from page 485.)
of Lake Geneva, the summer home of
many of the Windy City’s millionaires.
On high ground to the north of the lake,
the observatory presents a fine appear-
ance with its great dome to the west
and two smaller domes to the east of the
buildings. Passing through the main
doors, one enters a fine rotunda, and go-
ing up a flight of marble steps comes
into the great dome, 90 feet in diameter,
and gazes on the great telescope tower-
ing aloft. One. beholds a massive iron
stand supporting an immense steel tube
of boiler plate sixty-two feet in length,
five feet in diameter at the middle, taper-
ing to three and a half feet at either end.
At the upper end of the tube is the ob-
ject glass, with a clear aperture of forty
inches; at the other end the eyepiece and
micrometer, for viewing and measuring
the planets and stars, or these may be
replaced by a camera attachment for
photography, or by a spectrograph for
obtaining the spectra of stars, planets,
or sun. The telescope tubz is so long
that the eye end is about thirty feet
higher when an object is viewed near the
horizon, than when looking at a star
directly overhead. To use such a tele-
scope, requiring as it would a long sys-
tem of ladders, would be well nigh im-
possible, were it not for an invention of
Sir Howard Grubb in making the whole
observing floor an elevator. The front
page illustration shows the floor at its
lowest point, while another view shows
the floor raised as high as possible. At
Yerkes the floor, seventy-five feet in di-
ameter, big enough to seat six hundred
people, can be raised and lewered through
a distance of twenty-three feet, and thus
the observer when working with the
telescope may keep the floor at a con-
venient distance below the end of the
telescope, the operating power being elec-
tricity. In the front-page illustration are
shown two of the four counterweights
that balance the floor. An idea of the
size will be obtained by remembering that
the dome is ninety feet in diameter.
‘When the astronomer wishes to observe
a particular star, it is necessary to turn
the slit of the dome in the direction of
the star, and hence the dome must be
revolved. This is ninety feet in diam-
eter and weighs one hundred and forty
tons, but again by the aid of electric
motors it can be rotated at will by turn-
ing on the electric current from the ris-
ing floor.

Turning to the telescope, we find a
machine of fifty-three tons in weight,
wherein the movable parts weigh twenty
tons. This weight the astronomer has
to put in motion when he turns the tele-
scope, yet ball bearings and the refine-
ments of modern engineering permit him
to move the great machine, using only
his own physical strength. For quickly
turning the telescope, electric motors
are used. The telescope is set up by
what is known technically as the equa-
torial mounting, one axis, the polar axis,
in the meridian parallel to the earth’s
axis of rotation, the other, the declination
axis, at right angles to it. Circles on
these two axes give the astronomer the
means of locating the star by its hour an-
gle and declination. When the star is once
in the field of the telescope, it is kept
there by a clockwork mechanism driving
the telescope about the polar axis at a
speed exactly equal and opposite to the
earth’s_ rotation. The writer of this ar-
ticle has used the "telescope when the
thermometer stood at 26 deg. below zero
Fahrenheit, and yet at this temperature
the mechanism worked to perfection,
which speaks wonders for the excellence
of this mounting made by the well
known firm of Warneér & Swasey. In-
deed the professional astronomer has a
hard life of it, which requires a great
amount of physical endurance. In the
summer nights when the temperature

renders life comfortable, the nights are

short, the astronomer might then be per-

mitted to join a labor union; for he can].

(Concluded on page }96.)
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Important Books
Industrial Alcohol

ITS MANUFACTURE AND USES
A Practical Treatise based on Dr. MAX MAERCKER’S
* Introduction to Distillation” as revised by Drs. DEL-
BRUCK and LANGE. Comprising Raw Materials, Malt-

ing, Mashing and Yeast Preparation, Fermentation. '

Distillation, Rectification and Purification of Aleohol,
Alcoholometry, the Value and Significance of -a Tax-
Free Alcohol, Methods of Denaturing, Its Utilization
for Light, Heat and Power Production, a Statistical
Review and the United States Law.

By JOHN K. BRACHVOGEL, M.E,

528 Pages 105 Iliustrations Price $4.00

Experimental Science

By GEORGE M. HOPKINS

Revised and Greatly Enlarged. 2 Octavo
Volumes. 1,100 Pages., 900 Illustrations
Cloth Bound. Postpaid, $5.00

Owirg to the amount of new matter added the book
is now published in two volumes, handsomely bound in
buckram. Of the additions which have been made,
among the most important are: A full illustrated de-
scription of ¥ H. P. Electric Motor, prepared expressly
for this edition of ‘ Experimental Science ?; chapters
on Alternating-current Machinery, and clear, concise
Explanations of Wireless Telegraphy and Telephony,
Electrical Measuring Instruments, the Electric Clock,
the Telegraphone. High Tension Currents,the Nernst
Lamp, and methods of measuring the heat of the stars
No other work contains such a fund of trustworthy up-
to-date scientific information, presented in a clear and
simple style. Send for descriptive circular.

The Scientific American
Cyclopedia of Receipts,
Notes and Queries

15,000 RECEIPTS 734 PAGES
) Price $5.00 in cloth

This splendid work contains a careful compilation of
the most useful Receipts and Replies given in the
Notes and Queries of correspondents as published in
the SCIENTIFIC AMERICAN during the past sixty years
together with many vaiuable and important additions.

Over Fifteen Thousand selected receipts are here
collected, nearly every branch of the useful arts being
represented. It is by far the most comprehensive vol-
ume of the kind ever placed before the pubhic.

Modern Plumbing Illustrated

By R. M. STARBUCK
Price $4.00

A COMPREHENSIVE and up-to-date work illus-

trating and describing the Drainage and Venti-
lation of Dwellings, Apartments, and Public Build-
ings, etc. The very latest and most approved
methods in all branches of sanitary installation are
given. Adopted by the United States Government in
its sanitary work in Cuba, Porto Rico, and the
Philippines, and by the principal boards of health
of the United States and Canada. 300 pages; 55 full-
page illustrations.

Modern American Lathe
Practice

By OSCAR E. PERRIGO, M.E.
Price $2.50

A COMPLETE book of 400 pages on The Modern

American Lathe. Its development from the
earliest times up to the present day; its modern
form as constructed by up-to-date builders; its gen-
eral and special classes of work ; the quantity of its
output, and its marvelous accuracy.

Modern Steam Engineering
in Theory and Practice
By GARDNER D. HISCOX, M.E,
Price $3.00

THIS is a complete and practical work of 487
pages, dealing with the care and management
of Boilers, Engines, Pumps, Superheated Steam,
Refrigerating Machinery, Dynamos, Motors, Eleva-
tors, Air-Compressors, and all other branches with
which the modern Engineer must be familiar.
Nearly Two Hundred Questions with their An-
swers on Steam and Electrical Engineering likely
to be asked by the Examining Board are included.
These if studied by you will help you to procure a
license. It is fully illustrated with detail engrav-
ings, not to be found elsewhere.

Punches, Dies and Tools for
Manufacturing in Presses

By JOSEPH V. WOODWORTH
Price $4.00

A PRACTICAIL, work of 500 pages fully illustrated

by nearly 700 engravings, being an encyclopedia
of Die Making, Punch Making, Die Sinking, Sheet
Metal Working, and Making of Special Tools, Sub-
Presses, Devices and Mechanical Combinations for
Punching, Cutting, Bending, Forming, Piercing,
Drawing, Compressing and Assembling Sheet Metal
Parts, and also Articles of other Materials in Ma-
chineTools. ‘Two Hundred and Ten Processes are
clearly described and fully illustrated,

2 A epetal cireular describing these books sent on
request. ¥
§ Any of these books sent prepaifl on recobpt of price.

MUNN & COMPANY, Inc.
Publishers,

361 Broadway, New York !
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Initiation device, U. S. De Moulin
Insole, O. F. Fogelson;
Internal combustion” engine,

9
. & E. Carter. 942, 886

Internal combustion engine, C. O. Hedstrom 943,072
Internal combustion engine, J. O. Heinze 943.
Internal combustion engine, I. Hovey....... 943,598
Internal combustion engine, double acting,
Horner & Boyland............. . 943,597
Invalid handling device, E. Cleaves 943,003

Iron and steel,
Oviatt
Ironing board,
' Jar or receptacle, R H Wol
Jewelry, L. Adler
Keyiess socket, H.

T. C. Fradsham.

metallurgy of, Simpson &

Kmttfng machine, A. M. eo . 943,230
Lace and the like, shoe, H. K. Schelling.. 943 607
Ladder, extension step, Binger & Burgstal-

) A . 943,511
Lamp, berth ‘Hamm & Legge . ,963
Lamps, carriage for electric, R. 943,174

Lamps, pressure controlling valve for auto-
mobile, F. C. Bargar..
Land drainer, mechanical,
Land roller, W. J. Dunham
Lap fastener, F. A. Boyer ..
Latch lock for swinging doors,
& Hoffman
Latch, night, R. A. Chase ..
Laundry marking machine, T.
Lavatory, W. Podmore
Lawn sprinkler, C. Ballre1ch ..
Lens drilling device, L. Wilhelm
Lenses for spectacles or eyeglasses,
facture of, H. Orford.......
Light extinguisher, J. H. Burdoc!
Link, detachable, J. Dufour .....
Liquid fuel burner, A. E. Steven
Liquid indicator, E. E. H
Loader, foldable, C. A. Radcl
Lock, R. Schoell ................
Locking mechanism,
Hoevenber;
Loom, L. H. Landry
Loom for weaving tufted tabric, . Wyma
Loom harness motion, D. D. Miller
Loom, shuttle changing, B. F. McGuines
Loom’ templet L. H. Landry
Loom thread guide, J. Robinson
Loom, wire fence, V. Hoxie ...
Looms, pick counter for, M. L. .
Looms, tulf yarn carrier for pile fabrie, C.
C. Brinton
Magazine, F.
Magneto motor, C. 8. Kershne
Mail bag catching and delivering apparatus,
H. J. Hansen .............
Mail carrier, Buck & ‘Winis .
Mail catcher, A. M. Bridgewater.
Mail chute, J. W. Cutler ............

manu-

Manifolding apparatus, A. Lewis 943,195

Mantle, incandescent, T. Terrell. . 943,488

Marking board, upholstery goods, Hulse &
SChramm .....viverececencensescancannn 42,908

Match boxes, machine for pasting the inner
boxes or shdes of, S. Nyberg
Match safe, E. & D. C. Pooler.......
Matrix retainer, J. W. Ivory
Measuring device, skirt, C. W Smith .
Measnring granular materials, device for, O.
a

vard .....iiiiiiieeeiiiiee i, 943,405
Mechanical movement, R. A Schoenberg 943,274
Megaphone, H. Meredith-Jones . 3,2
Merry-go-round, G. Schmid ..... . .
Merry-go-round, J. & J. Setecka........... 943,276

Metal, forming ribbed exPanded J. ‘Kahn. 943.417
Metal reclamation of purified Hyzer 943,248

Metals protecting molten, Rockey ‘& Bla-

dge ......................... 943,161, 943,639
Mine ventilating system M. Ward........ 942,950
Mineral classifying apparatus, R. H. Rich-

Ard8 ceveereieceecnnnons cessesveans .... 943,101
Mirror, hat C. L. Cruver ....eceoeceeceees 43,005
Moistener and sealer, envelop, ‘'F. Roth. ... 943,318
Moistening apparatus, air, e

et al. oo . .iiiiiiiiiiiiaeens ceseseses.. 943,638
Mold. See Vulcanizing mold.

Molding press, B. C. illliams.......... =~ 943,504
Motor control system, electric, A. C. East- 043,011

Motor startmg and sto{;plng apparatus, elec-
trie, Spannag 943,047
Motor starting switch, electric, E. Garside 332 /960

Mouth brace, C. Mayer ..........ce.coeee.. 3,
Moving implement, J H. Fichter.. 3,0
Mower starting device, J. C. Oliva.. 943,044
Mowing machine, W. Crain ...... 943,181
Mowing machine, C. H. Pelton . 943,266
Muffler, exhaust, J. Boyle ...... 943,233
Muffler, exhaust C. L. Hensley. . 943,544
Music leaf turner, R. J. Trice... . 942,949
Music rack, R. W. Mills .................0 943,091
Music sheet guiding mechanism, T. P.

BrOWID .cececeencccassssscscions 942,956
Musical instrument pneumatic, P. B. Klugh 942,915
Nailing machine, H W. Morgan........... 943,035
Ne le feed mechanism, A. G. Fenn 42,895
Needle guide, A. Leach .......... 942,919
Nipple flange, Reynolds & Smith.. 943,123
Nitrids, producing, C. E. Acker. . 943,132
Numbering machine, F. Wosinski 943,210
0il burning and steam generating appa-

ratus, J. W. Spurrier................. 943,481
0il from wax, process and apparatus for

the extracting of Kuebler...... 942,917
Ore cooler, F. D. ker .

J. C. Tatman

Ore grinding machine,
Oven, baker D. De Vaugh

Oven door, E H Huenefeld...... 943,546 to 943,549
Overshoe holder, Wessels & Ingraham..... 943,582
Oxygen with other gases, process and ap-

paratus for burning, A R. Bullock... 943,385
Packing case, A. T. Kruse.......ooouueu.. 942,966
Packin% for piston rods and the like, G.

2 22 943,019
Packing for stuﬂing boxes, G. Strance et al 943,169
Packing, pneumatic, E. S. Johnson...... . 943,023
Padlock, I. M. Bremer ............. 943,379
Paper bag, J. Sofge...cevuvunns 943,126

Paper bag machine, W. Liddell. . 943,428
Paper bag machine, W. C. Fuller.......0.] 943,534
Paper box and making the same, B. S.

MOTZAN .eeeerivesasnonssncannans cetane 943,034
Paper cutting machine, 25
Paper féed mechanism,

Paper feed mechanism, W. Benjaminovitsch 943,622
Paper holder, E. C. Smith................ . 943,279
Paper package closure, C. F. Jenkins. 943,307
Paper receptacle, B. C. Cockrell ...... 943,389
Paper slitter, S. M. Langston.. 943,357
Paring machine, G. Jahansan ............. 43,
Paring machine, vegetable, H. Robinson... 942,932
Peach pitter and slicer, W. I. Irwin...... 943,193
Pencil sharpener, A. W. Gifford.... 43,22
Percolator, coffee, Mowbray & Geist . 943,036
Phonograph, S. Mills s.iivevninnnnncnns 943 313
Phonograph horns, means  for supportlng,

Turner & GIloVer ......cececeeeeess 943,492
Phonograph records, mandrel Ior, ‘w.o.

Ph hi SRRALALLEE j i i . 943,568
oto ap e C res. pro ectin, cont nu-

ofsr, L‘.p urstone. . .... g 943,326
Picking motion, L. H. Landry.. 943,027
Picture frame, B. Oldenbusch . 943,367
Pipe coupling, J. C. Yearke..... 43,330
Pipe coupling, G. H. Reynolds..... 43,461
Pipe joint molding apparatus, J. F. Milam 943,558
Pipe joint, rotary stand, W. S. Phelps.... 943,267
Pipes, removable cap for, Carter & Houle 943,338
Plane, combination wood Working, M. L.

Carter .......e.... creseesseiessanasss 943,178

Planer tool A.F. Tiden .
Planter, corn,

Plow, C. W. & A. W. Landers..
Plow, H. Moore ........... .
Plow, C. C. Whittington ..........
Plow point attachment, W. L. ‘Gamp. ......
Plow, reversible moldboard J. W. Buchanan
Plow scraper, reversible disk H. S. Austin.
Pneumatic despatch tube system, F. H.

Wolever ........
PostAt%rhtlelegraph and telephone pole, HE.

Potato cutter, seed, L. F. Miller.
Potato digger, H, P. Stew:
Continued on page 496)
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Classified Advertisements

Advertising in this column is %5 cents aline. Noless
than four nor more than 10 lines accepted. Count
geven words to the line. All orders must be accom-
panied by a remittance. Further information sent on
request.

READ ’].‘HIS COLUMN CAREFULLY,—You will find
inquiries for certain classes of articles numbered in
consecutive order. If you manufacture these goods
write us at once and we will send you the name and
address of the party desiring the information. There
i8 no charge for this service. In every case it is
necessary to give the number of the inquiry.
Where manufacturers do not respond promptly the

inquiry may be repeated.
MUNN & CO., Inc.

BUSINESS OPPORTUNITIES.

LOCAL REPRESENTATIVE WANTED.—Splendid
income assured right man to act as our representative
after learning our bnslness thoroughly by mail. Former
experience unnecessary. All we re?uu'e is honesty,
ability, ambition and willingness to Jearn a lucrative
business. No soliciting or travellnn. This is an excep-
tional op})ortunlty for a man in your section to get into
a big paying business without capital and become inde-
pendent for life. Write a.' once for_full particulars.
Address E. R. Marden, he Nat’l Co-op. Real
Estate Co., Suite 378, Marden Bldg ., Washington, D. C.

Inquiry No. 8918.—For manufactulers of “Wydt’s
Electro-Catalytic Sparking Plag.”

ITALY.—Important technical office, havin
connection in [taly, is prepared to trem. with a first-
class Machine-manufacturing irm. For full informa-
tion and Cparticuiars, write to Ing. Michele S. Foa, Turin
(Italy), Corso Oporto 31bis.

Inguiry No. 8987.—Wanted, the manufacturers of
metergn Winkle Woods & Sons, and the Weber power

widest

EDUCATIONAL.

CIVIL SERVICE EMPLOYEES are paid well for easy
work ; examinations of all kinds soon; expert advice,
sample questions and Booklet 40 describlng ositions
and telling easiest and quickestwa%to secure them free.
Washington Civil Service School, Washington, D. C.

Inquiry No. S990. -For information regarding
shoes not made of leather but similar to the same and
are as durable

PATENTS FOR SALE.

PATENT FOR SALE.—Something New, Automobile
Automatic Drop_Brake. For further particulars, ad-
dress Box 45, W. Enfield, Maine.

Inquiry No. 8996.—Wanted addresses of manu-
fact.m;ersls{ of machinery for working orange wood mani-
cure sticks.

FOR SALE.—3tates’ rights or outright, Patent 937,891
for Safety Gas Hose Connection. Instantly and abso-
lutely seals hose on detachment from stove. Can’t
suicide by Safety Hose. Dennis Tangney, 2138 So. 6th
8t., Philadelphia, Pa.

quiry No. 9014.—For manufacturers of ma-
chinery, supplies, etc.,, to equip a small plant for the
manutacture of lridmm-tipped gold nib making for
fountain pens.

FOR SALE.

FOR SALE.—FEngine lathe, swings 9}4 in., takes 25 in.
between centers. Cownplete with full set change gears
to cut all size threads, 3 to 40in. Price only $43.50. Ad-
dress L. F. Grammes & Sons, Ailentown, Pa.

Inquiry No. 9016.—Wanted, machinery necessary
for _an installation of a plant for reficing salt by a
modifiaction of the Bessemer process.

WANTED.

WANTED TO BUY Water Cooled Stationary Gaso-
line Engines, from 1 to 10 h. p. from manufacturers of
same willing to furnish under our own name, in carload
lots, or large quantities, for cash. Manufacturers state
full particulars to Water Works, Box 773, New York.

Inquiry No. 90:23.—Wanted, to buy silk machines
from re-reeling, twisting, douhling, to the final process
of making it into clothes.

LISTS OF MANUFACTURERS.

COMPLETE LISTS of manufacturers in all lines sup-
plied at short notice at moderate rates. Small and
special lists compiled to crder at various prices. Es-
timates should be obtained in advance. Address
Munn & Co., Inc., List Department, Box 773, New York.

Inquiry No. 9025.—Wanted, address of rubber
manufacturers in Germany.

A LIST OF 1,500 mwmwing and consulting engineers on
cards. A very valuable list for circularizicg, etc,
Price $15.00. Address Munn & Co., luec, List Depart-
ment, Box 773, New York.

Inquiry No. 9029.— Wanted catalogues and all
information on machinery for braiding straw in manu-
facturing straw hats.

Inquiry No. 9034.—For manufacturers of machine
ery that could reduce stumps to kindling wdod.

Inquiry No. 9036.—Wanted, the address of_ the
manufacturers of “ Cycle Ball Bearing Suspenders.”’

Inquiry No. 903S.—Wanted, the address of tbe
Chipman Electric Purifying Co.

Inquiry No. 9042.—Wanted the address of Farney
Safety Razor Co.

%mry No. 9044.—Wanted to buy outfits neces-
sary for dgate polishing.

Inquir,
the mant
crates.

No. 9046.—Wanted, machiner: for
acture of all kinds of fruit boxes, b%.sllizeng ar?d

Inquiry No. 9045.—Wanted, address of manufac-
turers of metal table slides for extension tables.

Inquiry No. 9049.—Wanted, to buy rotary brushe;
suitable for a shoe shining machine. v v ®

Inquiry No. 9052.—Wanted,to buy machinery, ete.
f(])rcgsléeer plant, that manufactures beer by means of
gla

Inquiry No. 9053.—Wanted, address of firms who
install plants to manufacture nitrogen

Inquiry No. 9054.—Wanted, address of manufac-
turers of articles made from mica.

Im%egl_'y No. 9055. Wanted, address of parties in-
teres in Log Cleaning Machineés.

lnquiry No. 9056.—For manufacturers of window
niry No. 9057.—For manufacturers of glass

a balls, used as fixtures or ornaments on light-
rod equipment, also weather vanes for same pur-

nnd

Inquiry No. 9058.—Wanted, firms who make ma-
chinery used for pulverizing soap-stone.

Inqnirv No, 9059.—For manufacturers of flexible
steel chain mail.

FLY PAPERS. — F'ORMULAS FOR

Sticky Fly Papers tained in SCIENTIFIO
ck; y%ﬂ'r:?iwnlog'l ndm1394. Mum
e v rors R Mawsdeatars, Conta each, from
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work but eight hours. But he would be
obliged to resign from the union in the
winter time; for observing starts at five
in the evening and continues till seven
the next morning, fourteen hours without
a break. And how pleasant this is with
the thermometer twenty-six degrees be-
low zero! It needs quite a deal of enthu-
siasm to keep one from freezing to death!

To photograph the spectrum of a star,
a spectroscope or rather spectrograph
is attached to the eye end of the tele-
scope. The object glass focuses the
star’s light on a fine slip not more than
one hundredth of an inch in width and
one-eighth of an inch in length. After
the light passes through this slit it passes
through the collimating telescope, then
through the prism or prisms which break
the star’s light up into its component
colors or spectrum, then through the cam-
era lens and is finally brought to a focus
on the photographic plate where is ob-
tained a photograph of the star’s spec-
trum. Much careful thought and many
refinements were necessary before the
spectroscope was brought to its present
great degree of precision. To mention
a few of them. How is it possible to
keep the great telescope tube so accurate-
ly directed to the star that its light is
focused on the center of the slit one-
hundredth of an inch wide, for if the
light does not pass through the slit it
will not fall on the photographic plate.
This was made possible by making the
slit jaws of polished silver, and watching
the stray light reflected from the silver
jaws by ecombining prisms and lenses in a
rather curious fashion. The observer
keeps his eye at an eyepiece where he can
see the star image on the slit, and causes
the star image to remain centered there
by using the slow motions of the tele-
scope. The exposure hecessary to make
a photograph depends on the brightness
of the star and may last from a few min-
utes to two, three, or five hours, or in
some few cases to eight or ten hours.
During this long exposure the tempera-
ture has probably fallen a number of de-
grees, and the instrument has been af-
fected by all its parts contracting. This
might result in a change in the prisms
with the consequence that the photo-
graphed spectrum will not be sharp and
in as good definition as it might be. To
overcome these difficulties, the whole
spectrograph was inclosed in a tight alu-
minium case lined with glass work so
as to be non-conducting. Fine wires
were placed inside this case. While the
exposure was being made a thermometer
inside the case was watched through a
glass window, and if the temperature
dropped, a current of electricity was
turned through the wires inside the case,
and kept turned on till the proper tem-
perature was reached. Within the past
year a thermostat has been introduced
and the temperature is automatically
kept constant. And hence while the ex-
posure is being made the spectrograph is
kept at a constant temperature, there is
no change in its several parts and a
sharply-defined spectrum will result. A
wonderfully accurate instrument this
makes leading to results of the highest
degree of precision.

AN AERIAL PASSENGER RAILWAY.,
(Continued from page 488.)
haulage. From the haulage cable, which
is one and one-half inches in diameter,
the buckets are suspended, their entire
weight being sustained by two steel four-
inch flanged wheels running over the

stationary cable.

These buckets are constructed of heavy
wrought iron, six feet long and four wide,
with a door opening on the right side,
which door is secutely bolted when the
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Aeroplanes=:Motors

We are building monoplanes of the Bleriot cross-
channel type. Delivery 3 weeks after receipt of order.
Flight guaranteed. Price $5000; one-third cash with
ord

We ‘also build several kinds of light-weight acronautic
motors and propellers. Particularsand prices furnished
upon application.

TIFIC AEROPLANE AND AIRSHIP CO.
Box 7¢3, New York.

DIE MODELS SPECIAL

WORK TOOLS MACHINERY

NATIONAL STAMPING AND ELECTRIC WORKS
2362265, Jefferson Street, Chicag.o’ 1.

CONSULTING ENGINEER.

ERNEST L. RANSOME
Reinferced Concret.e
11 Broadway, New York

SUUTHERN STAMPING & MFG. CO.

ufacturers o f special and patented articles.
R. 8., Nashville, Tenn.

Corliss Engines, Brewers
and Bottlers’ Macmnersv THE TER
FG. CO., 899 Clinton St., Milwaukee. Wis

MUDEL EXPERIMENTAL WORK.
Inventions deveioped. 8pecial Machinery.

E. V. BAILLARD CO.. 24 Frankfort Street. New York.
RUBBER_ Expert Manufacturers
Fine Jobbing Work

PARKER, STEARNS & CO., 288-290 Sheffield Av., B’klyn, N. Y.

-
MOORE "

& CO.

MASON'S NEW PAT. WHIP HOIST

for Outrigger hoists. Fasterthan Elevators,andhoist
direct from teams. Saves handling at less expense.

Manfd. by VOLNEY W, MASON & CO. Inc.
Providence, R. L, U. 8. A,

MORE FUN than a banrel of MONKEYS.
"Alpha" RUBBER TACKS, 4415 el

mail 5c U. 8. Stamps.
PARKER, STEARNS & CO., 208 Sheffeld Ave., Brooklyn, N. Y.

s of Special Machinery to
nventions perfected. Model:
und Franklin Steeets, Chicago,
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Experimental & Model Work
Oir. & advice free. W G m & Son,221 Fulton St,NY

MODEL WORKS
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M. P. SCHE LL s 1759 Union Street. San Francisco

A MAGHINE SHOP 50 & 2 aMo8 ot

6Good Work—Fair Prices New York
Magical Apparatus.
A% Grand Book Catalogue. Over 700 engravings

2e, Parlor Tricks Catalogue, free.
MARTINKA & CO.. Mfrs,, 493 Sixth Ave., New York

I " co R Po RATE —Arizona Laws most hhera.i
[} aud cheapest in U, 8.

tax. No liability. Hold meetings. do business a.ny-

where. Cost very small. We furnish compiete Corpor-

ate Record, Ma.na%ement. IilfLa.ws and all forms free.

‘Write tor free ‘*Book ormation,” blanks, ete.

Southwestern Sec. & Inv, Co., Box H488, Phoenix, Ariz.

rllstructive Scientific Paper;

ON TIMELY TOPICS

Price (0 Cents each by mail

ARTIFICIAL STONE, By L. P. Ford. A

paper of immense practical value to the

architect and builder. SCIENTIFIC AMERI-
CAN SUPPLEMENT 1500.

THE SHRINKAGE AND WARPING
OF TIMBER. By Harold Busbridge, An
excellent presentation of modern views;
fully illustrated. SCIENTIFIC AMERICAN

SUPPLEMENT 15 00,

CONSTRUCTION OF_ AN INDICAT-
ING OR. RECOKDING TIN PLAT
ANEROID ETER. Sy
Monroe Hopkins. Fully iltustrated. CIEN-
TIFIC AMERICAN SUPPLEMENT 1500,

DIRECT-VISION SPECTROSCOPES.

H. Blakesley, M.A. An admirably
wntten, instructive and copiously illustrated
article, SCIENTIFIC AMERICAN SUPPLE-
MENT po, 1493.

HOME MADE DYNAMOS., SCIENTIFIC
AMERICAN SUPPLEMENTS 161 and 600 con-
tain excellent articles with full drawings.

PLATING DYNAMOS. SCIENTIFIC AME-
RICAN SUPPLEMENTS 720 and 793 de-
scribe their construction so clearly that any
amateur can make them.

DYNAMO AND MOTOR COMBINED.
Fully described and illustrated in SCIENTIFIC
AMERICAN SUPPLEMENTS 844 and 865.

4 The machinescan be run either as dynamos

or motors,

ELECTRICAL MOTORS. Their Con-
struction at Home. SCIENTIFIC AMERICAN
SUPPLEMENTS 759, 761, 767, 641.

Price 10 Cents each, by mail

Order through your newsdealer or from

(Continued from page }95.)

Potato sorter, W. Pertzsch .......

943 097
Power transmission mechanism,

942,913

ler ...... .
Printing machme, L. W. Sonthga
Printing press, G. E. Pancoast
Printing press, W. F. S. Ferry.

Printing press brake, C. A. Wrig! 943,507
Printing press ink fountain, A. M. Cottl‘ell 943,218
Propeller, marine,  D. Urch ............. . 942,986
Propeller, v1brating E. Hildebrandt...... 943,074
Pulp digesters, charging, E. F. Parker..... 942,924
Pulp feed regulator, A. Schultz............ 943,165
Pulp, machine for saving waste, E. F.

Parker . 942,925
Pulverizer, Traub 943,490
Pump attachment, oil, Aggas & Rabbitt 942,954
Pump, double acting, R. G. Holekamp 943,018
Pump, governed, N. cCarty.. 943,095
Pump rod coupling, C. L. Kenyon 943,080
Pump, vacuum, T. W. Lowden............. 943.556
Pumps, automatic device for controlling the

operation of, W. Otto............. 943,369
Pumps, operating mechanism- £

acting, C. F. Preslar 943,201
Puzzle, J. F. Collins 943,390
Puzzle, A. eigt . 943,496
Rack. See Display rack.
Rail bonds, manufacture of, G. A. Mead.. 943,438
Rail chair, A. Wardle 943,206
Rail clamp, guard, M. Burpe 943,138
Rail frog, continuous, Suverkrup & Owens. 942,947
Rail joint, Deer & Smith ....... 943,394
Rails, step joint for, J. H. Allen 943,057
Railway construction, E. D. McDonald.... 943,198
Railway crossing gate, H. J. Richendrfer. 943,566
Railway crossing gate, electrically operat-

Humme: 943,352

Railway fastener, C. . 943,521
Railway fastening, C. H. Cornel . 943,522
Railway lining block, -A. Barnhard. 943,295
Railway rail splice, I N. Prenovic 943619

Railway rails,

porter
Railway
Railway
Railway
Railway
Railway
Railway
Railway
Railway
Railway

nut holder and joint sup—
for, G. Henry, Sr
switch, F. Bayless.
switch, P. E. Vail .....
switch Reinoehl & Weavel
switch mechanism, F. P. Perkins
system, ele%tri%, G. H. Maire

tie,
tle, H. L. Hollis
tie, metal, L. J. Spark
tie plate, T. A. J. Hendricks..
Railwi:ys, junction signal for mining,
Kleman ......ccceeeeennnnnancecseecnons
Range ﬁnders, means for supporting and
working heads of, Barr & Stroud.....
Razor blade stropping device, 0. Kampfe
Razor stropping device, C. F. Benedict..
Refrigeli{'ating apparatus, ammonia, T.

943 114

943,296
943,355
. 942,880

cKee ......ciiiiiiiiiiiiiiiiaa., . 943,040
Registers, wall frame for air, 943,298
Rein holder, A. Bing .....ccccvevennncens 43, 376
Rein holder, H. Green 943,537
Resizer, F. W. Moore. el 942, '921
Ribbon feeding mechanism, Craig & Coff-

1 ¢ 943,624

Rifle rear sight, W. R. Hatfield...
Road-bed cutting apparatus, L.

. Philips
Grey .... ... 9
Shufflebottom & Kenworthy

. 943,542

Rolling mill, 'H.
Rope coupling,

Rotary gasoline engine, T. E. Braley...... 943,592
Ruling device, E. A. Auerbach ...... . 942,877
Sad iron, J. Kadiera ........ 943,254
Sad iron, F. W. Emerson 943,302
Safe, protecting, Martin & Smith . 943,437
Sardine tins and the like, key for remov-

ing lids from, Read & MileS..eunnnnn.. 943,459
Sash and door check, combined,

MAND .eevveeeinnnaseeennnns . 943,401
Sash balance, window, Greea 943,014
Sash fastener, J. A. Dillow.. 943,301
Saw blade, R. E. Martin . 942,920
Sawmill stock lifter, E. J. Gbson 943,304
Scaffold, ﬂyin% Martens & Schulz 943,436
Scale, tauffer ............ 942 945
Seeding device, combined

@CKIMAN .+t vvvenneerninnennennnnnn 943,406
Self-: ad]usting wrench, R. H. Anderson . 942,992
Sewing machine, C. F‘ & M. T. Gofortl 942,899
Sewing machine structure, V. Bloom.. 943,623
Shade machine knife, window, E. O. Eng-

113 - 943,221
Shade supporting device, 942,967
Shaft or pulley coupling, T. White 943,209
Shaft reversing means, H. F. Seybelt 943,477
Shaft support, Stansbury & Hutchisol 943,576
Sharpener, knife, B. F. Emery....... . 942, 1959
Sheet metal culvert corrugate

..................... 943,306
Sheet meta] galvanizing, A. Niedringhaus 943,264
Sheet metal wiring machine, W. R. Magie 943,118
Shock absorber, J. H. Friedenwald.. . 942,806
Shock deadener, Mayesky & Boilea: 943,119
Shock loader, J. B. Schuman 943,473
Shoe tree, A. H. Taft, reissue.. ,
Shoe trimming machine, A. Vose 942,987
Sifter, ash, S. J. Phreaner 3,457
Sign, electricaily illuminated, J. H. Goehst. 943,246
Signal light apparatus, G. Dalen.......... 3,300
Signal system, automatic, P. 0. Adams. 943,687
Signaling apparatus, seiective, 0. M. Leich 943,115
Siphon for dispensilég liquid A. Kleinfeldt 943 421
Sled, resilient, herSOn .. vevenes.. 94 ,448
Sled runner, D. L. Blocher ................ 3,513
Slime separator, centrifugal, 0. M. Kuchs. 943 083
Snow sweeper, . J. Cooke.......ovvinnns 94 2,888
Sockets, detachable chain guide for ,

H. Hubbell ...........ccciinnnn. ... 943,077
Sound box, W. A. Chapman . 943,339
Sound reproducing machine records, manu-

facture of, R. L. Gibson.............. 943,631
Sounds, apparatus for receiving submarine,

Garrett & Lucas .....covveveieiiennns 942,897
Spectacles, eyeglasses, and the like, S. S.

LAWEIENCE .evvevvreneennnnroncannnnnnas 943,085
Speed mechanism, E. E. Keller,

942, 910 to 942,912, 942,914
Spittoon, J. Escuder .........c.co0innennnn 943,527
Sprag remover and retainer, J. T. Harcarik 943,538
Spray burner, A. Rohrbach et al.......... 943,567
Spring. See Window spring.
Spring wheel, J. A. Dieterich... ... 943,397
Square, T. C. Howland ...... ... 943,351
Stair tread, R. T. Kanski . . 943,418
Stall, cow, C. 8. Torrey ... ... 943,489
Stamping devices, cushioned support for, J.
............................... 943,342
Staple torming‘ and discharging mechamsm.
.................... to 942,906

Staple machine. J. Buckley
Steam boiler, J. C. Parker ..
Steam generator, B. F. Silliman ..
Steam generator for submarine boats, R. D

Montjustin .......iiiiiiiiiiilL, 943,153
Steam generator, superheater,

water heater, F. A. Haughton 943,189
Steel, making, I,. M. Atha 943,171
Steel, refining, E. Humbert 943,192
Stool and foot rest, combined, M. L. Porter 942,975
Stool, shoe fitting, H. H. Kramer......... 942,965
Stop mechanism, automatic, V. Hoxie...... 943,411
Storage battery, L. H. Flanders...... 43,345
Stove, pocket, B. Scamardi ... 943,569
Stovepipe anchor, J. Murchie 943,037
Street sweeper, J. R. Pollock 943,122
Stropping machine, J. Lorenzen 943,311
Stuffing box bland, F. Keeler. 943,356
Suction apparatus. M. Lebenberg 943,426
Suit case, B. F. Becker ........... 943,333
Superheat gage, Lothrop & Bradshaw 9432
Superheater, F. D. Potter ........... 943,606
Support or bracket, J. H. Cook........... 237

943,
Surface gage for parallel lining, C. O. Dost 943.010
Surgical forcens, Moraweck............ 943,263
Sweeping machine, Nathan & Heuser.
Switch handle. C. Schuster

Swivel, detachable, Carson & Gilk LI.. 943299
bucket is en route. There are twenty-six | MUNN & COMPANY, Inc. %'Zpﬁng& "Z" ﬁ: ?amﬁng atz’;s‘)olnRJ' EH' erson. ... 313‘628
s - r an T rap, G. R. Evans........ X
buckets on the line, carried by the haul 361 Broadway New York T:rsi?a wor?( 1snam‘111?acturing, Fva[Il{sohn ..... 943,309
(Concluded on page 499.) N __J (Concluded on page }499.)
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A
Acetyleme, portable lamp....e......*148
Acousties, some experiments....... .*108
Adulteration. See Pure food.

Aerial railway.
Novel but impracticable..........*411
Traveling buckets on the Sunrise
Peak road
Aerial warfare.
Military.
Aeronautics.
Accidents at Brescia, Italy........200
Accidents in the history of avia-
tion 243, *244, 245
Aeroplane flights in America.....*374
Berlin meet, and Latham’s flight.*292
Bleriot’s Channel flight...*86, *88, 99
Bleriot’s Channel flight and other
records in France..........111, *112
Bleriot’s monoplane record........ 62

See Aeronautics,

Cross-Channel flight and French
cross-country records ....i......
Cross-Channel flight by the first

American ....coiiiiieiiiiiiaa.
Cross-country ﬂight at Mineola,

V5 5 8 5080600000000000000000a000 124
Curtiss’s ﬂight tor the Scientiﬁc

American trophy .. .*62, 77

De Lambert and Farman ord
flights .eeeeieieininnaina.....*354
De Lambert’s flight over the 1
TOWEr .ecceeeecsceccsnrcanccnnns 310
Exhibition at Morris Park, West-
chester, 0 2 45000000000000000 *29
High and cross-country flying
abroad .... ciiiiiieiiiiiiieenen 406
High school of aerial navigation in
France ......... sessscscsscsanes 276
Rheims contest ....... 54, 159
Rheims contest, Winning the in-
ternational trophy 0040000 .*180, 181
Scientific American aeroplane tro-
1132550 6060000000000000000 *77, 467

‘Wash or interterence dangers....208

Wright brothers and their first
American pupils ................354

Wright’s flights at For?s Mye!

‘88 99, *373
Aeronautics, military.
Accidents” at Brescia, Italy.... .....200
Aerial warfare in 1798....... .295
Artillery for airship attack.....
Cody’s British army biplane......
Government contract completed by
Wright’s Fort Myer flight..111, *112

Invasion of England by balloon sug-
gested 1803 ..........c.iiiiiin 95
Our government organization.*345, 350
Value limited .......ccccceneenn. 4
Aeroplanes.
Census of dirigibles and aeroplanes 390
Cody’s British army biplane......
Future development; a talk with
Wilbur Wright .........cco000ete 29
Grade’s monoplane ........... ..o *292
Measuring height above the ground, e
*,
‘Wanted—a reliable motor.........106

Agricultural implements.
American farmobile ..............*61
American harvesting machinery—
the birth and growth of a vast
industry ..e.oceeieiiiiiiiae. *437-40
Corn husking machine g
Improved planter
Agricultural pests.
Protection of sown crops from
CTOWS secoveesccsscsssssscssess 33l
Agriculture.
Basis of our prosperity...........426
See also Crops.
Air. See Atmosphere.
Air pump and vacuum gage.........*262
Air purification.
Law for Workmen................ 348
Ozone generator in the Chicago
Public Library ......
Airships. See Balloons and a1rships,
Helicopter.
Alcohol.
Gasoline vs. alcohol as fuel.......
Manufacture from wood waste....*
Traube’s purifying process......... 7T
Alloys.
Sodium and potassium.............142
Alternating currents.
Experiments ...ceceeccececcenann *299
Experiments using a small direct-
current mMoOtor .......cecceceenne
Altitudes, measurement.
Height of an aeroplane above the

ground .....cieeecnciineneanann *466
Ammonia, atmospheric nitrogen pro-
[ ceessencsstsannne 328

Ancestors, number,
91, 126, 143, 178 215, 278, 331, 359
Anesthetics, Prof. Jonnesco and
spinal anaesthesia ...........466, 486
Aral Sea, rise of level..............349
Archaeology.
Excavations at Delos..........°127 29
Relics from the sea...............
Arctic exploration. See North Pole.
Artillery trains, portable outlooks. .*193
Ashokan reservoir, ‘purity of water
supply
Ash-pans for locomotives,

Asphal:,

" Self-clean-
....................... *247
testing bitumens for pave- o
Astronpmical photography... Tt
Photographing a star spectrum,

*481, 485
Astronomy.
At the New York Museum of Nat-
ural History ee.cccecececen.... *30
Heavens in July, *12; August *78;
September, *146; Octoher, '246'
November, *318; December, *414.

Astronomy.—Continued.

Nicol prism and the visibility of
-stars- in daylight ............
See also Constellations; Eclipses,

Mars; Moen;- Planets; Sun
Atlantic Ocean, international explora-
tion project
Atmosphere.
Composition of the air at great alti-

tudes
Sounding the ocean of air above us,

*392-393
Automobile boat, power-driven
scooter ...
Automobile witeless telggraph
tion c.cieeecnenn.
Automobiles.
Mirror accident preventer
Selden patent decision..
Speed Limitation Device.

ice

Telescopic steering gear..... PR *147
See -also Dynomometer; Gasoline en-
gines.
Automobiling.

Fifth Vanderbilt cup race and the

good roads tour from New York
to Atlanta .......c.ii0iiiinannn 346
Glidden toUr ....ccceeevenccccncnns 111
Auxetophone.

’Cello played by compressed air..‘280
Aviation. See Aeronautics.

Babbitting, shaft support for........*116

Bakelite, medal for discovery........ 371
Ball and roller bearing desrgn, prin
cpleB coiiiiiiiiiiiiienianannns 329-30

Balloons and airships.
Census of dirigibles and aeroplanes.390
Dirigible made in sections.
Government house at Omaha..*3
Highest ascension in America.....258
Highest flight attained
Ice drag for airships....
Wireless communication... 5
Zeppelin Polar expedition......... 440
Zeppelin III. and its trip to Ber-

in 154, *237, 242

Baseball at Dight..ceocsceeccvecacane *72

Batteries. See Electric batteries.

Bgttleships. See Warships.

Bears.

Alaskan brown bear at the New
York zoological gardens.........*

Bed tents, indoor............ cseeses*416
Bees.
Directive Sense .......ccecceeeeene 22
Utility of bee-keeping....... .e...330

Beet sugar. See Sugar-beet.
Berlin, American exposition in 1910..130
Bicycling trick in a Berlin varlety
theater *276
Billiard table for ShipS.ieeseceseess ¥4l
Biplanes. See Aeroplanes.
Birds.
Birds of passage..,cccceececes...*335
Theory of soarin, 91
Birkeland Eyde nitrate réducing sys-

Black diamonds .. il.l1. cediieesess162
Blasting.
Electric machine for exploding
many blasts simultaneously...... 484
Bleriot’s aeroplane flights. See Aero-
nautics. i
Blind, supersensitiveness ........... 5
Blue-printing frame ...............*263
Boats.
Curious sail and pedal propelled
CPALE ..ccessccinscnncarncccncns *415

See also Motor boats
Boiler explosion in Milwaukee...... ‘329
Boiler maker’s tool bag
Book holder and support.........e.. ‘247
Books.

Disinfection of school books.......*60
Boring. See Drilling and boring.
Botany. Carnivorous plants of the

future ......ceeeeen cecanne ceeees *469

See also Pollen.

Brassey’s Naval Annual of 1909..... 70
Bricks made of sand lime...........372
Bridges.

Fades viaduct, France............*257

Wiesen viaduct Sw1t7erland..'105 111
Briquettes, manufacture 3 1 5
Broiling pan, double-bottome:
Brush, expanding brush for clea

bottles
Brussels,

Electric laboratories ..

Building materials,
machine ......
See also Concrete.

Burglar-proof glass e....ccecceccee.e 54

o

Calabash gourds, home-grown.......*164
Calcium "carbide.
Arc and resistance furnace for the

manufacture of 108

Calendar.
Canals.
Lakes to the Gulf deep waterway,

*433-36

National and military value....... 4

Sensible changes proposed.106

See also Buffalo - dralnage canal;
New York barge canal; Panama
canal.

Qannon.

See Naval guns.
Cape ' Cod ‘Canal: -

Nattonal and military - value...vc. 4
Carnivorous plants of the future...*469

Carpenter’s tools.

ome-made saw vise.............'48

‘Weatherboard gage ... 00 .*48
Cars. New fare DbOX.eeeeeoes Lsa1
Casting. Chloride of zinc for art ob- .

(973 00606000000000000003000000000

’Ceilo played by compressed air....*280
Cement.

Formula ... 5a008A0000000000: ()

From blast furnace slag cssessssssldl

See also Concrete.
Census. Counting by machine......*176
Center. Method of finding center of

circle ........
Cereals. Origin of cuIture 5
Chartreuse liqueur decision..
Chemicals. Fake discoveries.....
Chemistry.

Medievalism in modern............

Natural synthesis
Cherry coal mine, disaster 0o
Chicago.

Greatest

world

Sixty miles of treight subways
Chicory. Substitute for coffee.. .
Chloride of zinec for casting art ob-
Jjects .313
Christmas tree decoration.

Snow-bound Santa Claus.. %471
Chromo-photography. See Color pho-

tography.
Chronosphere—an empire clock.
Circle, method of finding center..
Cisterns, filter forececceececcences
Cities.

Economic loss of overcrowding....174
Clamp. See Vise.
Cleaning.

Soaps for removing spotS.........
Clermont (steamboat).

- History and replica............*213-14
Climate.

Changes iu historie times......... 298
locks.
Chronosphere
Universal time piece.
Clothes hanger
Clouds.

Height observed at Vienna,

448
.440

.131

1908. .

glutch, combined friction and jaw.. ‘319
oal.
Briquette making ......... .145
First bituminous coal mined lll the
United States .................. 416

Real value of steam coal.
Coal gas, prevention..........
Cody, Capt. S. F.

British army biplane.............
Coffee.

Chicory as a substitute. ceeeess.440

Non-toxic ...346
Coffee-pot, electric ....... *9
Coin-operated device for registering

letters 415
Oolor of plants changed by cultiva-142

Color photography Stereoscopic pic-

tures in natural colors............ *256 |
Urban-Smith process of moving pic-
tures ........ teesccssescseasans

Colors.

Experimental color making........356

New chromatic circle..............416
Comets.

Daniel’s comet ........... ceeeeeae 467

See also Halley’s comet.
Compressed air. Raising the U. 8.

cruiser, ‘‘Yankee’’ ......... *385, *388
Concrete.

Conduit at Guadalajara...... *325, *328

Edison concrete house........... *141-2

Manufacture of enameled concrete

blockS ......ciiiiiinna.n .*365, *368

Panama Canal construction..... *44-46

Pottery ..... *47-48, *79-80, *115, *163

Reinforced concrete—a warning....482

‘Waterproofing methods ........... 243
Condensers, English electrically oper-

ated evaporative plant............. *40
Conduits. -Mexican concrete conduit

at Guadalajara ............. *325, *328

Congestion of population.

Economic loss of: overcrowding....174
Constellations. Hieroglyphs of the

heavens ........... .. *157-158
Conveyers.

Novel type of rotary.. *85, 90

Powerful electric bridge tramwav.
*153, *156, 169-70
Cook, Frederick A.
How he made his latitude observa-

tions ......iiiiieieiiiinn., *197-198
Polar expedition......*183, *189, *190
Cooling ' tower practice............... 491
Copper mining. Moving a mountain
in Utah ................ *273, *281-82
Copyright. Provisions of 1909 act.... 4
Cork metal. Analysis ..........o0.... 5.

Corkscrew. Simple method of pulling
a cork

Corn machines.
Development .....oeee.e

Gasoline engine corn husker....... 38
Corrosion. Iron that will not rust..+448
Cotton.

Industry in the United States...... *7

New substitute 0
Counting machine for census taking.*176
Crane. Electric traveling scale.....*40
Cream separator. Development......440
Crops. Enormous crops of 1909......466
Crows. Protection of sown crops...331
Cruisers. See Warships.
Crystals, Liquid ........cco00eeeeeees T4
Cullinan, other half of.............366
Curtiss aeroplane ﬂight See Aero-

nauties: -
Cutter head ...ccee.s ceeesees. . %247
Oyclng. Trick in a ‘Bériin  variety

theatel eevecevssessscsssccccvcnce

Damascening. New process.
Daniel’s comet ...
Daylight. Advancing the clock
elos. Excavations at.

Dentistry. Altering size a

the jaw ..... ceccesne
Diamonds.

Black Diamonds .....

Other half of the cu].linan. .366
Diet. See Food.
Digestion.

Comparative table of foods.
Diplodocus, attitude of......
Dirigible balloons. See Balloons.
Disinfection.

Ozone generator
Public Library
School books
Water purification .35
Measured by aerial elec-

in the Chicago
366

Distances.

tric and sound waves..... ceecesne 1
Diving bell. New application...‘121 127
Docks. See Drydocks.

Dover. Great artificial harbor......326
Drain for gas compressors.... ...*63
Drainage canal for Buﬁalo..........154
Dreadnoughts. See Warships.
Dredgers.
10,000-ton suction dredger ‘‘Levia-
than’’ for use on the Mersey...*332
Drilling and boring.
Blectromagnetic drill ............ *114
Home-made knob and tube bormg
machine .....
Drydocks.
For cur biggest battleshipS.e.cee.. 22
Dyes and dying.

Photographic .....cc.ceeceeiececnee

Removing dyes from fabrics.
Dynamite, thawing ..........cc00e.
Dynomometer. Power indicator for

internal-comhustion engines ......*

B

Eclipses, 1909.

Annular and total of the sun...... 178

Solar and lunar.................. 370
Edison concrete house............. *141 2

Education of children.
Word blindness ....ceeec.eieesess.486
Electric apparatus and appliances.
Device for measuring holes.......*313
Electric batteries.
Electrolytic rectifier for charging
ignition batteries .............. *116
How to make a simple dry battery.164
Method for connecting batteries in
combinations ......eecceeeeeec. *471
Restoring a dry cell..............300
Standard cell, its practical value..*25
Electric blasting machine for firing
many blasts simultanously.........484
Electric engines.
How to make a simple engine.....*164
Electric fireballs.
What are they?....eevveinnnennsnn 215
Electric furnaces.
Arc and resistance furnace for the
manufacture of calcium carbide..108
Electric gas lighters.
Alarm for batteries................*96
Electric household appliances....... *408
Electric laboratories. Brussels’s pop-

(3
mHng)w lenses are made.ceeceeso..*489-90

)

Factories. .

Pure air law for workmen........348
Fake discoveries of chemicals.......194
Farm implements. See Agricultural

implements.
Fences, portable metal..... 500000000 &
Ferry boats.

Scotch elevating steamer....... *38, 43
Fertilizers.

Nitride of aluminium.............351

Nitrate of lime
Figurehead and its story...
Filtration.

Filter for cisterns..

London reservoir ..

Metallic filter ..

See also Water purification.
Fire protection.

Spray helmet for firemen..
Fire service. New York’s high pres-

sure fire service.......... ..3
Fish,

Fahak, found in the Nile......... 194

Migrations of mackerel and herring.351
Fish culture.

Saving the American lobster...*277-78
Fitch, Graham Denby. Prize winner

110
*93, 101

.92,

of Fourth dimension contest....... *6
Fitch, John.
Invention of steam engine..... *218-19
Significance of his work........... 254
Flat irons. Heater and receptacle..*147
Florida (steamship).
Repairing crushed-in bow....*138, *140
Flowers.
Color changed by cultivation......
Coloring roses blue........... .*39
Flying. How does a bird soar?.....
Flying machines.
Flight with flapping wings.......
See also Aeroplanes; Balloons and
Airships; Helicopter.
Fog signaling apparatus............. *192
Food. Comparative digestibility....*46
Forestry.
Deforestation and increase in cost
of water POWEr ....cvvecenceoss 371
How Germany makes forestry pay,
*316-17
Our vanishing timber supply....... 310
Railway tree planting............. 245
School established in Pennsylvania,
*113-14
Fourth dimension.
First honorable mention essay..... 27
Prize-winning essay ........... *6, 15

Second honorable mention essay.. '49 43

Third honorable mention essay..*58-59
Fourth of July. Prevention of tetanus

fatalities

Freight subways of Chicago ......... 448
Fresh air tents.

Indoor bed tentS........c..... ....*416
Fruit cellar ...... *300

Fruit culture.
Espalier walls of glass
Open-air orchard heating

rado ......

Fulton, Robert.

Fungi.

Life work .....
See Mushrooms; Truffles.

Furnaces.
Repalring a leak to prevent coal264

ular institution ............*309, *312
Electric lamps.
Cheap lamp rheostat............. .
Fraud in electric lamps...‘ 6 Furniture. ‘Home-made tabouret. . ...*95
In the making.......eo0vunnn
Mending a tungsten or tantalum
filament ......ccieieeiiieennennn 300 G
Electric locomotives.
New York Central & New Haven
experiment .....cccc0cceeiiennnn 22 | Gage, weatherboard ......... ceee...¥48
Reversion to type....... Garbage.. See Refuse.
Turbo-electric combination Gary, the largest and most modern

Pennsylvania Railroad equipment. ‘464
Electric meters, lock f
PBlectric railroads.

Electric traction in Tunis.........464
Electric traveling scale......c.cce...*40
Electrochemistry.

Electrochemical amalgamation...... 91
Electroculture of plants.

Vegetation in polar regions.......
Electrolysis.

Electrolytic scrap tin process

Electrolytic condenser 000 .23
Electromagnetic drill 5
Elevators. See Grain elevator.
Ellipse, construction of
Encyclopedia, antique ..
Engines.

Automatic lubricating cup......... *80

See also Electric engines; Gas en-

gines; Gasoline engines; Steam
engines.
England. Invasion by balloon sug-
gested 1803 ...........c...... eeee..195
Erie and Ontario sanitary canal ...... 154
Erie Canal. See New York barge
canal.
Espalier walls of glasS....ccceeeese 258
Ethnology.

Origin of European people.........482
Excavation.

New application of the diving bell 197

Novel type of rotary conveyers. ‘85 90
Exhibitions. American exposition in

Berlin in 1910.....

ve.
Cinematophthalmia  ..............,193

xpt‘imlmo -diaphanascope ..........*336

-ray treatment of diseases......394

steel plant in existence....*441-43, 450

Gas compressors. Automatic drain..*63
Gas engines, muffler for............ *264
Gas_ lamps.

Drop light made from an
oil 1amp ....cveveinnnnns *96
Gas lighters, Electr

Battery alarm
Gas lighting.
Gas mantles.

Cause of diminished brightness
Gas-tube. Support
Gasoline vs. alcohol as fuel.
Gasoline engines.

Combined timer and dftributer for

De Laitte system.

internal-combustion engines ....*376
Corn-husking méchine ............ 388
Power indicator for internal-com-
bustion engines .........c00eunn *369
Spark plug ....ivieieiirnenccnens 164

See also Dynomometer.
Gatun locks. See Panama Canal.
Geographical globe of stone at Swan-
BZE ceceeccsrtsccnssrenraccssnann *415
German museum of masterpieces of
science and industry

Germany. Makes forestry pay...
Gjoa presented to San Francisco....*283
Glidden tour ..... s s s §

Globe, geographical.
Great stone globe at Swanage....*415
Go-carts.
Sled runner attachment...........*471
Gold mining.
Dredging in Alaska..... 00000000080
Panning without water...... eee
Blimination

Grade crossings.
Grain.

Enormons crops of 1009..........

Origin of

.466
cereal culture.c.........254
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Grain bin. Construction ...........*376 | Man-engine, testing the....... «....*413 Pavements. Testing bitumens for....*336 | Scientific American aeronautic con- Tetanus. Prevention of fatalities.... 8

Grain elevators. Manure Spreader ................... 440  Pay-as-you-enter-cars. test. See Aeronautics. Threshing machine. Development...*439
Handling and storage of our huge Marine engines. = See Dynomometer; New fare boX.........ceeeveennnn. 391 | Scientific American aeronautic trophy.*77 | Thunderstorms, explanation ....... *126

grain CroP ..eeeceeeeneeecnn *444-45 Gasoline  engines; Speedometers Peace. International army vs. non- Scissors with a saw-tooth........... *395 | Timber supply vanishing ...

Novel cantilever elevator.*173, *182-83 and tachometers; Steam engines. intercourse ..........c00iiieiiiens 75 | Scooter, power-driven ..... *472 | Timby, Theodore R. Death 371
Gulf stream, depth of...............490 | Mars. Peary, Robert Edwin. Scorpions, suicide of........... ..292 | Time. Determining standard time..*240
Guns. Opposition of Mars, Sept., 1909...*146 | Discovery of the North Pole, Screw driver for close corners......*356 ) Tin.

Army ordance report........... Spectrum ......cieeeereicsnnnnnans 290 *189, *196-97 | Screws. Device for removing broken Electrolytic scrap tin process..... 354

Artillery for air-ship attack..... '373 Signaling ....ceveeeriniinninnenn.. Pennsylvania Railroad. WO00d BCTeWS .....covnveccnncns s Tobacco. See Pipes, tobacco.

Combination flint and percussion Mathematics. Museum at Columbia Electric locomotives for New York Screw propeller, new theory......... Tool bag made with overalls....... *264

JIoCK gUN ....ivenniieennnneannnnns 75 University to illustrate develop- tUNDELIS tevvveeeerrnnnnnnceennnnn 4 Sculpture. Carving statues by means Tools.

Handy man’s sub-caliber.. *300 mMent ....eieieiieieeiiiennnn.. *10, 15 Long Island portal of the sub-river of photography ......ceceveeeceass *28 Screw driver for close corners..:.. *356

Wire-wound versus steel........... 54 | Measuring the height of an aero— TUNDELS e eeevoerrnennnnnnnnns 143-*144 | Seeing by telephone................. 93 See also Carpenter’s tools; Wrench.

See also Naval gums. plane above the ground............ *466 | Pennsylvania State college of For- Selden patent. Decision upholding...208 | Torpedo boat destroyers.

Meat, red and white, distinction . .. .297 ESEIT  eeernrrnrnnennennrnnennn 3-14 | Self-binder. Development............ 438 Boom defense test................ *124
Mechanical drawing. Perfume, home-made chemiecal...... *#163 | Senses. Testing the man-engine....*413 High-speed destroyers, Flusser &
Construction of an ellipse.......... *75 | Periscope. An all-seeing eye for the Separators. See Cream separator. eld ..........l L R RERRRRAC S £
H Device for drawing ovoids........ *396 submarine boat ...........cc000. . Seven bridges of Konigsberg, puzzle 179 Torpedo boats
M%iéreior(l)logy . & be Petroleum. b sgears uw]i1 a smg- ooL i ....... Latest submarines of the U. S
reless signals between vessels.. 41|, Magnetic disturbances and the eet lightning. See Lightning. |  navy ......c.cocceececiiienesens
Half Moon (vessel). . R See also Atmosp]here Weather. g%nesis of Shelf, sheet-metal folding...... eee..*147 Speed indicator for twin screws. '313
-------------- 207, *210-11 | Michigan (battles To distinguish American from Rus- Shipbuilding. Torpedoes.

Halley’ S comet. Our first dreadnought cetceserieas *9 Corrugated system of construction.*241 Gabet wirelessly controlled....*241-42
Ancient records .......cecceeenenn. 142 | Microphone.  Speaking dynamos and Photochemistry, some reactions. Relation of size to speed in ships.331 | Tourmaline detectors of submerged
ﬁipproach ..... transformers .......... cesecescns .. 40 | Photography. Repairing tite crushed-in bow. of the objects ... iiiiiiiiiiiiiieeennnn
Epslfglvnzgs . Mici‘gscogeth {nfinitel 1. Artistic effects by means of screens, o “Florida’ .........cc..cen *138, ‘143 Toys.

*,
Fable of the Pope and the comet 259 e o e infinitely small........390 409 'otal world output for 1908.. cee Lepine exhibition in Paris.

History

How return was predicted......... 414

0bservations during eclipse of the 436

Photograph ..................
Hand-glass. Folding bracket
Harbor defense.

Torpedo boom experiment........ *124
Harbors. Dover’s great artificial har-

17 326
Harvesting machinery—the birth and

growth of a vast industry..... *437-40
Heavens. -See Astronomy.

Helicopter, test of an American.....

Helium. Rate of production........ 245
Herring. Migrations .......... ..351
Hinges. Oddities in invention.. *376
Hoe, bert. Death................. 242

Hoisting machines. Powerful electric

bridge tramway .....*153, *156, 169-70
Holes. Device for measuring by elec-

trieity ...........oool *3
Honey. Poisonous
Hose. Mending garden ho
Hot air pipes.

Screen for the register............ *264
Hot water boilers. Furnace connec-

tion for kitchen boilers.. .*263
Hot water faucets.

Circulating pipe for........... .
Houses.

Edison concrete house........... *141-2
Hudson, Henry. Ex-ploration ot the

Hudson River ........... *207, *210-11
Hudson-Fulton celebration.

Educational value ................ 274

Naval parade ....86, *253, *261-62, 271

Significance of the festival ........ 238
Hudson River.

Development of steamboats....*216-17
Exploration by Hudson...*207, *210-11
Four periods of history........... 211
Hudson tunnels. Plan............ *57, 59
Hydro-electric plant. Denmark..... 410
Hydrostatic paradox. i X
Apparatus for illustrating......... *396
X
Ice. Artificlal and natural...........
Ice boats. Power-driven scooter....
Ice drag for airships................
Iceless refrigeration ................
Illumination. See Gas light:

Incandescent gas mantles, dimfnished
brightness 1
Incandescent

lamps. See Electric
lamps.
India rubber. See Rubber.
Industrial museum, German........
Infusorial earth. Kieselguhr.
Ink, Roman
lnlaying, damascening and blending
metals .*76-77
Insects.
Lather as a trap for.. ..259
Sugar cane cicada destroyed by the
ichneumon fly .238
Intelligence,
Inventions.
Iron.
Beginning of ..........ccii00i0nnn
How long will supply last?.
That will not rust................
Iron mines of Lake Superior—how the
ore is mined and carried in bulk,

scientific tests
Some curiosities

*430-31, 449
Irons. See Flat irons.
Irrigation.
Reclamation of the arid lands of
the West ............... *428-29, 432
J
Jane’s Naval Annual of 1909......... 70
K
Kieselguhr ........ [P [ ]
L
Laboratories.
Wellcome tropical research labora-
tories .......ciiiiiiiienans *375, 381
See also Electric laboratories.
Ladder.
Extension leg ........ eecesscsecses 80
Simple construction .............. 436
Lake Superior. Iron mines .*430-31, 449

%akes to the Gulf deep waterway.‘433—36
amps.
Drop light made from an oil lamp *96
Portable acetylene generator...... *148
See also Electric lamps.

Latin America.

Trade possibilities for U. S.......
Latitude. How determined..... ‘197-198
Why the Pole shifts..............

Lead. Smelter production in U. S. in
1908 ..ottt 43
Leaders. See Rain pipes.
Lemon oil. How it is made....... *372
Lenses. How eyeglasses are made,
*489-90

Lepine exhibition of tovs in Parls..*468

Lighting. See Gas lighting.
Lightning. Stheet lightning a reflec-

tion ............. .143, 195, 215
Liquid erystals c..i.iieeeeeeiiiiiiennns 74
Liquids. Porosity ... .*395
TLiquors.

Chartreuse lqueur decision........334
Tobsters. Wickford fish-culture sta-

tiom ....... ..l *277-718
Tock canals. See Panams Canal.
Locomotives.

Self-cleaning ash-pans ........... *247

See also Electric locomotives.
Lombroso, Cesare. Death........... 310
London.

. Filtered water reservolr........

" Suburban traffic ..........
Lubricants. Fatty lubricants

Lubricating cup, automatiec. .

M

Mackerel. Migrations ...............7

Magic square ............o.... *315, *42a

Malil elevator for apartment houses. .*394

M‘a% prehistoric. Anclent humun sko1-470
e

seesssssespsacnins

Migration. See Birds; Fish.
Military art and science.
Artillery trains, portable outlooks *193
Military education.
M .El‘la(rrce of our military maneuvers...487
11K.
Budde hydrogen peroxide process for
sterilizing 28

Keeping by chilling ..106
Milwaukee. Pabst boiler e: plosion *329
Mine accidents.

Cherry mine disaster.......... 406, 467

Emergency oxygen cup for miners.*416

Safe-guarding mines .............. 410
Mines and mining.

Ctilizing fire damp........... eee..482
Mining machinery.

Portable. winch ..... tesecsccnens ..*63
Monorail.

Brennan’s gyroscopic monorail car.*389
Moon.

Lunar eclipses of 1909............ *370

Terrestrial origin—a protest...... 91
Motor boats.

Installing an engine.............. *13

Marblehead race ..................

Record cross-country trip of ‘‘Br’er

Fox 2”7 il iiiiiiiiiiiiiiiiiien 125
Motor cars, railway................. 371
Motors. Wave and gravity motor...*147
Moving pictures.

Effect on the eyes................ 193

For subways ..........ccoeiiennn. *319

Stereoscopic pictures in natural col-

....................... *256, 259

Urban-Smith process of animated

color photography ..............
Municipal owne , does it pay? .215
Muscles. Testing the man-engine...*413
Museums.
German museum of masterpleces of
science and industry........... *161
Mathematical, at Columbia- Univer-
SIty i *10, 15
Mushrooms, "cuitivation in  forests. ..328
Musk ox.
Baby musk ox at the New York

zoological gardens .............*491

N
Nature. Marvelous paintiings, Le
Duc’s plant-like forms......... ..*109
Nautilus. Tame paper nautilus ..*283

Naval annuals of 1909, Brassey and

JANe ..iiiiieeiiiiiiiieiiiiieanaann 70
Naval guns.
New 14-inch gun.........190, 274, 366
Satisfactory tests of the Naval
BUF€AU .eevvvinnnnenesennnnnnnns 8.

Wire-wound versus stee

Navies. Sea strength of our principal
Naval POWErS .c.ceeceieeieecncnnns 426
Navigation.
Measurement of distance by aerial
electric and sound waves........ 313
Tourmaline detectors of submerged
objects c..iiieiiiiiiiieeieiinn, 143
Navy, U. S.

Department reorganization ....... 62
New York barge canal, magnitude of. 54
New York City.

Improvements in high-pressure fire

BErVICe «.vvvvvniiiirninnniiinnnn .326
Suburban traffic in London and. 38
‘Three hundfed years of develop—

ment ... .eeiiiiiiiiiiienann *224-26

New York zoologlcal gardens
Baby musk ox and the Alaska bear

acquisitions

Newcomb, Simon. : Scientific work.. ‘53 59
Nile River. choked by sudd......... *177
Nipple grip, improved.............. *471

Nitrate industry.
Birkeland-Eyde .

nitrate  reducing
system

Nitride of aluminium..
Nobel prize award, 1909.......0)
North Dakota (battleship)

Compared with the ‘‘Delaware’’...386

Speed trials ...........00e..n 352, *353
North Pole.
How a man can determine when he
is at the Polé...........cocuun. 246
Strange scientific anomalies....... *279

Zeppelin proposed Polar expedition.440
See also Cook, Peary.
Northwest passage.

Sloop “‘Gjoa’’ presented to San
Francisco .......ceeviiiieinnn. *283
Numbers.

Curious puzzles ......ceoeeue... :..391

Magic square.........

Problem in arranging 391
Nut. Perfected form of lock-nut....*319
o
0Oil. See Petroleum.

Olives.

Largest ranch in the world........ 74
Opthalmo-diaphanoscope ...... vee...*336
Oranges.

Chemical experiments ......eoecees *56

Pseudo blood orangesS.............. 390
Orchards, See Fruit culture.

Ordnance. See Guus; Naval guns.

Osmotic pressure.

Duc’s plant-like forms..
Ostrich farming in Australia
Ovoids, device for drawing.......... 396
Oxygen cup for emergencies in mines,

*,

P

Padlock with incased bolt...........*31
Palaeontology.
Attitude of diplodocus....
Panama Canal.
- Anchoring down the floor of the
Gatun locks
Constructing the concrete locks..*44-46
Present condition 386
Panning without Water
Paper, various uses.
Paper hanging.
Adiustable templet
Trimmer
Patents.
British _applications for 1908...... 142
Conviction of Paterson for perjury 74
Decision under the German-Ameri—
can treaty ............. o0l
German-American ‘treaty ..........258°

03
=3
a

Blue-printing frame
Carving statues by means of.
Daylight development .
Device for washing prints........
Finger and thumb marks discov-

ered through a photographic proof..215
Photographing a star spectrum,
*481, 485
See also Telephotography; Tele-
vision.
Physies.
Experiment with centrifugal force
acting on air........... .00, 56
Simplified method of teaching.*293, 304
Physiology.
Testing the man-engine..........*413
Pipes.
Rain-pipes of tin cans. *96
Connecting lead and iron’ plpes 51
Pipes, Tobacco.

Calabash gourd ......ecceeeeeeees *164
Self-smoking ......ccciiieiiinnns *396
Planetarium. Object lesson on the
movements of the earth........... *30
Planets. Conjunctions in 1909...... *130
See also Mars.
Plankton. Effect of Polar currents
on Gulf Stream........... ceeee...126
Planter. Improved model........... *319
Plant-like forms. Le Duc’s experi-

ments with osmotic pressure.*109, 315
Plants.
Carnivorous plants of the future..*469
Electricity and®vegetation in Polar
regions 258

Plating spoons and forks at home...*395
Platinum.

Market ...eecececeieaiannns ceeeaes 254

Technical utilization -.......vevne. 349
Plows and plowing.

Gasoline plow tractor............. *61

Old methods and new.............*439
Plumbing.

Connecting lead and iron - pipes...*471

Polar exploration.
Pole; Peary.

See Cook; North

Polletn Moulié pollen-gathering pat-
Population.  Feonomie ioss  of "over.
crowding ............

Postal service.

Coin operated device for registered
letters .....cociiiiiiiieiiiinnns
‘Mail elevator for apartment houses,3

94

Potassium and sodium, liquid alloys.142
Pottery, Concrete.*47-48, *79-80,.*115, 163

Prehistoric man. See Man, prehis-
toric.
Propellers.
New screw propeller............... 484
Speed indicator for marine pro-
peller .........cceiiieiinnn *156, 315

Speed indicator for twin screws...*318
Prosperity, agriculture the basis of..426
Pulley.

Combined wooden and steel type..
Pure food. Pseudo blood oranges....
Puzzles.

Numbers

Seven bridges of Konigsberg.

Q

Quebracho tree of South America..

.411

R
Races of man. Origin of European482

ople
Railroad signals

Automatic electric system........ *282

Fog-signaling apparatus........... *192
Railroads.

Chicago and the railroad system of

the middle West............. *446-47
Electrification, Chicago railway ter-
minal project 482

Elimination of curves and grades. 138

Mileage of the world..............

Track metal rail base and cross tie. ‘31

See also Bridges; Electric locomo-

tives; Grade crossings; Monorail.
Rails.

Rail fastener .............

Slag a cause of broken ra
Railway motor cars.........
Rain pipes.

Home-made with tin cans......... *96
Rapid transit.

Limit of speed......cocevvvuvvnnn. 366

Sug_urban traffic in London and New 3
Rats, Extermination.

Carbon disulphide .eeecevencceess..240

Petroleum . 440

Flectric destroyer

Reading, psychology of.. R b I
Reamer, tapered ........cce0ce0000e *199
Reapers. Development ............. *437
Reclamation of the arid lands oi’ the
est ........ [ 28-29, 432

Refrigeration

Teelegg ...ovvvrnnniineinennens ..*48

Second 1international congress......426
Refuse receptacle, sanitary......... ‘247
Register screen for hot air pipes...*264
Registering letters.

Coin-operated device ..... cevene ..*415

Rentiles.
Not affected by their own venom..292
Reservoirs.
Filtered water for London...... *3, *11
Ashokan reservoir, purity of water.366

Rheims aviation meeting. See Aero-
nauties.
River flow, measuring............... *160

Rogleri bearlnlz
earing designm.
Roofs

See Ball and roller

RWhite coating to repel heat rays..264
ubbe:

Guavule Industry
Substitute for ..

S
Sad-fron heater and receptacle.....*147
Salvage. Raising the U. S. omiser
‘‘Yankee’’ by comvressed air.*385, *388
Saturn and his rings............. ...%204
Saws.
Filing clamp .......... [N

Home-made vise
School hygiene,

Disinfection of school hooks
Sclence. Renalssance clergy and selen-

tific progress ....... ceeene ceeeess.851

Ships. Figurehead and its story,
- 92, *93, 101
Shoe stretcher.

Improvised'from shoe tree..........*95
Shutters. See Window blinds.
Signaling. See' Railroad signals.

Silk. Chinese wild silk.............:410
Silver plating.

Plating spoons and forks at home.*395
Single rail, Brennan’s car.......... *389
Sirup. See Syrup.

Skeletons exhumed at Ferrassie..... *470
Skin diseases. Liquid air and carbon

dioxide treatment 276
Sled runner attachment for go-carts.*471
Smoke pipes. See Furnaces.

Snow storm effect for the Christmas

tree *471
Soap.

Ghemist in the factory.......i.... 46

Saponification and pancreatic julce 9

Soaps for removing Sspots......... 131
Sodium and potassium liquid ‘alloys..142
Solar system. Terrestrial oxigin of

the moon—a protest...........coe.n 91
Soldering.
Chemistry of agents...... ceveeses.389
Simple method of connecting lead
and iron pipes......cceciiveennn *471
Spark plug .e.oveeiiiiiiieiiiiienens 164

Speaklng dynamos and transformers. 40
Spectacles. See Eyeglasses.
Spectrum of Mars.......c.eoeeeeeeeees 290
Speedometers and tachometers.

Power indicator for internal- combus- a6

tion engines ...................
Speed indicator for marine propel-
10TS tiviiiiiiiiiiiiiennnnn *156, 315
Speed indlcator for twin screw tor-
pedo boat .......ieiiinnnen
Spinal anaesthesia ... .
Splash, Life of........cc.covuus
Sport, international exposition in 1910.371
Spray pump. Home-made outﬁt ..... *13
Springs.
How to wind an open spring...... *395

Temporary repairs
Stairways. Rule for building
Stars.

Nicol prism and the visibility of

stars in daylight ................ 10!

See also Constellations.

Statues carved by means of photog-

raphy *2
Steam engines.

American walking-beam type.*223, gg

An early marine engine............
One hundred years of the marine
engine .........%... .o
Value of exhaust steam.. o
Steam trap, improved..... ceeecees..*376

Steam turbines.
Comparison ol’ “North Dakota” and
‘“‘Delaware’’ 386
Evolution not revolution.
Turbo-electric combination
Steamship chair. John Jacob Asto
novel invention ..................
Steamships and steamboats.
American steamboats prior to the
‘‘Clermont’’ *218-19
Controlling engines from the bridge.391
Development of -the Hudson River

steamboat .................. 216-17
Engineer masters or master engi-

DEETS touvrnecvnnnesennocennnenns
European steamboats prlor to the

‘‘Clermont’’ ..... [ *220-21, 222
Fitch’s inventions ................. 254
Fulton and his life work. *212

Inventor of the steamboat..

Transatlantic speed record.........174
Steel works.

Gary, the largest and most modern

steel plant in existence..*441-43, 450
Stevens, John.

Steam engine inventions..... *219, 222
Stove-pipes, how to connect.........*263
Street cars. See Cars.

Strength of materials.

5.000-ton. testing machine....... *21, 26
Testing reinforced concrete........ 482
Stringed instruments, improved head‘31
Submarine boats.
Early type ............. teeeees..*415
Fulton’s ‘‘Nautilus” ............ *212
Latest torpedo boats of the U. S.
NAVY ceececencencasanannns *289, '296
Periscope, an all-seeing eye....... *297
Twenty miles under the sea....... 122
Subways.
Freight tunnels of Chicago........ 448
See also Hudson tunnels; Pennsyl-
vania Railroad.
Sugar-beet. :
S,Horne-grown seed .ii.ieiiiniinnnnn 254
Annular and total eclipse, 1909....178
Measuring the heat................ 78

Solar eclipses of 1909.
Sun dial. Construction.
Surveying.

Blazing trees mnear corner stones,

*108, 19

Home-made instrument .
Symington, William.

Steamboat inventor
Syrup.

Ccld process of making...........*199

T
Tabouret, home-made ....... eee..*95
Tachometers. See Speedometers and
tachometers.
Tannins Quebracho tree of South
America ........iiiiiiiiiiiie., 411
Taste. Experiments with oranges...*56
Tea. Non-toxic ........covevenne.nn 46
Telegraph. See Telephotography; Tele-
vision; Wireless telegraph.
Telephorne.
Resonator for....... ceeeeeeieee...¥148
Seelng by telephone............... 193
Speaking dynamos and transform-
Teienhoto;zraphy
Novel solution of the problem..... *131
Surveyor’s telephoto .............. *313
Telescopes.
How to make a paper barrel...... *300
Equatorial stand with a slow mn-
tlon screw ....................
Nicol prism and visibility of stars
in daylight ................... *108

Tele-vision.
Partfal solution ...
Seeing by telephone

Testing.

Reinforced concrete—a warning. .
5,000-ton machine

.94
.193
..482

.............. )

Transatlantic speed record
Transmutation of metals.
ism in modern chemistry..
Transportation.
Transatlantic speed record........
Trees.
Blazing trees in surveying....
Truffles. Cultivation in forests
Tub, device for emptying..
Tuberculosis sanatoria.
Collateral value .....
Tunis, electric traction ceeenee
Tunnels. See Hudson tunnel 5
sylvania Railroad; Subways.
Turbines. See Steam turbines.

-

U
Ultramicroscope.
Life of the infinitely small........ 390
United States. Summary of popula-
tion and resources................. 226
United States Navy. See Navy, S.
Uranium. United ~ States resources..390

Utah, moving a mountain in.*273, *281-82

\ 4

Varnishes, water
Vegetable cellar .
Vegetation in Polar regions......... 258

9\ Ventilation.

Ozone generator in the Chlcago Pub-
lic Library .......... .366

Pure air law for Workmen

Venus, phases of............

Viaducts. See Bridges.

Violoncello.

ViPlaying' by compressed air........*280
se.

%or polished pipe...

Saw-filing clamp

W
Warships.

British and German dreadnoughts.366
British dreadnoughts and inflexi-

bles ........ cesvesecnans cecseens 290
Delaware ........cccceieiiinasains 86
Demologos, the first steam warship.*214
British, French, American war-

ships—a comparison,

*253, *261-62, 271

Dreadnought of 1863 .............. *368
Drydocks for ..............

Foreign mnaval construction.
Inflexible’s fighting power..
Scout cruiser tests........ .. 38
Michigan ..... T d
North Dakota, speed trial 352, *353
North - Dakota compared with the
Delaware .......c.cceceeenenecnns 386
Relation of size to speed in ships.331

Sea strength of principal naval
POWErS ceeecececccccccnnn eeeeene 26
Wasps.
Cement work of mud wasps....... *94
‘Watches.
Why do watch springs break?
154, 259, 315, 351, 371, 410
Water. Life of a splash... 4

Water cooling tower.....
‘Water-color paint, washable
‘Water flow.

Measuring a river’s flow...
Water purification
Disinfection ...
Ozonizing water .........
St. Petersburg ozone plant.

See also Filtration.

Waterproofing cloth. Process........ 471
Waterways. Proposed Lakes to the
Gulf deep waterway........... *433-: 36
Watson, Egbert P. Death............
Wave and gravity motor....... ‘147

‘Weather.
How to observe and record.......*412
Weatherboard gage 48
Wellcome tropical
tories

West, The. Reclamation oif
lands .....c.0ieieieieenennn
Winch, portable ...................

Window blinds.
‘Window sleeping .
Wines. Aging with ozone......... .. 440
‘Wireless telegraph. -
Automobile station experiment....*145
Between London and South Africa.411
Communication with balloons..... *374
Greatest station at Washington.... 73
Marine weather reports...........
Wireless telephone. Hydraulic micro-
phone, basis of a new system 436
Wood, Orrin S. Death .
Wood borers. Destruction...........
Wood distillation. Making alcohol
from wood waste.................
Wood screws, removing broken..80, :;:00

Word blindness ...............c.00a.n 86
‘Wrench.
Combined pipe wrench and monkey
wrench ..........c.ciiiiiiiiian. *376
Handy tap wrench ..............
Wright, Orville.
Aeroplane infringement suit........ 138
First American pupils............ 354

Flights at Fort Myer,
3, *88, 99, 111-*112
Record flights of the ‘Wrights in

Germany and America........... 274
X
X-rays. Treatment of diseases of the

eye

Yachts and yachting.
America’s cup and development of
the sailing yacht................ 326
Racing in a gale, Martha’s Vne-
yard to Portland .122

Yeast. New domestic formula. .
=z
Zevnelin, Ferdinand, Count von.
Flight to Berlin......... 154, *237, 242
Proposed Polar expedition....... ..440
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(Concluded from page 496.)

age cable, spaced at equal distances of
485 feet apart. These buckets are held
to the runners by a one-half by two-inch
steel frame, allowing it to swing freely
on an axle between the flanged wheels.
The seating capacity of each bucket is
four.

In the entire distance there are fifty
towers, built of eight by eight timbers,
most of which were cut within a mile
of the road. Over these towers run the
cables. The stationary cable is the
higher one, the haulage cable being two
feet below and carried midway in the
frame that supports the buckets. This
haulage cable is endless, winding about
a huge drum at either terminal. The
towers are not placed an equal distance
apart, but according to the slope and the
contour of the ground. On the longer
stretches they are frequently two hun-
dred feet between, while at the base and
summit they are within a few feet of
one another. Perhaps the best example
of the entire simple working plan may
be found in the large stores of a city,
where package carriers are in use. The
little wire baskets that carry your pur-
chases from the clerk to the wrapper are
in miniature duplicates of these huge,
man-carrying buckets, save where the
former are operated by springs, the lat-
ter are moved by electric power.

The entire distance covered, from base
to summit, is one and one-half miles, and
in traveling this you are raised from
nine thousand feet at Silver Plume to
something greater than twelve thousand
five hundred feet at the summit. This is,
approximately, one foot lift for every two
feet covered. In order to attain the
same elevation, any road in the world—
Pike’s Peak cog road a possible excep-
tion—would have to traverse several
times the distance. The time is thirty
minutes each way.

The motive power is electric, the cur-
rent being transmitted from Georgetown,
four miles distant. Two motors are used,
both of thirty-five horse-power each, and
both located at the upper terminal. One
motor is sufficient to operate the endless
cables on an average haul, but on other
occasions, where the buckets are filled,
both are thrown in.

The entire road is equipped with elec-
tric signals and telephones. 1In its
length are five stations, built about the
towers, each with its watchman. The
slightest accident is promptly telephoned
to the engineer, and the buckets stopped.

The plans were first drawn up late in
1905, and the construction commenced
the year following. It was not until the
summer of 1908, however, that the road
was in full running order. The total
cost was slightly in excess of $70,000.

— e ———

A MACHINE FOR SIMULTANEOUSLY FIR-
ING MANY BLASTS.
(Concluded from page 484.)
by the shaft. When the switch is thrown
to the lower contact, the fuse circuit re-
ceives the whole current from the electric

generator.

All of the fuses are melted instantly
by the heavy rush of current accentuated
by the inductive kick of the coil, thus
producing a simultaneous firing of all
‘the charges of explosives used. In deep-
ening the river at Sault Ste. Marie for
the United States government, the con-
tracting firm used three similar ma-
chines, but larger and more powerful, op-
erated by compressed-air engines. These
machines were perfectly automatic and
unfailing in operation. In all cases the
fuses were arranged in parallel circuit
between the two mains of the dynamos,
the pressure being 12 volts. It is stated
that these devices operated so simply
that it required only the opening of an
air valve to fire three hundred charges
of dynamite at one time.

Oleat Maury.—A preparation for greas-
ing wool, according to a French
patent, is made by the saponification of
mixtures of mineral oils and vegetable
oils by alkaline carbonates.

THIS year bigger and even better than it ever was.
t has been our purpose in publishing this annual
review to give the automobile owner and the prospective

purchaser truly helpful information, and to that end the

number will contain the following articles :

1. The Automobile and the Farmer.
2. How to Overhaul Your Car.

3. The Automobile Fire Engine.

All the latest automobile pumping engines, chemical cars, hook and
ladder trucks, and hose carts are described.

4. The Automobile.and the Road.

The automobile has presented to the road engineer new problems
for solution. He must render his roads impervious to water and
practically proof against the destructive effect ot tires. The United
States Government through the Office of Public Road Inquiry is now
studying this subject. The article written by Mr. Page, Director of
the Office of Public Roads, describes what has been done.

5. Anti ‘“Joy Ride’’ Devices.

This article is a complete description of devices which have been
invented for the purpose of preventing chauffeurs from taking out
their owners’ machines.

6. The Modern Electric Automobile.
7. Making Your Own Repairs.

8. The Cars of 1910.

9. Automobile Identification Chart.

Sometimes you have wondered what make of car was that which
skimmed past your admiring eyes. The 1910 Automobile Number
will enable you to identify any car by its radiator and engine bonnet.
About thirty-five automobiles are thus illustrated for identitication in
a sketchy, artistic way.

. The Inexpensive Car.
Any man with a good salary can now afford to own some kind of

an automobile. How the machines are constructed and what may
be expected of them is lucidly set forth.

11. The Wonderful Rise of the Automobile Industry.
12. Automobile Novelties.

Order from your newsdealer or from

MUNN & COMPANY, Inc., 361 Broadway, New York.

The Scientific American Boy at School

By A. RUSSELL BOND

I12mo. 338 Pages. 314 Illustrations.
Price $2.00 postpaid.

HIS book is a sequel to “The Scientific American
Boy,” many thousand copies of which have been
sold, and has proven very popular with the boys.
I‘he main object of the book is to instruct how to
build various devices and apparatus, particularly for
outdoor use. The construction of the apparatus, which
is fully within the scope of the average boy, is fully
described and the instructions are interwoven in an inter-
esting story, a feature which has assisted in making the
“Scientific American Boy” so popular with the boys.

It takes up the story of “Bill” and several of his
companions at goarding school. They form a mysterious
Egyptian society, whose object is to emulate the resource-
fulness of the ancients. ~Their Chief Astrologer and
Priest of the Sacred Scarabeus is gifted with unusual

powers, but his magic is explained so that others can
copy it. TUnder the directions of the Chief Engineer,
dams, bridges, and canal-locks are constructed. The
Chief Admiral and Naval Constructor builds many types
of boats, some of which are entirely new. The Chief
Craftsman and the Chief Artist also have their parts
in the work done by the Society, over which Pharaoh
and his Grand Vizier have charge. Following is a list of
the chapters:

Chapter T, Initiation; Cha%ter 11, Bu11d1ng a Dam ; Chapter III, The Skiff; Chapter
IV, The Lake House Chap er A Mid night Surprise : Chapter VI, The Modern Order
of ‘Ancient Engmeers. Chapter VII, A “Pedal Paddle-Boat”; Chapter VIII, Surveying.
Chapter IX, Sounding the Lake; Chapter X, Signaling Systems Chapter XI,
Howe Truss Bridge; Chapter XII The Seismograph Chapter XIII The Canal Lock
Chapter XIV, Hunting with a Camera ; Chapter XV. The Gliding Machine; Chapter
XVI, Camping Ideas; Chapter XVII, The Haunted House; Chapter XVIII, Sun Dials
and Clepsydras : (‘hanter XIX, The Fish-Tail Boat: Chapter XX. Kite Photography
Chapter XXI, Water-Kites and Current Sailing: Chapter XXIT, The Wooden (‘anoe,
Chapter XXIII The Bicycle Sled; Chapter XXIV Magic; Chapter XXV, The Sailboat;
Chapter XXVI, Water Sports, and Chapter XXVII, A Geyser Fountain. Index.

MUNN & COMPANY, Inc., 361 Broadway, NEW YORK
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(Concluded from page 496.)
Teetili] énountmg for artificial, E. J. Green-

................ 943,113
Telemeter, O. Eppenstein . . 943,109
Teleobjective, E. Wandersleb ..... . 943,105
Telephone call registering system, J.

) 943,081
Telephone currents, method of and ap
ratus for repeating, P. A. Campbell . 942,885

Telephone dial, illuminated, R. B. Hallock 943,305

Telephone receiver support, W. J. Mogridge 943,033

Telephone transmitter mouthpiece, J. A.
Jamieson

cutt ..
Tempering fu nace, elect: c,
Royle ........ccevviunnn
Test indicator, R. L. Smith
Textile machinery, cloth clamp for,
France ...........c.co00nn
Theodolite, ete., L. H. Cooke...
Thiosalicylic compound and mal
E. Munch

Tin scraps and producing tin compounds, de-
tinning, 0. K. Awingenberger
Tire, P. W. Litchfield
Tire armor, S. S. ChlldS
Tire, automobile, I. B
Tire, automobile, W. ceee
Tire, automobile, C. E. W. ‘Woodwar
Tire, elastic, A.
Tire, pneumatic, A. F. Angellcola
Tire, pneumatic, A. Latimer
Tire protector, C. E. King ...
Tire protector, J. Richardson
Tire supporter, Coate & Saris
Tire, vehicle, T. H. Banks

Tire, vehicle, T. W. Lucke. . 943,430
Tire, wheel, H. L. McDuffee . 3,446
Tires, apparatus for manufactu ng ,

J. K. Williams .......c.civneeiennnnnnn. 43,054
Tires, woven wrapper for, arcet y Marti 943,557
Toaster, H. P. Knoblock 43,5
Tool, electrically heated, G. 3,
Tool holder, A. F. Liden . 943,087

Tool holder, C. B. Wells .... 943,499
Tooth, artificial, J. W. Ivory 943,354
Toy, P. Phillips et al.. 943,456
Toy, B. B. Exline et al 943,528
Toy, J. G. Sinclair .......... 943,575
Toy, basket ball, E. S. 942,944
Toy, mechanical, E. J. 943,096
Toy, sounding, M P. Exline et a 943,529
Track sander, H. Vissering .. . 943,288
Track sander, D. Tauriello . 943,487
Transformer furnace, E. 1

n
=3 T U 942,961
Transmission mechanism, E. Bonnea 942,882

Trestle, folding, E. F. Whitehead.... . 943,328
Triangles, apparatus for solving spher: s

French & Frederick ............cc00u. 943,532
Truck, hand, G. D. Parker .o.. 943,265
Trunks, skirt supporting attachment for

wardrobe, A. M. Moorman 943,154
Truss frames and the like, e-

vice for, J. S. E Freel 943,244
Tube. See Collapsible tube.
Turbine blading, F. Hodgkinson . 943,347
Turbine, elastic fluid, F. Hodgkinson . 943,349
Turbine, elastic .fluid, W. J. A. 943,359
Turbine, elastic fluid, C. Roth 043,465
Turn table, G. A. True....... 943,491
Turpentine hack, N. B. Ston . 943050
Type castmg and composing mac Ww.

. White ... i, 943,612
Type, plates, etc., machine for sawing and

trimming, G. H. Vining .............. 943, 129

g

Typewriter, justifying, W. G. White
Typewriter keyboard, S. W. Rowell.
Typewriter touch key finder, G.
Typewriting machine, T. J. Co
Typewriting machine, H. G.
Typewriting machine, H. 8. McC(‘rmack .
Tyvograph apparatus, C. F. Blacklidge.
Umbrella and the like, A. F‘rledlaender
Universal jcint device, J. Simon
Vacuum cleaner, J. N. Whitehouse........
Vacuum cleanlng apparatus, J. F. Lacock.
Valve, automatic air brake retaining and

release, D. F. Knerr ........cccveueen. 943,602

943 424

Valve, attomatic cut-off, J. Miller . . 943,559
Valve, car sprinkler, E. C. Perry.. .. 5
Valve, check, J. G. Parker....... .. 943,451
Valve, drain, E. S. Stotts ....... .. 943,577
Valve, regulating, S. A. Palmer........... 942972
Valves, push button mechanism for flush,
Jo Frost vuieeeuiiieenenenenneennns 943,630
Vehicle attachment for detaining draft ani-
mals, C. Reiger ..........ccoievvvennnns 943,100
Vehicle wheel, E. J. Selley .. 942,939
Vehicle wheel, A. Graff ....... 943,11
Vehicle wheel H. O. Peck ......... 943, )6‘3 943,564
Vehicles, gasoline tank for motor, R. Hu 942, 907

Velvets and like pile fabrics, machine for
pegging, F. Shaw ............ce0iuun. 043,167
Vending machine, coin controlled, A. Jacobs 943,552

Vending machine coin controlled mechanism,
A, Jacobs ..ttt i i 943,551
Vending machine coin switch, O. Oehring,
943.562, 943,636
Vending machine, stamp, C. W. Timmons, 943,285
Vermin-destroying apparatus, L. Kreft..... 943,256
Vibrator, A. J. Stecker ..............c.... 943,620
Vote registering machine,

Boggiano ........i..iiiiiiiiiiiiaenn.s 943,378
Veting machine, E. E. Wolf... .. 942,991
Voting machine, A. McKenzie............. 943,041
Voting machine lock-out, L. T. Harkness. 943,017
Vulcanizing mold, J. K. Willliams......... 943,055

Waffle machine, cone, A. G. & M. &Alr‘lldalaft 943,293

Waffle packing case, cone, A. G. nd-

alaft . e i 943,292
Wagon bolster, log, J. T. Warren......... 943,495
Washing, fruit canning, and cooking ma- .

chine, combined, M. W. Miracle........ 943,152
Washing machine, G. A. Carlson... .. 943,177
Washing machine, E. C. Waring.. .. 943,581
Watch guard, S. RoOSOfSKY .......ccovunnn 943,271
Water curb box lid. J. J. Heimbuecher.... 943, 407
Water electrolytically, purifying, H.

Hartman .........ccoceeveenroncnncanes 943,188
Water motor, W. J. White ............... 943,501

Water purifying apparatus, electrolytic, H.

B. Artman ..o......veeiennneenannnns
Water tube boiler, E. W. Clark ..
Wave breaker, J. A. Rosvold, reissue......
Weed eradicating means, B. & J. Al

Beott it i it e i e 943,475
Weighing apparatus, automatic, A. Sonan-

[ T T T 942,942
W'e;ghlng machine, automatic, P. Bdtbauer 943,012
Welding apparatus, electric chain link, C.

g ........................... .. 943,190
Weldlng compound, M. U. %choop .......... 943,164
Wheel rim, emergency, W. & R. L.

Jenkins 942,909
Wheel rim, vehicle, P. W. Litchfield...... 943,029
Whip and robe lock, combination, W. York 943,107
Windmill power, system of utilization of,

H. BUSDY tivtetitnerninranennnnnns 9
Window bead fastener, C. Cassleman.
Window fastener, N. Dion
Window glasses, safeguard for, E. B. Bave 942 955
Window kltchen, A. Soper 942,979
Window spring, J. Hagerty ......
Window, swinging, C. Cassleman.
Wire, barbed, V. Hoxie

Wire chain making machine, M. Fessler... 943,110
Wire package, H. W. Struss ............. 943,202
Wire stng)le forming and setting machine,
W. C. Osterholm  .......ovvvnnunnnn... 943,045
‘Wood, etc., machine for dressing and finish-
ing, J. W. Schleicher .......... 943,046, 943,102
4.

Woodworking machine, E. P. Shank....... 9
Work box and stand, S. Pecoy ..

Wrench, C. E. Townsend...... ..
Wrench, S. A. Holman .......ce00vevunees

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
given. Address Munn & Co., Inc., 361 Broadway,
New York.

Canadian patents may now be obtained by the In-
venitors for any of the inventions named in the fore-
going 1list. For terms and further particulars
address Munn & Co., Inc.,, 361 Broadway, New
York.

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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Free iiré: Catalogue

CONTA[NS list of 3,000 magazines,

newspapers and Club offers. It is the
handsomest and most complete magazine
guide ever published. Printed throughout
in two colors. It is crowded with profitable-
to-you suggestions. You cannot afford to be
without it. The name HANSON is the
accepted stamp of reliability and promptness

in the magazine field. This Catalogue for
1910—FREE for the asking—will

Save You
Magazine Money

We have the largest Magazine Agency
in the world. and we are known every-
where. Your address on a postal secures

this valuable book FREE. Send us your

name and address to-day—We will do
the rest.

J. M. Hanson’s Magazine Agency
240 Hanson Block, Lexington, Ky.

[ SR e R S R e |
i . |A FLOOD OF LIGHT}
FROM KEROSENE (Coal Qil
#4 Burning common kerosene the ALADDIN

MANTLE LAMP generates gas that gives a light
more brilliant than city gas, gasoline or elec.
tncxty. Simple, odorless. clean, safeand durae
ble; is revolutionizing lighting everywhere,

Biggest Money Maker for Agents
Needed in every home Every lamp guaranteed.
Sells itself, Ask our nearest office how you can
get a lamp free or apply for agency proposition~

THE MANTLE LAMP CO. of America, Desk 42
Chicago, Portland, Or¢., Waterbury, Conu.,
Wmmpeg,Mnulreal Can.

MEN WANTED

2254 men 42 profit
average $7— per day

Selling ““ WEAR-EVER” Aluminum
Specialties during July and Augast, 1909
ITalt of these men had no previous experience
Work made pleas'\nt by our 175 page Instruc-
tion Book. No door4o-door canvassing. Let
us show you what others have done, Address

The Aluminum Cooking Uteasil Co., Desk 25, Plttsburs. Pa.
®pportunity knocks, but don’t ex pect the door to be kicked in,

BRISTOL’S
PATENT STEEL BELT LACING

The Perfect Fastener for all
kinds of

FINISHED JOINT
Waterbury, Conn.

READY TO APPLY

® Does Your Granite leh
or Hot Water Bag Leak ?

ENDETS

They mend alllp_aks inallutensils—tin {

brass,copper,graniteware, hot water bags
ete. Nosolder, cementor rivet, Anyone
canuse them; fitany anrrace twomi Iinn |

10c, Complete
gelhwlnted.
Amsterdam, N. ¥,

- 3% ABackus
p Water Motor

For Polishing, Grinding,
and Power

inuse. Send for sa k
811; assorted sizes, 25¢ o mnmﬂlz
ollette Mig. Co., Bux (1]

: ) Can be screwed on any faucet
BACKUS WATER MOTOR CO., Newark, N. J.

CRUDE ASBESTOS

DIRECT FROM MINES
prerared | R. H. MARTIN,
ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING
for Manufacturers use 220 B'way, New York.

There are 11

This means that in these 112 parts there is not a
varrlnahon to exceed one-half the thickness of
a hair.

In the assembling of the motors and other essen-
tially accurate parts, the use of files or even
emery cloth is not permitted. It is not required.

This is because Cadillac cars are standardized in
every detail.

Every part fits exactly in its place. Every part works
in perfect harmony with every other part.

It is_this thorough standardization that gives the
Cadillac that smooth, velvety, noiseless action.

It is this thorough standardization that almost elimi-
nates friction.

It is this thorough standardization that enables the
adillac motor to develop more power than
any motor of its size ever built.

Furnished as Touring Car, Demi-Tonneau, or Gentleman's Roadster.

Detroit, Mich.

Licensed under Selden Patent

Cadillac Motor Car Company,

Member Association Licensed Automobile Manufacturers

2 parts of the

which are accurate to the
one-thousandth of an inch

It is this thorough standardization which enables a
greater proportion of the motor’s power to be
delivered to the ground than in any other car
the world has ever produced.

‘It is this thorough standardization which eliminates
the twisting, grinding, racking wear characteristic
of the car with ill.fitting parts and connections.

It is this thorough standardization which has caused
e Cadillac to be universally recognized as the
most durable and longest lived car ever made.

It is this thorough standardization which has elimi-
na ed the causes of many of the most vexa-
tious ““ automobile troubles.”

It is this_thorough standardization that is back of
the Cadillac reputation for being the most
economical motor car to operate and maintain.

And lastly, there is no motor car, at any price, so
thoroughly standardized as is the Cadillac.

Four cylinder; 30 horse power;
three speed sliding gear trans-

S $1600 G

Including the following
equipment : — Mag-
neto, four unit coil
with dry cells, one
pair gas lamps and
generator, one pair
side oil lamps, one
tail lamp, horn, set
of tools, pump and
tire repair kit, robe
rail, tire irons.

A

ELECTRICIAN AND MECHANI

cal drawing, etc. Three months’ trial, twenty cents. $1.00 a year.

ticles ou ail branches of electricity and mechanics.
and working drawings for making steam and gasoline engines, dynamos and motors, furniture, wiring instruction, wireless telegraphy, mechauni-
Catalogue of electrical and mechanical books free.

SAMPSON PUBLISHING COMIPANY,

finely illustrated monthly magazine publishing practlcal educational ar-
Complete directions

1151 Beacon Bullding, Boston, Mase.

HUNTING,

we'll gend you copy (reg. pri
of Camp Life (reg. D"cﬁ] e,

. National Sportsman Mon!h}.y Magazine (160 p”f“ nutﬂour gport and life pictures) just fills
‘the longing in hearts for the Glorious Open—fiel

FISHING, CAMPING |

d,
ce 15¢.), also copy of
) Total value 6. ALL TO
IONAL SPORTSMAN,

wood, etream. For 10¢. (stamps or coin)

Newton Newkirk's Famous Funny Tales
YOU FOR 10c¢,

605 Federal Street, Boston, Mass.

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIESY
SAMPLES anoINFORMATION on APPLICATION.

Established
NICKEL

Electro-Plating
Avparates ang Matens)
THE
Hanson & VanWinkle
Co.,
Newarii. N. J.

28 & 30 8. Canal St.
Chicaeo.

Curtiss Motorcycles

WORLD’'S RECORD MOTORCYCLES
Low truss frame.
Roller bearing engine.
Light weight, great
power.
Write fnr catal and
booklet **Achi levu?lsmh

THE HE.RRIN(}CURTISS CO..

Hammondsport, N. Y.

For Everybody

wishing to bore a hole in steel iron
orw ;xnl We make drills in

ie only 4 pounds, and will -1r|]|
el up 1o 3-16 inch.  Great for

< 8 manual training schools. We also
u z C make electric driven grinders. Let
us send one on 10 days’ trid. Send for catalogue.

THE CINCINNATI ELECTRIC TOOL CO.
650 and 652 Evans Street, Cincinnati, Ohio, U. B. A.

Pipe Cutting and Threading Machine
For Either lland or PPower

This machine is the regular hand machine supplied
with & power base, pinion, countershaft, etc., and
csn be worked as an ordinary power
machine or taken from its base for
use 38 a hand macnine. Pipe }{ in.
to 15 in. diameter handled easily in
small room. IDlustrated catalogue—
price list free on application.

THE CURTIS & CURTIS CO.
& Garden St., Bridgeport, Conn,

“POROX”

Storage Batteries

The best for ignition and light.
No loss of current. Absolutely
reliable. Transparent jars are used
forall batteries. 6 voi 60 ampere
hour battery. Price %:27.00.

Send for catalogue

ALBERT MULLER
145 West 49th Street, New York

Palmer Motors and Launches

Two and Four Cyele, One, Two and Four
Cylinder. ‘-tauormry and Marine. One to
Twenty H. P. Catalogue FREE.

PALMER BROS., Cos Cob, Conn.
New York: 20 E. 20th St. Philadel 1
i 85 Union St. Providence, K

30(\ Fi rut Ave, So.
Vancouver, B, C.:
+» 1600 Powell St.

A Cheap Water Power
As a reliable and economical wat
public institutions, farmers, owner; ::;

and country humcu‘ the

Niagara Hydraulic Ram

has no equal, Better than a gasoline
engine or windmill, Send for bookletaa
and estimate. We furnish Caldwell
Tanks and Towers.

NIAGARA HYDRAULIC ENGINE CO.,
140Nassan St, N. Y,

I}mwer for
factories Wi

Faetory, Cheutor, Pa,

V8u USE GRINDSTONES

If so we can supply you. All sizes
mounted and unmounted, always
g=kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. Send for catalogue “1."

The CLEVELAND STONE CO.
6th Floor, Hickox Bldg., Cleveland, O.

The Scientific Explanation of Ylagnetism. Tbe
Sun’s Orbit Around Sirius. How to Forecast Weather
in Advance of Seasons Heat or Repulsion, The Force
of Gravitation. By D. A. N. Grover. Send to Acoma
Publishing Company, Kansas City, Mo. Ten cents each.

4_ HP STATIONARY el

o GASOLINE ENGINE ‘0
zl
For Farmwnrk lmgatmn, Pumping,
Electric [.sghtmg or Factory use.

Perfoctly governed, Write for full descnplinn of

Qo
Uomplete §160

full power, guaran= . Stationary
1th]- JS’.;ET"’;'L"”“" 3 4 &'10 P. Engines

GRAY MOTO! 121 Lelb St. Detroit, Mich.

OCKET STEEL TAPES

¥ in. wide. Nickel plated
cases with rounded edges.
Spring wind with center stop.
Graduated in inches and 16tbs,

86 in. . . . each $0.60
60 ¢ . ... B
I

96 ¢ .
Send for 232 page catalog No. 18-B.
THE L. 8. STARRETT CO., Athol, Mass.,, U. 8. A

BABBITT METALS.—SIX IMPORTANT
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123
Price 10 cents, For sale by Munn & Co., Inc., and all
newsdealers. Send for catalogue.

PATENTS

in Manufacturing and Business

EDWIN J. PRINDLE

W hat is Patentable.

W hat Protection a Patent Affords.

Rules Governing Infringements and
Contests.

Patent Relations between Employers
and Employees.

Tells you how to do wisely and well the
things often done wrong before you think of
going to the Patent Attorney or Patent Office.

12mo. ; 132 pages; cloth binding

$2.00 Postpaid

THE ENGINEERING MAGAZINE
142 Nassau Street, New York

&\ Write ten words with
this pen and you are
converted for life.

FALCON
ALUMINOID PEN

Ideal for the professional man; full of
power, ease and adaptability ; it serves you
instead of making ycu its slave.

Made of an aluminum alloy, it cannot cor-
LOd% or rust. It hangs well and suits vour

an

Send a 2c. stamp for Samples
A. L. SALOMON & CO.
343 Broadway, New York City

Sold by Stationers

DURYEA BUGGYAUT

The practical auto.

See it on the streets at the
N.Y. and Phila. shows.

Send for catalog.

\

2

DURYEA.

C. s.

Pa.

Reading,

THE REASON WHY THE

KREMENTZ

Rolled Plate
Collar duttons
Outwear all 4§
Others

THIS DIAGRAM ILLUSTRATES THIS ILLUSTRATES QUANTITY |
QUANTITY OF GOLD I

IMITATION BUTTONS KREMENTZ BUTTON

At all dealers, Gold and rolled plate. Insist on the
Krementz. If damaged in any way a new one free.
Story of Collar Button showing shapes and sizes free.
I dealer will not supply, we will.

Krementz & Co., 77 Chestnut St., Newark, N.J.

WORDY HORN BLOWER
Only $2.00

Honk Fits Any Horn-Tube On Any Car
N Every automobile owner needs one.
Wlth Increases honk 300 per cent. Throw
away the rubber bulb and

Your geta “Wordy.”” No trouble
to put on car, Prac-

Foot 1t’llcally indestructi-

e,

We Guarantee
e It for 5 Years

At Auto-supply Dealers or sent prepaid
for Two Dollars.  Satisfaction gnaranteed
or money refunded. Catalog free. Write today.

WORDINGHAM AUTO SUPPLY CO.
Dept. G 803 Grand Avenue, Milwaukee, Wis.

UBR 'CA]’ SIND
IANYIH IN és""’“

1S-21 §. CLINTO

CHBESLY&CO &'HE.%?:US&

Please mention the SCIENTIFIC AMERICAN when writing to advertisers





