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Two Horizontal Compound Air Pumps in the Machinery Hall
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PUMPING MACKINERY AT THE S8T. LOVIS FAIR.—([S¢e page 136.]
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JAPANESE DARING ON LAND AND CAUTION ON THE
SEA.

During the past few months of the struggle in the
Far East, there has been a marked difference in the
spirit with which the land and sea operations have
been carried on by the Japanese. On land they
have consisted of a succession of fiery onslaughts
and almost reckless sacrifices of men, which is in mark-
ed contrast to the extreme caution with which Admiral
Togo has handled of late the vessels of his fleet—
a caution which is very different from the reckless-
ness with which he sent his ships in under the very
guns of Port Arthur in the earlier stages of the
war. From the first, the operations of the Japanese
army have been distinguished by the daring with
which officers and men have made operative the
masterful strategy of Gen. Kuroki—a combination of
skill and courage that has resulted in an unbroken
chain of successes for the Japanese arms. The difference
just now between army and naval methods is to be
attributed to a change in the conduct of naval opera-
tions that dates from the day on which the Japanese
lost one of their finest battleships, the ‘“Hatsuse.” As
we pointed out at the time, the sinking of this vessel
by contact with a mine reduced the battleship strength
of the Japanese fleet by fully twenty per cent; and
this irreparable loss seemed to have brought home
most forcibly to Admiral Togo the truth already well
known to him, no doubt, that while losses to the army
could be made good, and the gaps filled up by willing
and brave recruits, losses in the battle line of the
Japanese navy were absolutely irreparable so long as
the war lasted.

For the wide field of operations, and the extremely
difficult character of the work to be accomplished, the
navy of Japan was pitifully small. Not only was it
necessary to contain the crippled but still powerful
fleet of Russia within Port Arthur, but the swift and
powerful cruisers at Vladivostock had to be watched,
and adequate convoy provided for the troops and
supply ships by which the great armies of Japan in
Manchuria were to be supplied with recruits, ammuni-
tion, and food-stuffs. These duties would task the re-
sources of a fleet much larger than that of Japan; and
when back of this there loomed the possibility of a
second Russian fleet, embodying five of the newest and
most approved pattern of battleships, arriving in
eastern waters, for co-operation with the Port Arthur
squadron, the task might well have daunted a greater
maritime nation than Japan. Not only must Admiral
Togo sink or destroy the eastern fleet of Russia; but
he must do so, if possible, without the loss of a single
battleship or armored cruiser; for should the Japanese
admiral have to face the freshly-arrived Baltic fleet
with two or three of his battleships sunk and the rest
of his fleet heavily crippled, the command of the sea,
as far as human foresight could forecast events, would
pass to Russia, and the capitulation of the Japanese
armies in Manchuria, cut off from their base of sup-
plies, would be but a matter of time. It is considera-
tions such as these, no doubt, that have caused the
Japanese admiral to conduct his operations at longer
ranges than he did in the earlier stages of the war.
He has been content to hold the Port Arthur fleet of
Russia securely within the harbor. Even when sorties
have been made, it has seemed as though he preferred
to fight long-range engagements rather than place him-
self within reach of the submerged torpedo tube or
the ram of Russian battleships. Admiral Togo has a
double task to perform. He must not only sink the
enemy’s ships, but he must do so and come out of the
fight with his own vessels afloat and, as far as may be,
intact. Should he steam into close quarters and suc-
ceed in sinking the six battleships of Russia at the
cost of the loss of three of his own, the ultimate
failure of Japanese arms on land and sea would be
rendered all but certain by that victory; for with but
two battleships afloat, the command of the sea would
pass immediately to the powerful Baltic fleet upon its
arrival in the Far East. Admiral Togo does not forget
that this reserve fleet will include, as we have said,

) activity.
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five of the most effective battleships ever built for a
naval power.

The question is frequentiy being asked as to why
the Japanese, with their evident superiority in seaman-
ship and gunnery, do not close in and finish the Rus-
sian fleet at the first opportunity.- The answer is to
be found in the considerations which we have dis-
cussed above. The destruction of the Russian fleet, if
Japanese strategy and tactics can have their way, will
be accomplished either by long-range gun fire, or by
torpedo-boat destroyer attack. Exact details of (he re-
sults of the recent sortie of the Russian fleet from Port
Arthur are not available at the time we go to press; but
it is likely that in spite of the general engagement
which is reported to have occurred, few, if any, of the
Russian ships have been sunk, and what damage they
sustained has been entirely from Jap:snese gun fire. It
is the same necessity of fighting with a view to as
little disablement to his fleet as possible, that has
caused Admiral Togo to leave the Vladivostock squad-
ron to an unmolested raiding of the high seas. It
would be futile and disastrous to send his protected
cruisers against the armored ships from Vladivostock,
and Togo can ill spare any of his own armored cruisers
from the important work of containing the Russian
fleet within Port Arthur and destroying it, should it
come out.

RADIO-ACTIVITY INDUCED BY THE EMANATIONS OF
INCANDESCENT METAL WIRES,

In a paper recently read before the French Academy
of Sciences, Mr. T. Tommasina records some recent
experiments made by himself on monopolar electric
dispersion, produced by a metal wire heated to red-
ness by the electric current and placed either in
parallel with the vertical disk of an electroscope or be-
tween two plates of a condenser, one terminal of which
is connected with the ground and the other with the
electroscope.

The discharging effect, according to Tommasina, is
not necessarily unilateral, as had hitherto been sup-
posed. On the contrary, even with the lowest active
temperatures any metal is found to act on both
electricities, though there is a considerable difference
between the two effects. This difference depends on
the sign of the charge, increasing as the current con-
tinues to pass in the case of metals and producing a
more rapid decay of negative charges, as for instance
iron and copper. On the other hand, this difference
is found to decrease with metals for which the max-
imum activity has an opposite sign, as for instance
silver and zinc.

A zinc-plated iron wire, after producing for some
time a more rapid decay of positive charges, will
gradually show smaller differences, until both effects
become equal, when a difference in the opposite direc-
tion begins to manifest itself, the decay becoming
finally the same as that of pure iron, as the zinc has
entirely disappeared.

The difference between the two decays as character-
istic of the various metals will gradually decrease for
augmenting current intensities. In fact, with a very
strong incandescence or a partial melting of the wire,
the two decays will become practically equivalent,
while the radio-activity assumes the maximum value.
If the wire be cut the explosive discharge passing at
the rupture will result in the same decay, no matter
whether the electroscope be charged positively or neg-
atively, and regardless of the nature of the metal wire.
Hence it is inferred that these results are not due to
ultra-violet rays, which, as is well known, produce im-
mediately only the discharge of polished negatively
electrified metals.

The radio-activity of any metal wires heated to red-
ness by the electric current will decrease according to
an asymptotical curve. It is merely necessary to rub
the wire slightly between two fingers, or else to leave
it to itself for some time, to restore its maximum
In the case of platinum, the maximum decay
of which is observed with negative charges, a similar
fall of the radio-activity is observed, while only the
positive decay seems to show a decrease with time.

If the radio-activity of the wire has become very
small, the wire is found to remain radio-active for a
long time when the circuit is broken. This phenom-
enon is made to disappear nearly completely by rub-
bing the wire, or else spontaneously after an interval
varying according to the nature of the wire and the
duration and intensity of the current used. If the wire
be surrounded by a jacket of glass or aluminium (the
latter being grounded) the gover will assume a radio-
activity of its own.

These phenomena must necessarily be due to a
radio-activity induced by the emanation of the in-
candescent wires. Tommasina has made further in-
vestigation in this direction, in the course of which
he has stated the presence and studied the action of
the typical alpha, beta, and gamma radiations.

The alpha radiation is arrested by any, even the
thinnest, screen while seeming to diffuse in the open
air with a very marked tendency to following the
electric flux, and always bearing a positive charge.
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The beta radiation will traverse very thin paper and
aluminium screens, which absorb a large portion of it,
and become negatively electrified.

The “pyro-rays” will produce a strong ionization
of the air, resulting always in the same discharge, in-
dependently of the charge of the electroscope. Al-
though capable of penetrating an hermetically closed
pasteboard box, they will undergo a strong damping
effect. On barium-platinum-cyanide screens they will
induce a fluorescence, though of very low intensity.
The gamma rays are given off in greatest amounts

- from incandescent platinum wires and from explosive

discharges between any metal wires.

DEDUCTIONS FROM THE BALTIMORE FIRE.

In adjusting the losses made by the great Baltimore
fire, the various insurance companies interested were
enabled to analyze the eificiency of material used in
the so-called fireproof buildings and the manner ia
which they were constructed. The disaster afforded
the best opportunity which has yet been given to
study the effect of a conflagration upon modern struc-
tures intended to resist the action of heat, and experts
were employed who have made a ‘very exhaustive in-
vestigation covering a period of several months. This
investigation was in connection with the appraisal
oi"damages, and, as a result, statistics are available
which show percentages of loss that may be con-
sidered approximately accurate. In previous articles
a description of the principal office buildings which
were in the burned area has been given, and in arti-
cles published immediately after the- conflagration
statements were made to the effect that brick and
terra cotta were far better for resisting heat than any
kind of natural stone. These conclusions are borne
out in the several reports of the experts referred to.

For the purpose of comparing the percentage of
loss on different materials, three of the larger office
huildings have been selected from the eight strue-
tures which were reported on—the Continental, the
Equitable building, and the Maryland building. The
Continental was considered the best constructed of
the series, comprising sixteen stories and a basement.
It was somewhat isolated from the others, and, owing
to its height was more exposed to the action of the
fire. The Equitable was but ten stories high and pro-
tected on two sides, including the direction from
which the fire approached, by other structures. The
Maryland, which was ten stories high, had practically
no protection on one side and on the rear from the
flames. The three buildings contained every kind of
supposed fireproof material utilized in Baltimore, and
in estimating the percentages of damage the experts
calculated upon the value of the different substances
as they were left in the burned structures, allowing
for all which could be utilized in making repairs. The
following table shows comparative percentages of loss:

Equitable Continental Maryland

Masonry ......... 51 49 58
Granite .......... 61 58 total (cut stone)
External marble.. 64 — —_
Steel ............. 43 9 6
Ornamental iron .. 62 7 21
Fireproofing ...... 94 54 76
Internal marble .. 90 94 total
Terra cotta ...... 69 73 76

In the above calculations the examiners considered
all brickwork in the Equitable Building under the head
of' masonry. With the steelwork was included the
cast-iron columns and other portions of the frame
which are noted hereafter. The ironwork in all the
buildings classed under the head of ornamental, refers
to staircases, railings, etc. In the Continental Build-
ing, the brickwork is also classified under the head ot
masonry, while the marble was exclusively for interior
decoration. The cut stone referred to in the Maryland
Building was also for exterior use, while all of the
marble work was utilized for interior finish.

In planning the Continental Building, the first three
stories were veneered with granite and reinforced with
brick. Above, they were of ordinary and pressed brick
with terra-cotta trimmings, the pressed brick being
anchored to the common brick with strips of galvanized
iron. All of the steel was covered with fireproofing
throughout, except a portion of the roof girders. The
marble was used principally in wainscoting and in the
halls, corridors and.on the floors. The marble work
cost $108,000, which will give an idea of the great loss
which was sustained in this material alone. The gal-
vanized-iron strips between the brickwork gave way,
allowing much of the brickwork to fall out. Had it
been set more firmly and reinforced with brick the
terra cotta would have sustained less loss. The
experts considered that the partitions and wall tiling
in the building were too light for the purpose and
poorly constructed, which accounted for their total
loss. They attributed the small percentage of damage
to the steelwork to the fireproof covering. The offices
in this building were equipped with vaults built into
the walls. In quite a number, the contents of the
vaults were destroyed, and it was decided that nearly
all of the doors must be replaced.
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The Equitable Building was of the “cage” formation,
the columns being of cast-iron bolted together with
cast-iron lugs to receive the girders, which were of
20-inch steel. The beams used in the framework were
of light 9-inch steel bolted to the girders at right
angles with spaces of about 8 feet apart. The frame-
work formed a structure by itself independent of the
walls, while the walls of the outside area and rear
were also independent, resting on their own founda-
tions. The three lower stories of the building were
faced with granite, pressed brick being uged above the
third story with terra-cotta trimmings angd granite
sills. The rear and area walls were faced with the
enameled brick with granite sills. The cornices were
also terra cotta and covered with a marble coping.
The four arches were of 6-inch hollow tile and the par-
titions were made of what is known as limeotile, as
well as the ceiling under the roof. The experts are of
the opinion that the percentage of masonry loss was
caused largely by the facing of glazed brick used in
the area and light shaft. The damage to the granite
was partly due to the construction of a number of bay
windows of wood on the lower portion of the exterior.
All of the so-called fireproof material was a total loss
where reached by the heat. Office vaults were also set
into the walls of this building. The total damage to
these is estimated at 73 per cent, many of them being
wrecked because the floors were too weak to support
their weight after the building had been fire-swept,
and they fell through to the cellar, causing consider-
able damage to the structural steel.

The Equitable Building was one of the first sup-
posed fireproof structures to be erected in Baltimore,
and the Calvert, which adjoined it, among the last.
The steel framework of the latter building was faced
on the outside with common brick, and it is due to
this fact that the percentage of damage to the steel
erection was but 1 1-3 per cent. The loss on orna-
mental ironwork was 37 per cent, common brick 5%
per cent, enameled brick 7 per cent, and terra cotta 74
per cent. Here, as in the Equitable Building, the par-
titions were a total loss. The damage to the terra
cotta was largely due to the manner in which it was
set, according to the appraisers.

As a result cf the examination of the Equitable
Building, the conclusion was reached that the total
loss upon it would have been but 50 per cent had more
care been taken in its construction. The principal
criticisms were that the floor beams were too light
and spaced too far apart considering the weight they
had to sustain. The fireproofing was not properly ce-
mented. In the case of the Continental Building much
ot the loss is also attributed to faulty construction of
the same character. The reports relative to the Conti-
nental and Equitable buildings are cited because the
statements they contain apply to nearly all of the
other structures which were appraised. In determin-
ing the heat-resisting qualities of the various materials,
the experts placed brick first, then terra cotta, with
porous tile third. The material known as limeotile
was a total loss. Granite and marble were most seri-
ously affected by the contact with heat, while struc-
tural steel, where properly fireproofed, demonstrated
its thorough- efficiency.

The examiners claim that much damage had been
caused in many instances by the work of the gas fitter,
the plumber, and the electrician. In nearly every
building fireproof material had been removed to place
wires and pipes and had been repiaced so loosely that
openings were left where the structural metal was
exposed. With the temperature ranging from 1,900 to
2,600 deg. every part of the exposed metal was af-
fected, while many instances were found where the
heat had apparently separated the covering from the
iron and steel by causing the metal to expand where it
reached its surface. A number of the buildings had
been erected by dividing the contracts among several
builders in order to save time. For example, one com-
pany would complete the stone and brick work, an-
other the woodwork, and another the electrical work
and plumbing. Consequently after the framework had
been finished and fireproofed it was often damaged by
the carelessness of employees of other contractors who
removed portions which had been done without re-
placing it properly.

It is only reasonable to suppose that the Baltimore
office structures contained as good material and were
built with as much care as the average buildings in-
tended for the same purpose in other cities. Conse-
quently the criticism which applies to them will apply
to many of those in the metropolis and elsewhere, and
in case of being fireswept under similar conditions
the percentage of loss would probably average as
much. Therefore it is interesting to note the total
loss percentage on the ‘“fireproof” group, estimated on
their value just prior to the fire and as the appraisers
found each. The percentages follow: Continental,
65; Equitable, 74; Merchants’ Bank, 54; Calvert, 58;
Union Trust, 61; Herald, 59; Maryland Trust, 60.

It will be noted that "in every instance over 50 per
cent of the original value was destroyed, the average
loss per cent for the entire number being 61 4-7. The
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Equitable, which sustained the greatest damage, was,
as already stated, framed partly of cast iron, which
accounts for a large part of the percentage. The Con-
tinental suffered by reason of its location as well as
light construction. The Merchants’ Bank, which has
the smallest percentage, was one of the lowest struc-
tures, had buildings directly adjoining it in the direc-
tion from which the fire came, and had very thick exte-
rior walls, faced entirely with granite, but which was
heavily reinforced with brick.

ELECTRICITY IN AGRICULTURE.

At a recent meeting of the Belgian Society of Engi-
neers and Manufacturers, E. Guarini delivered
a lecture upon the present state of the agricultural
applications of electricity. After recalling the fact
that certain applications of this kind are now old, he
said that it was a pleasure to note that a return was
now in progress, a return proved by the number of
installations that have recently been made in differ-
ent countries. This is due to the increasing needs
of our civilization and to the incontrovertible
fact that savings and other advantages have been
realized in the industries into which electricity has
entered. What will most contribute toward a still
further extension of the applications of electricity
will be the creation of great central stations for the
cheap distribution of energy to farms. Countries
which have extensive deposits of coal are well
situated for the distribution of electricity and have
no reason to envy countries such as Sweden and
Italy that are rich in water power. After asserting
that the energy of coal mines really costs half as
much when it is transmitted electrically, the lecturer
set forth the great advantage that would result to
central stations that should find a sufficient daily de-
mand for agricultural applications. Electricity may,
cn the other hand, be produced upon the farm itself for
a single exploitation or for a group. For this purpose,
steam engines, gas, gasoline, wind, or sun motors may
be employed, according to circumstances.

The current best adapted for the farm is the con-
tinuous one, because it permits of certain applications
for which the alternating current is not adapted.
‘When the current is produced at a great distance, the
best thing to do is to transmit it in a high tension
alternating form and convert it into a low tension con-
tinuous current on the farm itself.

The applications to the farm, in order to permit of a
greater efficiency being attained by the central station
and a larger revenue being obtained from the capital
invested in it, should be numerous.

For tilling, the plow is placed by preference on the
two opposite sides of the field and is drawn first in one
direction and then in the other. The motors for the
machines are by preference portable, so that they can
be placed alongside of the one to be actuated, such for
example as a thresher, straw cutter, carrot or beet
chopper, pump, mill, shearing machine, churn, skim-
mer, separator, etc. Dr. Oldenbourg has found that
electric churning permits of effecting a saving of 70
centimes (14 cents) per quintal (220 pounds) in com-
parison with the cost of the work done by hand.

Purification of water by electrolysis with an iron
positive (the organic matters being precipitated by
oxide of iron) ; bleaching of oils and fats by electrolysis
after the addition of salt water; purification of
saccharine juices by electrolysis, more or less com-
plicated, or by ozonization, are a few of the chemical
applications.

Luminous applications are electric lighting of the
farm and electric lighting of the fields for night work.

Among the calorific applications may be mentioned
the De Mare hot-air fan; electric culinary apparatus
and incubators; carbonization of peat by electricity in
order to convert it into a full equivalent to 50 per
cent of coal, in 10 or 20 minutes instead of several
hours; the Herrgott electric coverings and clothing
representing the most economical electric heating.

Thirty thousandths of an ampere at 500 volts
would kill a man. Insects may be killed in the
ground or upon trees by electrifying the surroundings
if the current that passes through the insect is suffi-
cient. By this process it is possible to sterilize water
and milk. M. Guarini stated that in collaboration
with Dr. Samarini, he had succeeded, after numerous
experiments, in practically sterilizing milk, and ex-
plained why the experiments made in the same direc-
tion by his predecessors had failed.

The telegraphic connection of farms with oneanother
and the market is rendered possible. The district of
Oceana embraces villages that are connected with the
market of Hart by a telephone line 40 miles in length.
The telephone and wireless telegraphy present many
advantages for the country. Wireless telegraphy is
already employed for the simultaneous firing of can-
nons for breaking up hail storms and also for produc-
ing artificial clouds.

It is important for the farmer to consult meteoro-
logical apparatus in order that he may know how to
conduct his agricultural operations. The Luncotta
pluviometer informs him as to the frequency, im-

‘form for presentation to a possible donor?
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portance and nature of rains, and the various electro-
graphs allow him to keep himself posted as to the
movement, approach, and extent of storms, and to
take precautions in consequence.
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A PLEA FOR THE ENDOWMENT OF ASTRONOMICAL
RESEARCH,

In April, 1903, Prof. Edward C. Pickering, of Har-
vard University, published a pamphlet showing how a
large sum of money could be expended each year for
extending astronomical research. It was stated that
much better results could be obtained by co-operation
and in general by improving the present quality and
quantity of work done. It was further proposed that
the fund should be administered by a committee of
astronomers and that Harvard should act as a trustee
of the fund. At the same time a circular of inquiry
was sent to the members of the various astronomical
and scientific societies. It 1is believed that few
astronomers widely interested in the progress of
science, whose opinion would be of much value were
thus omitted. Five questions bearing on the subject
were contained in the circular. In a second pamphlet,
published last month and intended to supplement the
first, Dr. Pickering gives a resumé of the first publi-
cation and comments on the replies to the five ques-
tions contained in the circular. He does not discuss
the replies to the first three as it is believed that the
writers would prefer a postponement of such action,
until the establishment of a fund would enable a part
at least of the proposed work to be undertaken. These
questions are: How do you think money could be
spent most advantageously on astronomy at the pres-
ent time? Can you recommend any definite plan, in
In what
way could money be most usefully expended at your
Observatory or under your direction? Few definite
answers to the second were given, but, doubtless, if
a large sum of money were already available many
plans would have been presented.

But few answers were given to the request for the
names of possible donors. Few improvements or criti-
cisms of the plan were suggested by foreign astrono-
mers, in answer to the fifth question, a request for
such suggestions. One or two advised that the com-
mittee should be international, but probably the gen-
eral feeling was that, as it was hoped to collect the
funds in the United States, it was only fair that they
should be controlled by Americans. Among American
astronomers, however, there were some objections for
various reasons to the part it was proposed that Har-
vard should take in the plan.

Dr. Pickering begins the second pamphlet by stating
that in order to attain as great an advance in astro-
nomical research during the twentieth century as in
the nineteenth, careful plans must be made for its
endowment. The same skill in organization, combina-
tion of existing appliances and methodical study of
detail, which in recent years has revolutionized many
commercial industries, should produce as great an ad-
vance in the physical sciences. He considers seven
methods by which astronomy can be aided. First,
fellowships for astronomical students; second, astro-
nomical expeditions; third, new observatories; fourth,
publication of investigations and memoirs; fifth, aid
to working astronomers; sixth, aid to existing ob-
servatories; and seventh, international co-operation.

‘While a large sum of money would be needed to
carry out this plan in full it would seem that a mod-
erate amount would permit a portion of it to be tested.
Very different ends would be attained by the different
methods. Thus, the first is educational and insures
the efficiency of the astronomer of the future, the fifth
aids the individual man of genius, while the sixth and
especially the seventh undertake to solve the great
problems now before us, and to advance the science to
a new and higher plane. The seventh method stands on
a wholly different basis from the others. Here the
work must be done by experts, the greatest specialists
in their departments. Many important investigations
have been undertaken by international societies, and
such work could be greatly increased if large sums of
money were at their disposal for this purpose.

Dr. Pickering suggests the appointment of a local
committee consisting of men interested in astronomy
but not necessarily familiar with its technical details,
with proper facilities for collecting the views of ex-
perts. The duties of this committee would be, first,
absolute fairness. They should spend the income so
as to secure the greatest scientific return, and should
be wholly independent of all personal considerations
and of all local conditions. Secondly, their work
should be active, not passive; they should try to spend
the income, not to preserve it.

G
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The project of building a ship canal across Florida
has again come to the fore, and there is a strong prob-
ability of its being carried out. A canal, known as
the Florida Coastline Canal, is rapidly nearing com-
pletion, and now extends from St. Augustine on the
north to Key West on the south, a complete iniand
way of over 380 miles.
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MAMMOTH DREDGER USED FOR RECLAMATION WORK

IN CALIFORNIA,
BY WILLIAM A. LAWSON.

What is said to be the largest dredger in the
United States -is now encaged in reclamation work
along the Sacramento River, in California. It was
recently constructed for thiat purpose, and far exceeds
in size and capacity ani other dredger built in that
State, where for years past such machines have been
used for levee building.

The hull of the dredger “Yolo” here illustrated is
53 feet wide by 115 feet in length, with a depth of 11
feet. The boom is 145 feet in length and its greatest
diameter is two feet. The capacity of the bucket, level
full, is 4% cubic yards, but it has been known to lift
as many as ten cubic yards at a time, in favorable
soil. The weight of the empty bucket is 16,000 pounds.

The dredger is anchored or held in place while
working by means of the four “spuds’” shown in the
picture, of which two are at the sides and two at the
stern. They are round logs or timbers from 9 to 12
inches in diameter and 70 feet long.

The fuel used is oil. The boiler is of the Scotch
marine type, with a working pressure of 150 pounds to
the square inch. The two main engines are of the
tandem compound horizontal type, with high-pressure
cylinders 14 inches in diameter and low-pressure cyl-
inders 24 inches in diameter, and with a 20-inch
stroke. There is an electrical plant for lighting pur-
poses, the dredger being operated day and night, with
two shifts of men each working twelve hours a day.

The bucket has a 1lift of 40 feet above the water
level, and is swung into any desired position by means
of the boom. The dredger can build a levee 18 feet
high and 10 feet wide on top, with a slope of one in
three, at the rate of half a mile a month.

Along the Sacramento and San Joaquin rivers and
in the islands at their delta are about 750,000 acres
of land naturally subject to overflow during seasons
of high water. The rivers flow on ridges of their own
creation, through the deposit of sediment on their
banks in the course of ages. The bank lands, stretch-
ing back half a mile or more from the streams on
either side, were not subject to inundation, but lying
between them and the higher lands of the valleys are
basins all of which were originally swamp or tule
lands, but about 150,000 acres have been reclaimed by
means of levees. These reclaimed lands are among
the righest in the world, producing enormous crops
of vegetables, alfalfa, fruit, grain, and seeds.

The cost of reclamation by means of levees and
pumping plants, with canals and ditches, varies great-
ly according to conditions, and in some instances has
been as high as $100 per acre. When reclaimed the
land is worth from $100 to $300 per acre. The soil
is a sandy or peaty loam, very rich in vegetable mat-
ter.

Reclamation has so far been confined to private
districts, organized under a State law which allows
the taxation of the lands of each district to defray
the cost of levee building and other expenses. But at
a late “river convention” in San Francisco it was de-
cided that sys-
tematic recla-
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many years the boats loaded with excursionists were
run directly up to the great ice mass. Such as were
inclined to do so, were permitted to land and make
photographs and other observations of the ice field.
Qccasionally enormous pieces of the ice would fall

THE BUCKET OF THE DREDGER.

from the front of the glacier, and with a mighty roar
drop into the water. The mass would be lost to sight
for a space of time which seemed to be several min-
utes, but eventually would come to the surface, roll
over, and settle itself for its journey to the open
water. Of more recent years, however, this great ice-
berg factory has been so active that it has been impos-
sible for the boats to get within several miles of the
glacier, and this feature of the trip had to be aban-
doned. In order to make some investigation of the
matter, Mr. C. L. Andrews, of Skagway, a member of
the National Geographic Society, made a trip of 150
miles in an cpen boat, and he announces that the gla-
cier has lost « 's size and grandeur, and is receding at
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Rubber Paving in London.

The following particulars regarding the rubber pav-
ing of the two roads under the hotel at Euston station
may be of interest:

This paving was laid down in 1881 by Kirk & Ran-
dall, the contractors tfor the extension of the hotel.
Its cost per square yard was as follows: Concrete
foundation work, $5.60; rubber paving, supplied by
Messrs. Macintosh & Co., $27.10; total approximate
cost, $32.70.

When the rubber was laid down in 1881 it was 2
inches in thickness. In May, 1902, after twenty-one
years’ wear, the portion on the incoming road into
the station was taken up and carefully examined, when
it was found to have worn down to about five-eighths
of an inch in the thinnest place, namely, at the incom-
ing end, where horses first step on to it from the
macadamized road. Other parts of the rubber were
worn down to 1 inch and 114 inches, these places in
each case being near the center of the roadway. Re-
newal was therefore considered necessary.

In recent years the price of India rubber has large-
ly increased, and its quality varies. Tenders were
invited in August, 1902, from four firms, and the
prices received varied from £5 11s. 4d. ($27.09) to
£17 10s. 3d. ($86.22) per square yard, Messrs. Macin-
tosh & Co.s price being £10 2s. 6d. ($49.26). The
lowest price was accepted, namely, the tender from the
India Rubber, Gutta-Percha and Telegraph Works
Company, of £5 11s. 4d. ($27.09) per square yard.
The material to be used is not, however, supposed to
be pure India rubber, but appears suitable for the
purpose, and is vulcanized. Rubber of a similar qual-
ity was laid in the year 1895 in Wellington Court 42,
Albert Gate, Knightsbridge, London, and it was ascer-
tained that “it had worn most excellently and given
every satisfaction” at that place.

The total cost of the renewal in 1902 of the paving
on the incoming road was £5 18s. 2d. ($28.75) per
square yard, including laying, after credit had been
given for the old rubber taken up. Since the paving
was laid down in 1881 the average cost of general
maintenance and examination has been slightly under
3%4d. (61 cents) per square yard per annum.

At the recent addition to the Savoy Hotel, London,
the courtyard was paved with rubber. The contract-
ors, Messrs. James Stewart & Co., courteously supplied
the following particulars concerning this pavement:

“The amount of rubber used in the Savoy court-
yvard is 2,195 feet, 2 inches thick, and the weight of
the rubber is 15 pounds a square foot. It is laid on
a concrete foundation, finished with cement floating
to make it smooth.

“The cost of this material laid is 18s. 8d. ($4.54)
per square foot, and it may be added that the cost for
the same quality of material varies in direct propor-
tion to the thickness.

‘“We have had no actual experience with this rub-
ber paving for any length of time, but we investigated
it pretty thoroughly at the time it was decided to lay
it here, and found that the small piece at the entrance
to the station at Euston was laid some twenty years

ago. The traf-
fic there has

mation should
proceed under
the direction
and control of
the State, and
that three em-
inent engi-
neers, non-res-
idents of Cali-
f ormnia,
should be call-
ed in consulta-
tion with a
State engineer
and the Feder-
al engineer in
charge of the
naviga-
ble streams in
the State, for
the purpose of
forming a gen-
eral plan of
river improve-
ment and re-
clamation. The
object is to
convert to fer-
tility and pro-
ductive-
ness more than
500,000 acres now almost useless. The cost is estimated
at from $10,000,000 to $20,000,000, but it is expected
that the lands reclaimed will be worth from §R0,-
000,000 to $100,000,000.

The Muir Glacier of Alaska was formerly one of the
points im greatest faver with the tourist, and for

been very
- heavy.
- “We  think
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doubt that the
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be entirely sat-
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undoubt-
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i prohibitive.”
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000 ($9,733).—
I H. Clay Evans,
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THE GREAT DREDGER AT WORK.

a very rapid rate. The face has moved back about
three miles in four years, and in that time the glacier
has lost about ten square miles of area. This rapid
recession is said to have dated from the fall of 1899,
when the vicinity was visited by an earthquake. Mr.
Andrews is of the opinion that the end of the Muir
as a tidewater glacier is mear at hand.

the unsightly
grease spots
frequently met
with and to restore the handsome matt appearance of
polished glass, pour two spoonfuls of a slightly heated
solution of potash into the globe, moisten the whole
surface with it and rub the stains with a fine linen
rag; rinse the globe with clean water and carefully
dry it off with a fine, soft cloth.—Neueste Erfindungen
und Erfahrungen.
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AN INSTRUMENT FOR INDICATING MEAN
ASTRONOMICAL NOON.
BY EMILE GUARINIL

The time that separates two successive passages of
the sun across the meridian is not always theé same.
Except for four days of the year there is always a

INSTRUMENT FOR INDICATING MEAN
ASTRONOMICAL NOON.

difference between the time of an accurate clock (mean
time) and the time indicated by a sun-dial (true time).
This difference is called the time equation. On Feb-
ruary 10, in France, the equation
shows a retardation of. 14.5 min-
utes, and on November 3 an ad-
vance of 16.5 minutes, a total dif-
ference, therefore, of 31 minutes.
Since 1891, the time of Paris has
been the legal time of France. It
follows, therefore, that cities lying
to the west or east of Paris would
have to add to or subtract from the
local time in order to legalize their
timepieces. It is the purpose of
the apparatus illustrated in the ac-
companying engraving to effect this
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meridian after mean noon, the lens, by inclining to
the right, is alined with the sun before true (solar)
noon; and when the sun crosses the meridian before
mean noon, the lens inclines to the left and is not in
line until after its passage of the meridian. The
focal axis is thus displaced by a total angle of 7 deg.
42 min., corresponding to a difference of 31 minutes of
time. In this double motion of right ascension and
declination, the focus of the lens is always projected at
the same point.

At the point where the rays are concentrated is
placed a small barometric chamber of a U-shaped tube
containing mercury and ether. Two insulated iron
wires descend to the mercury and are connected with
one or more electric bells placed at any suitable
distance. When the focus falls upon the chamber the
ether expands and acts upon the mercury, which, in
contact with the naked extremities of the wires, com-
pletes the circuit, thus ringing a bell, and indicating
mean noon.

The apparatus may be installed at any point what-
ever of France after regulating it once for all by
means of the leveling screws. A very ordinary clock-
work movement is sufficient, since a variation of one
hour a day could not possibly vitiate the result.

XEW STEAM TURBINE.

A patent has just been granted to Mr. Morgan D.
Kalbach, of Lebanon, Pa. (Box 381), on a steam tur-
bine of novel construction. The turbine is so de-
signed as to secure the greatest expansion of steam
and the utmost velocity possible in an apparatus of
this class. One of our illustrations shows a portion
of the turbine broken away to show detail. From this
it will be observed that the turbine casing is made up
of two sections bolted together and formed to provide
a series of connecting cylinders of gradually-increas-
ing diameter. Shoulders are formed at the end of
each cylinder between which a series of partitions are
held. At the inlet end of each cylinder a partition, A4,
is placed and the remainder of the space is taken up
with a series of stationary disks or partitions, C.
The partitions A and ¢ are keyed to the casing so as
to prevent them from turning. They are formed
with annular flanges which overlie a series of rotating

correction in the equation of time
automatically, and to indicate the
exact moment when the sun reaches
the meridian.

The apparatus consists of a sub-
stantial base plate upon which is
carried a tframe pivotally mounted
on an axis parallcl with that of
the earth. At right angles to this
frame a lens holder is -carried,
hinged at its lower end and pro-
vided with a lens, the focal point
of which lies exactly on the line
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disks, B, interposed between them and keyed to the
turbine shaft. The partition, A4, is formed with a

NEW GERMAN TOWER ELECTRIC CRANE.

series of radial steam ports whose cross section is
curved as shown at A’, which is a section on the
line, F' F, of Fig. A. These ports, it will be observed,
gradually widen inwardly or to-
ward the left, so that the velocity
of the steam jet will be increased
by reason of its expansion therein.
The curved ports direct the jets at
an angle against the blades of the
disk, B, causing it to rotate.
The shape of the disk B is indi-
cated at Fig. B and section B’,
which is taken on the line E E.
The steam next encounters a par-
tition, €, similar to disk B, but
formed with curved radial vanes,
at shown at (', which is a section
on line D D. These blades direct
the steam at an angle against the
blades of the next rotating disk, B.
It will be observed that the seg-
ments inclosed by the radial van.s
of the disks B and C are subdivided
near the circumference by shorter
radial arms. After traversing one
cylinder, the steam passes to the
next, which is shorter, But of larger
diameter to allow for expansion,
and so on until the discharge pipe
is reached. By constructing each

joining the pivots of the first men-
tioned frame. A clock train is dis-
posed on the frame to the west of
the meridian, in such a manner that
its weight will always tend to bring
the frame to this side. It will be
observed from the illustration that
the lens holder is operated from
this clock train by chains, the move-
ment being so timed that the lens
keeps pace with the sun on its
journey through the heavens. The
lens has two movements, the one
from east to west, the other from
side to side around the pivots of
the frame, both movements being
automatically controlled from the
clock train, and both being so timed
that the rays of the sun are con-
stantly received by the lens.

At Paris the true noon agrees
with the mean noon on the 16th of
April, the 15th of June, the 1st of
September, and 25th of December.
On these days the frame inclines
neither to the right nor to the left,
and the focal axis of the lens lies

partition and each rotating disk
in a single piece, the inventor is
enabled to make the vanes very
light, without reducing their
strength, and much more so than
in constructions where separate
vanes are employed, and by subdi-
viding the disks as the diameter
increases, he is enabled to increase
the surface area on which the
steam can impinge.

A NEW GERMAM TOWER ELECTRIC
CRANE,
BY FRANK C. PERKINS.

The accompanying illustrations
show the details of construction, as
well as a general view of a most
interesting electrically operatcd
tower crane constructed at Karls-
ruhe, by the Gesellschaft fiir Elek-
trische Industrie. The extreme
height of the crane is 24.75 meters.
The total height to which the hook
may be raised is 23.5 meters, and
the length of the arm or jib is 6
meters. This crane is designed to

exactly in the plane of the merid-
ian. When the sun crosses the

NEW TURBINE WITH CASING BROKEN AWAY TO SHOW DETAIL.

carry a load of 15,000 kilogrammes
and the speed of lifting with a load
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of 10 tons is 5 meters per minute, and with 3 tons 17.5
meters per minute. The crane is shown in operation
in the city of Belgium, where a large armory is being
constructed. The crane operates upon a track several
hundred feet in length, the gage of the track being
about 12 feet, or 3.25 meters. It is utilized for hand-
ling the large blocks of stone, carrying them from the
cars on which they are transported to the building,
and located where desired at the place of construction.
The crane is operated by three electric motors,
one of which is utilized for moving the tower crane on
the rails, the second for turning the crane, and the
third for raising or lowering the load. This type of
tower crane is most economical in its operation, and
entirely does away with the expensive scaffolding re-
quired in the construction of .buildings within the
capacity of the crane. It is stated that a new crane
of this type is being built which will be about 120 feet
in height, and will be of great service in the construc-
tion of high buildings. The crane of the tower type,
it will be noted, not only takes the place of the scaf-
folding usually required, but also takes the place of
the hoisting apparatus, doing its work vastly quicker
and cheaper than it can possibly be done by old
methods. It is of great importance in use on docks,
and is designed to withstand great pressures and to
resist the greatest wind velocities with ease. It may
be operated on grades varying from 1 to 4 per cent, and
is very stable in spite of the small gage of the track.

It is well known that the employment of electricity
as a motive power has caused quite a revolution in
the arrangement and working of cranes, hoists, and
other apparatus used at various factories and works,
as well as at docks and harbors. The application of
electricity as a motive power has been of great advan-
tage in connection with the operation of traveling
cranes, as well as other forms of hoisting apparatus.
The starting of cranes has been greatly facilitated by
the use of electric current, and the relatively small
weight and small space of the electric motors required
for the different movements of the crane, has been of
course of great advantage.

While it is true that hydraulic cranes are also driven
from one central station, the power conductors consist
of rigid inflexible piping, in many cases, which makes
the crane almost, if not quite, stationary. The hydrau-
lic crane has by no means the economical working of
the electric crane, the consumption of water, and there-
fore of the power, being in proportion to the height to
which the weight is raised, or to the length of way, and
not in proportion to the work done. It will thus be
seen that with the hydraulic crane, the expenditure of
power remains at about the same high rate, whether
heavy loads or light loads are handled. There is also
the great danger with hydraulic cranes in case of very
cold weather, where the.pipes and other apparatus are
exposed to hard frost. For traveling cranes, the
hydraulic method is almost useless on account of the
great difficulty met with in supplying the necessary
power.

When steam cranes are employed, it is necessary to
supply not only a steam engine and a boiler, but a fire-
man as well, and although long intervals may inter-
vene between the operations of the crane, nevertheless
its steam must be kept up all the time, thus wasting
considerable fuel, and reducing the economy of opera-
tion. It is also necessary to employ the same steam
engine for the several movements of the crane, as the
use of three engines for the three principal movements
of the crane would be excessively costly, to say nothing
of the large amount of space which would be necessary.
Even with a single engine, the amount of space re-
quired is excessive on account of the mass of com-
plicated driving gear required in order to obtain the
different movements. It is these reasons that render
il more desirable under many conditions to operate
cranes by electricity than by the compressed-air hy-
draulic, or steam methods.

PUMPING MACHINERY AT THE ST. LOUIS FAIR.

BY THE ST. 1.0UIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

The wide variety and great total capacity of service
rendered by the Worthington pumps at the St. Louis
Exposition call for special mention. Three large ro-
tary pumps, each designed for a capacity of 35,000 gal-
lons per hour against a head of 159 feet serve to sup-
ply the Cascades in front of Festival Hail with water;
each of these is driven by a 2,000-horse-power West-
inghouse motor. In the boiler room there is installed a
double row of fourteen 1,000-gallon Underwriter fire
pumps which serve the mains for the entire fire protec-
tion of the Exposition grounds. Then follow the three
24-inch turbine pumps for circulating water in the
power house. Here also are four boiler feed pumps,
two of the vertical and two of the horizontal type,
which serve the whole of the boiler installation in
this building. There are also four 24-inch centrifugal
pumps for handling the entire sewage of the Exposi-
tion grounds. Ranged along one side of the power
house are the three centrifugal pumps with their en-
gines direct-connected, which are shown in one of our
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front-page illustrations. Two of these pumps are con-
stantly in service, with the third in reserve. One of
the two in service delivers water to the cooling towers
outside the building, and the other is the circulating
pump for the surface condensers of the four large
Westinghouse engines in the Machinery Building. Each
of these three units consists of a Westinghouse high-
speed compound engine, high-pressure cylinder 18
inches, low-pressure cylinder 30 inches in diameter,
and a common stroke of 16 inches, steam pressure 150
pounds, and revolutions per minute 240, direct-connect-
ed to a centrifugal pump of 20,000 gallons capacity.
Thc wheel of these pumps is 6 feet in diameter and
both suction and delivery pipes are 2 feet in diameter.
Another illustration shows two horizontal air pumps
manufactured by the Laidlaw-Dunn-Gordon Company
of Cincinnati. The larger pump shown to the left of
the illustration has steam cylinders 13 inches and 24
inches diameter, air cylinders 22 inches and 14 inches
diameter and a common stroke of 24 inches, both
steam and air working compound. The capacity is
1,300 cubic feet of free air per minute against 100
pounds pressure. The smaller pump has steam cylin-
ders 13 and 20 inches, and air cylinders 20 and 12
inches diameter and 12-inch stroke. Its capacity is
520 cubic feet of air per minute against 100 pounds
pressure.

@ orvespondence,

The Catalpa Tree Again.
To the Editor of the SCIENTIFIC AMERICAN :

I have read a few articles in your paper in regard to
the .catalpa tree. While some, no doubt exaggerate its
merits, I am disposed to believe that Mr. S. E. Worrell
has as much underestimated it as others have over-
estimated it. .

I have on my place a lot fenced with catalpa posts
in the spring of 1886. In the spring of 1903 I rebuilt
the fence, using the same posts but reversing the ends.
Only about 10 per cent of these posts had rotted off.
Catalpa contains an oil which prevents it from rotting
internally. Above ground it wears away from the
weather, and in the ground it takes a slow surface
rot.

As to the growth: In the fence spoken of there was
a small, round post from which a small bud put out at
the ground and grew. This is a tree now, measuring
fifty-four inches around or eighteen inches through, in
eighteen years. This tree is on medium upland. It
has a large top, but no larger than an oak or other
trees under the same circumstances. Catalpa grows
best on rich, moist bottom land. It should be planted
about 10 x 10, or 400 to the acre, so that they will be
slender. West Tennessee contains thousands of acres
of bottom land .which overflows so badly that it cannot
be relied on for cultivation and can be bought cheap.

While speaking of timber and its lasting qualities,
I wish to mention red mulberry and black locust. In
the year 1867 my father planted a red mulberry gate
post. In 1897 the post was taken up and moved and
was rotted about one inch on the surface in the ground.

In the year 1877 three black locust trees were cut in
my grandfather’s yard. Twenty-seven years have
passed and the stumps are so sound that one cannot
shake them with a sledge hammer. Black locust is of
slow growth but sprouts profusely and grows very
thick and slender and roots deep in the clay.

In another article Mr. Dennis appears to be mysti-
fied as to the influence of power. In grinding corn it
is generally admitted that the old-fashioned water
mills make better meal than the modern steam mills.
These water mills as a rule were of small power and
used large rock (or burr) at a slow speed and ground
from three to ten bushels per hour. The modern
steam mill uses a small burr at a high speed—often
a cast burr at almost the speed of a buzz-saw—and put-
ting through it about twenty bushels per hour, the
burr, meal and all around gets hot and the meal is
ruined. W. R. CRAWFORD.

McKenzie, Tenn.

Effect of the Sun Upon the Black Race.
To the Editor of the SCIENTIFIC AMERICAN:

It has always been a matter of much satisfaction to
the scientist and the strongest corroboration of the
truth of his conclusions, that his discoveries are imme-
diately appropriated by co-workers in other fields and
used in explanation of hypotheses or of demonstrated
facts, independently discovered and frequently very
remote in their general bearing. In this way, the
chemist and the physicist have been the strongest sup-
porters of the physiologist: the paleontologist and the
biologist are mutually sustaining each other’s theses;
and the phychologist is both giving to, and accepting
from, each of the other fields of organic science. All
this is, of course, precisely what any believer in uni-
versal truths might expect and of itself is hardly
worthy of comment. Yet such an expectation only
cserves to increase the rudeness of the shock which
comes from what seems fo be a direct contradiction
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between an existing fact in nature and a natural law
so fully demonstrated as to be beyond question as re-
gards its validity. This seeming contradiction ex-
presses itself in the fact of the existence of the dark-
skinned races in the tropics, and the physical law
which asserts that black is a poor reflector, and con-
sequently a good absorber of heat. Of both the fact
and the law in its general bearing there is little need
here of demonstration; for no black race is, I be-
lieve, indigenous to regions outside the tropics, and
none of the whitest races to regions within them; on
the other hand experiments with blackened thermo-
meter bulbs and with diferent colored cloths upon the
snow under the influence of direct sunlight as well as
our experiences with black and with white clothing
and shoes need only be alluded to in support of the
law of absorption of heat. Why, then, is my query,
are the black races placed in such relation to the
sun’s rays as to be most affected by them? And why
did not nature compensate for the effects of color by
placing them near the poles? It would, of course, be
bhut begging the question to answer that the black
races have in other ways been made more immune to
the effects of heat by modifications in metabolic
processes of life. It still remains to be shown why
nature should have put herself to the trouble of ac-
centuating an evil which must be corrected at some
expense of energy. Seemingly the law of the survival
of the fittest might have been just as potent in the
racial elimination of pigment from the skin as in the
elimination of any other unfortunate variation. Yet
in accordance with what we know of the laws of the
reflection of heat, the sensible effect of direct sunlight
upon the negro should be more intense, by several
degrees, than upon the white man. Why is it?
EDpWIN GRANT DEXTER,
Professor University of Illinois.
Urbana, Ill., August 1.

‘'The Current Supplement.

The current SupPPLEMENT, No. 1494, opens with a
very full description of the Westinghouse exhibits at
the St. Louis fair. Excellent pictures, especially taken
for the SCIENTIFIC AMERICAN, accompany the text.
Still other articles relating to the fair, which will
doubtless be of interest, are those describing the State
of Washington’s building; the exhibit of war material,
Mines and Metallurgy Building. All these articles
are fully illustrated. W. N. Best, in an article en-
titled “The Science of Burning Liquid Fuel,” gives
much instructive information. “A Home-Made Water
Motor of One-quarter Horse-Power” is the title of an
illustrated article that will surely appeal to amateur
mechanics. Walter W. Curtis outlines the history of
timber treatment. An interesting paper on steel axles,
read by J. L. Replogle before the Western Railway Club
of Chicago, is abstracted. The English correspondent
of the SciENTIFIC AMERICAN describes a new process of
manufacturing silicate-of-lime stone from sand. Lord
Rayleigh recently delivered at the Royal Institution
of Great Britain an admirable lecture on shadows.
This lecture, revised by the author, is published in
the SUPPLEMENT, together with all the illustrations of
which Lord Rayleigh made use.

Dr. H. R. Mill, of London, in a paper read before the
British Association, dealt with some difficulties expe-
rienced in the preparation of the rainfall charts for
the United Kingdom which he exhibited. Many ob-
servers were wanted. The organization installed by
the late Mr. Symons had splendidly developed, and
they had now over four thousand, mostly voluntary,
observers, of whom three hundred might change every
year. The records extended over thirty and more
vears, but in some parts, especially in the north, they
had very few gages. To arrive at average mean rain-
falls over large areas, they had to allow for the differ-
ent distribution of the stations, for the different
lengths of the records, and the configuration of the
country. It was very difficult to determine the average
fall for any particular day; in that case the hours of
readings and the methods of entering had to be con-
sidered, in addition to other points. When averages
for the whole year were computed, some of those diffi-
culties became less serious; but the unequal lengths
of the periods of observation, and the absence of rain-
gages in certain districts, made the results uncertain.
There were such gaps in Wales, and, though he under-
stood the prejudices against piling up data, we wanted
more information. Collective continuity helped us over
inaccuracies. Dr. Mill suggested several methods, in-
cluding composite photography, for compiling his new
maps, and it.was the methods which he hoped to have
discussed. The discussion by Messrs. W. Marriott, As-
sistant Secretary of the Royal Meteorological Society,
W. G. Black, of Edinburgh, J. Hopkinson, of Watford,
Prof. Turner and others, turned more upon details
and the reliability of observers, however. In replying,
Dr. Mill remarked that he wished that all the stations
were as splendidly equipped as the Southport station.
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THE 1905 ECLIPSE OF THE 8UN,
BY MARY PROCTOR.

The last total eclipse of the sun observed was that
of May 17, 1901, its path traversing the islands of
Mauritius, Sumatra, Borneo, and New Guinea. The
duration of totality in Sumatra amounted to six and a
half minutes, the greatest observable eclipse of the
last half century. Results of great value were ob-
tained by Prof. Perrine, in charge of the William E.
Crocker expedition from the Lick Observatory.

On September 20, 1903, a total eclipse of short dura-
tion occurred in the southern Indian Ocean. No effort
was made to secure observations as the shadow did
not pass over land, unless within the closed South
Polar continent. Another eclipse will occur on Sep-
tember 9, 1904, which will go practically unobserved,
since its path passes eastward over the central Pacific
Ocean without touching any known islands, and termi-
nates on the coast of northern Chile about six min-
utes before sunset. The Chilean astronomers are ex-
pecting to view the phenomenon, but further plans
have not been made.

The next observable eclipse is that of August 30,
1905, and is looked forward to with unusual interest.
The shadow path begins at sunrise south of Hudson’s
Bay, enters the Atlantic Ocean a short distance north
of Newfoundland, crosses northeastern Spain, north-
eastern Algiers, and northern Tunis, passes centrally
over Assouan on the Nile, and ends at sunset in south-
eastern Arabia. The duration of totality on the coast
of Labrador, in Spain and at Assouan, are 21, 33, and
2 3-56 minutes, respectively.

At Domino Harbor, Labrador, the eclipse begins
(local mean time) August 30, 7h., 8m., 18s. A. M.,
the sun’s altitude being

Scientific American

Poultry as Food.

Although not as many varieties of poultry are in
common use in the United States as in Europe, and
although eggs form perhaps the most important part
of the total poultry industry with us, enough birds are
raised and sold for their flesh to make poultry an im-
portant item in our list of foods. Chickens are, of
course, far the most common of the kinds of poultry.
Next come turkeys; then ducks and geese, followed
by capons and squabs, the other varieties, such as
guinea fowl, pheasants, and quail being least common
of all.

In raising birds for the market special fattening
has not heretofore been practised in this country with
anything like the same frequency as in ‘Europe; but
American breeders are gradually coming to it more
and more, especially on the large poultry farms which
are springing up in many places. The extreme meth-
ods used so much in France are not, however, con-
sidered advantageous by most American breeders.

Live poultry is very commonly marketed, especially
in the Southern States, where it is the custom to kill
a short time before cooking, but, considering the
country as a whole, it is doubtless true that the dressed
birds are marketed more than the live, and the buyer
must depend mainly on the appearance of the skin and
flesh to tell him how fresh the bird is, and whether
it has been properly dry-plucked or plunged into boil-
ing water to make the plucking easier. In most cases,
also, the age must be determined by the pliability of
the breastbone or, in duck and goose, of the windpipe.

Cold-storage birds are frequently seen in the mar-
kets, especially in off seasons for fresh birds. If they
have been properly stored and not kept too long after

leaving storage, they should be
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of poultry varies largely with the region and the sea-
son, and, as regards retail price, with the particular
market. Although the proportion of refuse, water,
and indigestible nutrients which each particular sort
contains makes some difference in its real economy as
a source of nourishment, the price is, after all, the
most important consideration. Reckoning the cost of
the actual nutrients, we find that chicken is, on the
whole, the cheapest kind, and compares favorably in
economy with cheap cuts of beef and pork. Chicken,
at low or average prices, then turkey and goose, fol-
low in order of real economy, and furnish about as
much protein and energy for a given amount of money
as sirloin of beef or leg of mutton. Out-of-season
chicken and turkey, capon, duck, and green goose are
slightly more expensive, while squab, pheasant, and
quail are so dear as to be luxuries. Save chickens,
then, poultry can hardly be used economically by the
very poor, but the cheaper kinds may be economically
used by the moderately well-to-do, while all kinds
except the very costly might well be more frequently
used by those who can afford to pay for a pleasant
variety in their diet. In sickness delicate poultry is
often valuable far beyond its cost, because it is so
appetizing and is at the same time fairly easily di-
gested. The rapid increase in the amount of poultry
raised for the table in this country is strong proof
that it is becoming more and more popular, and al-
though it may not deserve its popularity on the
grounds of strict economy, it certainly does earn it
by its attractive flavor, easy digestibility, and the
pleasant variety it gives to our meat list.—Helen W.
Atwater, in Farmers’ Bulletin No. 182.
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Artificial Cotton in France.

The French chamber of commerce of Milan says that
an artificial cotton is now made from the cellulose of
the fir tree freed from bark and knots. The fibers,
arter being pulverized by a special machine, are placed
in a horizontal brass lead-lined cylinder of some 3.500
cubic feet capacity and steamed for ten hours, after
which 2,000 cubic feet of a bisulphate of soda wash is
added and the whole is
heated for thirty-six hours
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Spain: . ’ atmospheres. Then the
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There is a tableland in
the northern part of Spain, within easy reach of the
town of Burgos, which will probably be the gathering
ground of a great number of astronomers going to
Spain from all the countries of Europe. It offers
many advantages, being away from the coast and
with less risk of fogs, and has a pleasant and healthy
climate for a sojourn in August. Arrangements have
been made for an expedition which is being organized
by the writer of this article, to view the eclipse from
the position southwest of Burgos, and the accompany-
ing map shows the path of the 1905 eclipse. Memn-
bers of the expedition will leave Boston or New York
city July 1, 1905, allowing one Weel§ in Burgos for
necessary preparations in viewing the’ eclipse.

Near Ateca, Spain, the eclipse begins August 30, 11h,,
43m., 38s. A. M., the sun’s altitude being 59 deg., and
duration of totality 3m., 456s. Near Torreblanca, Spain,
the eclipse begins August 30, 11h., 56m., 57s. A. M.,
the sun’s altitude being 60 deg., and the duration of
totality 3m., 44s.

Southwest of Philippeville, Algeria, the eclipse be-
gins August 30, 39m., 34s. P. M. the sun’s altitude
being 62 deg., and duration of totality 3m., 35.7s. Near
Ras Mahara, Tunis, the eclipse begins August 30, 1h.,
5m., 7s. P. M., the sun’s altitude being 61 deg., and the
duration of totality 3m., 29.6s.

Southeast of Misrahtah, Tripoli, the eclipse begins
August 30, 1h., 35m., 14s. P. M., the sun’s altitude being
58 deg., and the duration of totality 3m., 19.7s. North-
east of Assouan, Egypt, the eclipse begins August 30,
3h., 26m., 28s. P. M., the sun’s altitude being 39 deg.,
the duration of totality being 2m. 33s.

Expeditions from the astronomical observatories of
the United States will probably make arrangements to
view the eclipse from observing stations in Labrador.
The Lick Observatory has issued a circular giving the
times of duration of eclipse in Labrador, and empha-
sizing the necessity of having several good observing
stations on this side of the Atlantic.

Rails have been laid on the San Pedro, 1.08 Angeles
& Salt Lake main line from Calientes, Nev., south-
west, 85 miles, and, unless unforeseen obstacles arise,
the line will be in operation from Salt Lake City to
San Pedro on the Pacific Coast early in 1905.
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cooking will be needed to make it tender and easily
digested, and the larger it is the more heat will be
required to cook it thoroughly. Canned and potted
poultry are prepared in much the same way as freshly
cooked dishes, and when properly put up do not differ
essentially from similar fresh foods.

As regards composition, poultry does not differ as
much as is commonly supposed from meat of other
domestic animals used for food. Individual kinds and
specimens, of course, vary in the relative amounts of
protein and fat contained, and there are certain flavors
present in poultry which differ from those in other
meats. But these differences are so small that they
are practically negligible in ordinary diet. Nor is
there as much difference in digestibility as is often
stated. On the average, poultry is somewhat more
easily digested thar beef and mutton, but only very
slightly. The difference in digestibility between the
various kinds of poultry probably depends on the
amount of fat contained, the fatter sorts being least
easily digested. Tenderness of fiber may have some-
thing to do with both ease and thoroughness of diges-
tion, and, if so, young birds are more easily digested
than old, and the less-used muscles of the chicken,
such as the breast, more so than the much-used muscu-
lar tissues of the legs. Similarly, white-fleshed birds
may be more easily digested than dark-fleshed, because
the fibers of their flesh are less closely set; but this
is not fully proved. Indeed, very little is positively
known on thig subject, and that little seems to indicate
that the differences in thoroughness of digestion are
very slight, and that cooking has much more to do
with the digestibility of the birds than these slight
differences in composition and texture. The price

produced by passing this paste through a kind of draw-
plate. These threads, after being passed over a
gummed cloth, are immersed in a weak solution of
carbonate of soda and passed between two slowly-turn-
ing drying cylinders. Finally, to give the necessary
solidity, the thread is treated to an ammoniacal bath
and rinsed in cold water, after which the product is
pliable and works well.

In Bavaria experiments have recently been made to
produce cotton from pine wood, and it is claimed that
the trials have been very successful.

——— - O A—

An important alteration will be made shortly in
the construction of the large battleships in the Ger-
man navy, says the Berlin correspondent of the London
Standard. The improvements in the manufacture of
armor plates, together with other reasons, have neces-
sitated the strengthening of the central battery. It
is intended to substitute for the 17-centimeter quick-
firing guns, which now form the armament of the
central battery, 21-centimeter quick-firing guns. It is
pointed out that if a ship of the “King Edward VII.”
class were opposed by a ship of similar size and de-
fensive power, but possessing 21-centimeter guns in
the central armament instead of the present 17-centi-
meter guns, the latter would have a considerable su-
periority in an artillery duel beyond torpedo range.
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Portland cement work should be allowed a year to
harden and dry before applying oil paints. A solution
of common water-glass in three or four parts of water
should be applied first. Two coats of this, followed by
washing with water, and then annlying another cont
of water-glass, have been found effective.
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ADMIRAL TOGO’S FLAGSHIP ‘ MIKASA.”

Among the personnel and the war material of the
Japanese naval forces that have been thus far engaged
in the Russo-Japanese war, the most conspicuous units
have been Admiral Togo and his great flagship the
“Mikasa.” Just as Port Arthur is the center and
most important objective of the naval war, so the
“‘Mikasa” is the central point around which revolve
the various elements, battleships, cruisers, scouts, gun-
Loats, and torpedo boats, in fulfilling their various
duties in the campaign. What the tent of the ranking
officer and the headquarters staff is to an army in the
field, the admiral’s cabin of the ‘“Mikasa” is to the
fleet of ships whose operations extend from Vladi-
vostock to Port Arthur and from Newchwang to Naga-
saki. It must not be supposed that an admiral of a fleet
always selects the largest or most formidable fighting
vessels for his flagship. Sometimes, as in the case of
Admiral Sampson at Santiago, the choice is made of an
armored cruiser, the “New York” having been in that
case selected as the flagship, although there were five
battleships, among which was the “Iowa,” included in
the blockading fleet. Usually it is the question of
accommodations and of the speed and handiness of the
vessel that determines the choice. In the present case,
however, Admiral Togo’s flagship is the latest and most
powerful battleship in the Japanese navy, and she was
probably fitted for use as a flagship at the time that
she was buift at the yards of Vickers, Sons & Maxim
in Great Britain. The admiral’s quarters are situated
at the extreme after part of the vessel, on the main
deck, below the quarter deck.

The ScienTiFic AMERICAN has made its readers fa-
miliar with the leading characteristics of the “Mikasa,”
and reference is made to the previous illustration of
this vessel, showing her, bows on, at the moment when
she is supposéd to be leading the fleet into action. In
that view she was shown with everything stripped.
The accompanying illustration shows a quartering
view from off the port bow. It represents the “Mi-
kasa” when steaming at a speed of 18 knots, or over
20 miles an hour. The vessel has the following lead-
ing dimensions: Length over all, 400 feet; breadth,
76 feet; draft, 271, feet, and displacement, 15,200 tons.
The length of the ship between perpendiculars is 400
feet. The “Mikasa” is modeled on the lines of the
British 15,000-ton battleships of the “London’ type,
the chief difference being that she has 1 foot more
Deam and 134 feet less draft. She is a better protected
ship than the “London,” however, for the reason that
those 6-inch guns of her intermediate battery, which
are mounted on the main deck, are protected by a con-
tinuous wall of 6-inch armor instead ot each gun being
mounted, as in the case of the “London,” in a separate
casemate, with the stretch of the ship’s side between
the cosemates entirely unprotected. This unprotected
‘portion of the ship would allow the shells, which would
be stopped by the continuous wall of armor of the
“Mikasa,” to pass through and burst in the interior of
the ship between decks, at the risk of killing or
maiming the crew and disabling the 6-inch guns on the
opposite side of the ship. The ‘“Mikasa” is protected
at the water line by a continuous belt of Krupp armor,
9 inches amidships and tapering to 4 inches at the
ends. With the side armor is associated a steel
deck, which is 4 inches thick on the side slopes. More-
over, in the wake of the main turrets of the 12-inch
guns, bulkheads of 14-inch Krupp armor extend
athwartship o a junction with the barbette armor, so
that projectiles which might enter through the un-
armored ship’s plating forward and aft would be stopped
by the bulkheads and prevented from making a
clean sweep through the ship. Extending from the
top of the main water-line belt to the upper deck, and
covering the whole space of the ship between the main
barbettes, there is a continuous wall of 6-inch Krupp
armor, which is pierced by gun ports on each side for
the ten 6-inch guns, which are mounted on the main
deck. Above this armor beit on the upper deck at the
four quarters of the ship are four 6-inch guns mounted
within casemates of 6-inch armor. The four 12-
inch guns are carried in two barbettes of 14-inch
armor, protected by hoods or light turrets, with slop-
ing armor 10 inches in thickness in front and with
vertical armor 8 inches in thickness at the sides and
in tne rear. The twenty 3:inch rapid-fire guns are
mounted as follows: Two forward and two aft on the
main deck: four on each broadside on the upper deck
between each pair of 6-inch gun casemates; four on the
roof of these casemates, and two on the forward
bridge, and two on the after bridge. There are also
a dozen 3-pounders and 2%-pounders carried on the
superstructure bridges and fighting tops. Four 8-inch
submerged torvedo tubes are provided, one on either
beam in the wake of the forward barbette and one on
either beam in the wake of the after turret. The
ship is driven by engines of 16,400 horse-power at a
speed of 18.6 knots an hour. She carries normslly
700 tons of coal, but is able to stow 1,500 tons. An
interesting feature is that no less than 4,600 tons of
armor are worked into this ship.

The long-looked-for time has evidently been reached,
when the siege guns of the investing Japanese armies
could render the anchorages of the Russian fleet within
the harbor of Port Arthur unsafe. It is probable that
the high-angle fire from these guns was finding its
way through the protective decks and threatening
engine rooms and magazines. Hence the sudden sortie
of the whole fleet in an attempt to reach Vladivostock
or effect a junction with the armored cruisers from
that harbor.

The fleeing ships were intercepted by the Japanese,
and the results of the battle were fearfully disastrous
to Russia. Not only was the attempt to effect a
junction with the Vladivostock squadron frustrated,
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but the Port Arthur fleet was scattered and many of its
ships so badly crippled that they must be stricken off
the list of effectives. 'The “Czarevitch” has fled to the
neutral port of Tsing-Tau, where she must be dis-
mantled; the five other battleships are reported by
Admiral Togo to have returned, badly damaged, to
Port Arthur, where they will be again under the fire
of the Japanese siege guns. Of the cruisers, the
“Askold” is in the neutral port of Shanghai, badly
crippled, and the other cruisers are not yet ac-
counted for. The rout of the Port Arthur fleet is
complete.

As we go to press, news comes of the defeat of the
Vladivostock squadron by the ships under Admiral
Kamimura. The “Rurik,” of 10,940 tons, was sunk;
the “Rossia” and “Gromoboi” fled to Vladivostock.

Scientific

Atoms,

Sir Oliver Lodge, F.R.S., in view of the interest that
is being manifested at the present moment concerning
atoms, has contributed to the English press the follow-
ing interesting popular description of the atom and
how it is measured.

The idea of the atom is as old as Democritus and
Lucretius, and it was revised and made relatively
quantitatively definite by Dalton a century ago. An
atom meant the ultimate indivisible unit or particle
of matter indivisible either in the sense that no one
knew how to split it up, or in the sense that if by any
means hereafter it was ever subdivided, its parts would
no longer correspgnd to what had been known as

Displacement, 15,200 tons; Speed, 18.6 knots; Coal Supply, 1,500 tons; Armor, belt 9 in., deck 4 in.,, barbettes 14 in., casemat
ADMIRAL TOGO’S FLAGSHIP, THE FIRST-CLASS BATTLESHIP ‘MIKA

matter, but would be something new and unknown. A
third sense might no doubt be foisted on the word,
viz., that by no conceivable possibility could such a
unit be ever subdivided; but that is an indefensible
use of the word.

Take a diamond and crush it, pick out the smallest
fragment and crush that, then with a microscope pick
out the smaliest particle, and, if you can, crush that
further, and so on in imagination several times. You
at length arrive, let us say, at a particle which is still
a true diamond, but which, if you were able to take
anything away from it, or to cut it further, would no
longer be a diamond. That ultimate particle could
be properly spoken of as a diamond atom. Tt need not
be an atom of carbon—though a diamond is a crystal-
line form of carbon—because to form a crystal prob-
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ably many carbon atoms are necessary. If the particle
can be dealt with further, the next step would be to
decrystallize it and reduce it to carbon, the smallest
imaginable portion of which would be rightly called a
carbon atom, provided the condition were fulfilled that
if cut up any further it would cease to be carbon. The
assertion that carbon is an element or elementary sub-
stance applies the idea that it is not possible by any
known means to subdivide it. At the same time it
would be legitimate to speak of carbon as an
elementary substance, in the sense it was not com-
posed of any known elements, and that it possessed a
set of properties distinguishing it from other bodies
called compound, without intending to signify that
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even though it had connoted indivisibility. Nor
would it be convenient to style the particles of dust
bricks.

Now about the absolutely quantitative aspect, or de-
termination of the size of the atom, or enumeration of
the atoms-in the given weight of material. The real
meaning of the phrase is a determination of the coarse-
grainedness of matter. If matter were homogeneous
and infinitely uniform throughout down to its minutest
parts, there would be no meaning in the inquiry, and
no meaning in the idea of atoms. Water, to the eye
of sense, may seem to be in this predicament, but the
atomic theory definitely asserts, and truly asserts,
that that appearance is deceptive, and that it is ulti-
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FROM WHICH HE DIRECTED THE RECENT GREAT NAVAL FIGHT.

never could it be resolved into an aggregate of some
unknown and purely hypothetical entity constituting
a material substratum, or still more fundamental
unit, of which other elements, too, could be com-
posed.

In a very real and definite sense all matter is truly
composed of atoms, just as a plant is composed of
cells, and as a house is built of bricks. The bricks
may, we know, be crushed to powder, but then they
are no longer bricks. A brick—or at any rate half a
brick—is in a sense the indivisible or ultimate unit
of a house. A brick may be considered the molecule
of which half a brick is the atom. One can imagine
adamantine bricks which have been thought uncrush-
able, then the reduction to powder would be a dis-
covery; but the name “brick” need not be altered,

mately granular, or composed of atoms, like a pile of
cannon shot or of a granary of wheat.

Any laboratory process which gives a measure of
coarse-grainedness will give an estimate of the size of
atoms. There are a multitude of ways of estimating
coarse-grainedness, and they all lead to the same re-
sult, that is, to a result of the same order of magni-
tude, not identically to the same precise figure, but to
figures to which all are approximately equal within
small discrepancies.

One method is by ieasuring the action of a block of
transparent matter upon the waves of light. It does
not transmit them all at the same rate; it transmits
the big waves quickest and the small ones less quickly.
We know this because if set obliquely it bends them
differently, and so sorts them out according to size,
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giving what we call a spectrum, for the different-sized
waves produce in our mind, through our eyes, the sen-
sation of different colors.

The size of each wave of light is accurately
known, and the different retardations which they
undergo depends on the fact that the structure of mat-
ter is not infinitely finer-grained than the light waves
themselves. Grainedness of structure is, in fact, the
reason of the colors shown by mother-of-pearl, by
finely-ruled buttons, by mist on a window pane, and
also, though less obviously, by a prism.

But perhaps the simplest though not the most exact
way of arriving at a rough estimate of the size of
atoms is by measuring the thickness of a soap-bubble
film, where it is as thin as possible just before it
bursts. Such a film, if composed of atoms, must be
something like a pebble wall. Now a pebble wall would
not stand if it were not several pebbles thick, and if
we had reason to suppose that it was about a dozen
pebbles thick we could easily make an estimate of the
size of a pebble by measuring the thickness of the wall.
That is the case with the thinnest region of a soap
film. It is found to have a very definite and uniform
thickness. It is the thinnest thing known, and, by
refined optical means its thickness can be accurately
measured, in the same sort of a way as a flake of
feathery glass can be measured; but, although so thin,
it is as strong for a time as the rest of the bubble, for
it stands the pull of thre rest. It must contain not less
than something like a dozen atoms in its thickness
for this to be possible, and yet it is only about the
twenty-millionth. of an inch in thickness by direct
measurement. So that the diameter of an atom comes
out between one two-hundred-millionth and one three-
hundred-millionth of an inch, or, in other words, from
about 200 to 300 millions of atoms can lie edge to edge
in a linear inch. This is equivalent to the statement
that an apothecary’s grain of ordinary solid or liquid
contains a number of atoms comparable to nearly a
million million million million—i. e., that the number
is something less than a quadrillion per grain.

Any one line of argument or method of estimation
may seem weak, but a number of separate and quite
different methods, all leading to the same results, are
like the strands of a rope, not like the links of a chain;
and the approximate size of atoms has been known
any time this last thirty years, chiefly by the argu-
ments of Loschmidt, Dr. Johnstone Stoney, and Lord
Kelvin.

As to the recently-discovered electrons, they are ex-
cessively smaller, but it is a great mistake to assert
that thousands of millions of millions of them are to
be found in each atom. If so, they would be packed
closely together; and they are never so packed. A
statement that an atom is big enough to hold this
number if they were jammed into it truly represents
their size, but not their actual distribution; in prac-
tice there are always spaces between them, great in
proportion to their size. Though hydrogen is the
lightest atom, and though the heaviest kind of atom
contains 250 times as many, yet that number is not
akle to occupy more than a barely appreciable propor-
tion of the whole available space inside the individual-
ized region which we style an atom of matter.

_— e ———

In a note recently read before the German Physical
Society, A. Gehrcke describes some experiments of
some interest in connection with an ohservation made
by Prof. E. Warburg, viz., that sulphuric acid, being
normally decomposed by the electric current into
oxygen land hydrogen, disengages at higher tempera-
tures sulphur and sulphureted hydrogen at the cathode.
In the course of an investigation into the spectrum of
hydrozen, the author happened to olserve that even
at ordinary temperatures, Lesides the normal products,
sulphureted hydrogen, sulphur, and sulphurous acid
are olbtained. This interesting phenomenon is best
okserved by means of a special apparatus allowing of
any desired current density being produced on a point-
ed electrode. These phenomera are by no means con-
nected with a given con-entration of the sulphuric
acid. For concentrations alove or below those mostly
used by the author (1:4 to 1:6), the same phenomena
will take place, though requiring more time in order
to be observed. As regards a possible explanation ot
these experiments, the author is not able to ascertain
whether the latter are exclusively due to the rise in
temperature occurring at the point of maximum current
density. The high fall of potential which takes place
at the same point could in fact equally play a part in
these phenomena; and the latter would in this cuse
exhibit a possitle analocy with trose okserved in coxn-
nection with discharges in gases.

The new main shaft of the Wa'hi gold mine in New
Zealand was sunk 83 feet in eighteen days. The shzft
is 32 feet long by 8 feet wide, and is timbered with
9 inches square sets, with lagging. The depth referred
to was from 20 feet to 103 feet from sur’ ace, the shal-
lowness being necessarily favorable to speed of
sinking.
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Mail Automobiles in Denmark.

The automobile commission recently sent abroad
by the Danish government on a tour of inspection
with a view to reporting as to the adaptability of the
automobile for short-route mail service has just re-
turned to Copenhagen. The commission is composed
of officials from the post-office and other govern-
mental departments and engineers appointed by the
government. The following comments upon their
work, which appeared in a recent issue of the Danne-
brog, a leading Copenhagen daily, may be of interest
to automobile manufacturers:

“The members of the commission visited a large
number of places in north and central Germany,
France, and England. The object of the commission
was to investigate to what degree the automobile
might be made a substitute for secondary railways.

“From what we have learned it was evident to the
commission that the automobile offers the best of
service in places where the modern machine has been
employed in the public service. The automobile
reaches its destination on time, and has advantages
over the railway train, which often in foreign coun-
tries, especially in England, fails to arrive on schedule
time. It is, however, only on the shorter routes that
the automobile has as yet been introduced into the
postal service.

“The greater number of foreign automobile manu-
facturers have hitherto paid little attention to the con-
struction of automobiles for practical purposes. The
few manufacturers who have, however, given special
attention to this subject have been successful, as is
evidenced by the cordial reception which the public
has given the automobile omnibus, for instance.

“If speed were not a consideration, it was evident
to the commission that it would not be advisable to
replace the present stage service with automobiles.
On the other hand, if quicker delivery is the main ob-
ject, the automobile will
best meet the requirements.

Scientific American

tically determined to try the “Schneider-Creuzot”
French omnibus, a car with a quadruple gasoline cylin-
der of 24 horse-power, costing $3,600, and accommodat-
ing twelve passengers inside and three on the plat-
form. This car is at present most in favor with the
commission.

THE IGUANA.

Among the interesting specimens brought back from
the Bahamas by the expedition sent out by the Mu-
seum of Natural History of New York was a live
iguana about three and a half feet long. This example
of the Pachyglosse was found on the Island of Andros
where, as in the other islands of the group, the na-
tives regard the animals as delicacies, hunting them
by smoking them out of their burrows in the pine
thickets. .

The iguanas, a family of lizards, belonging to the
sub-order mentioned above, comprise fifty-six genera
and 236 species. With a single exception, ail the
genera of this extensive family belong to the New
World, being especially characteristic of the Neotrop-
ical region, where they occur as far south as Pata-
gonia, while extending northward into the warmer
parts of the Nearctic region as far as California and
British Columbia. The iguanas are characterized by
the peculiar form of their teeth, these being round at
the root and blade-like, with serrated edges toward
the tip, resembling in this respect the gigantic extinct
reptile the iguanodon. The typical forms belonging
to this family are distinguished by the large dewlap
or pouch situated beneath the head and neck, and by
the crest, composed of slender, elongated scales, which
extends in gradually diminishing height from the nape
of the neck to the extremity of the tail. The prevail-
ing color is green; and, as the majority of them are
arboreal in their habits, such coloring may be gen-
erally regarded as protective. Those, however, which
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New Method of Manufacturing Steel.

It is reported that successful experiments have just
been made by the Iron, Steel and Metals Manufactur-
ing Company at Melbourne, Victoria, for the purpose
of proving the value of certain patent rights for the
direct production of wrought iron and steel without
first producing pig iron. Only a rough idea of the
process may at present be had, though trial runs with
New Zealand magnetic iron sand are now being made
on a somewhat larger scale than hitherto. The sand
is first separated from its gangue by electro-magnetic
separators, this treatment leaving a pure magnetic
iron oxide. The sand is then fed from a bin into the
furnace, which is entirely novel in its features, being
chiefly mechanical and automatic in its operation.

The ore drops from the bin into a slowly revolving
cylinder placed at such an angle that the ore travels
forward continuously in it. As it does so it is heated
to a dull red by the waste gases from subsequent oper-
ations. From this cylinder the ore drops into a second
revolving cylinder, where the fine particles are sub-
jected to the action of reducing gases which reduce
the magnetic oxide of iron to the metallic form, at
the same time permitting the particles to retain their
individuality. From this second cylinder the reduced
ore drops into a smelting bath at the bottom of the
revolving cylinders, and the molten steel or malleable
iron, as the case may be, is tapped from this whenever
that operation is necessary. It will thus be realized
that the process is one of great simplicity and yet of
much ingenuity. Not the least interesting part of it
is the use of fuel oil for heating purposes. This is
employed to secure concentration of heat and direct
application in the furnace work. It is found that the
fuel oil possesses many advantages over producer gas
as used in existing smelting practice. The work done
so far has demonstrated that not only is oil a cheap
fuel, quite irrespective of the capital outlay that
would be required if it was
decided to ‘utilize -producer

“It is the intention here in
Denmark, possibly, to re-
place the day coaches
(stage service) by automo-
biles. It will be required
that the automobiles have
a speed of about 12 miles
an hour on the average,

which is about the speed
maintained in the public
mail service in foreign

countries.”

The Danish government
has recently entered into a
ten-year contract with a lo-
cal company for the de-
livery of mails over the
stage routes in Denmark
proper. This company pro-
poses, with the consent of

gas, but it is so thoroughly
under control as to insure
the best service.

The temperature at which
iron ore melts is given var-
iously at from 1,500 deg. to
2,000 deg. C., according to
its purity.

The accurate gaging of
temperature in the furnaces
plays a very important part
in the company’s work, and
accordingly an installation
of thermo-electric thermom-
eters has been made at the
company’s works. The ap-
paratus consists of a ‘‘cou-
ple” consisting of a plati-
num-iridium junction in-
closed in a metal tube fully

the post-office department

and under its supervision,

to install automobile

coaches in place of horse-drawn vehicles. This is an
important branch of the postal service, since there
are so many small islands without railways. The
passenger and freight traffic makes many of the routes
quite profitable.

Four automobile omnibuses of French and, probably,
German and Scotch manufacture will be given a three
months’ trial, beginning with September of this year.
It is confidently expected that the experiment will be
successful, and if so, that there will be a large de-
mand during the next two or three years for automo-
biles of the omnibus type. .

The following are the rather severe conditions to
be met before any particular make of automobile will
be purchased:

The body of the car (exclusive of machinery) must
be approved by the commission. The machine must
be run 2,000 kilometers (1,243 miles), after coming
from the factory, at the maker’s expense, an inspector
appointed by the commission being on board all the
distance. The car is then to be taken apart and each
part carefully inspected, cleaned, and readjusted. and
the car is to be run for three days at expense of maker.
The car will then be forwarded to Copenhagen and
run for three months by a driver furnished by the
maker, who shall be accompanied by an agent of the
commission. The commission will pay the salary of
the driver, will furnish gasoline and oil, and provide
housing for the car. The commission will pay one-
third the price of the car on ordering it, one-third on
its delivery in Copenhagen, and one-third at the end
of the three months’ trial, if it is found satisfactory.
The trials are to be conducted under the supervision of
the post-office department, and from their decision
there is. no appeal.

The car must accommodate sixteen persons, includ-
ing the driver, and be capable of carrying 1 ton of
freight pesides, at an average speed of 12 miles an
hour on a ¢ per cent grade. The commission has prac-

AN IGUANA BROUGHT FROM THE BAHAMAS.

reside on the ground have much duller, though as a
rule equally protective, lines. Iguanas possess to an
extent exceeded only by the chameleon the power of
changing their colors. Though the natives of the Ba-
hamas claim that these lizards live on fruits and the
tender. shoots of plants, many scientists assert that
they are insectivorous.

Col. Renard, the chief of the French military aero-
static department, has devised a new type of marine
boiler. For some years past this officer has been en-
gaged in the designing of a specially light yet powerful
motor for aerial purposes, and it was in the course of
these experiments that he has designed this marine
boiler. Col. Renard has laid it down as an axiom that
the true solution of the problem of aerial navigation
depends upon the construction of a motor which shall
not weigh more than one kilogramme per horse-power.
Although he has not yet succeeded in building an ex-

plosion motor conforming with this condition, he has

succeeded in designing a steam engine, the weight of
which he has reduced to 1.5 kilogramme per horse-
power. The particulars of the boiler are pres'erved
a secret by the French government, which has pro-
cured the invention and is now developing it, since it
means an economy of 75 per cent both in weight and
space as compared with the ordinary tyne of steam
generator. Col. Renard has built one of these boilers
of 80 horse-power, the weight of which is only 120 kilo-
erammes, and so satisfactory has it proved under test,
that he is now engaged in the construction of two
marine engines, one of 1,000 horse-power and the other
of 1,200 horse-power, weighing 1,500 and 1,800 Kkilo-
grammes respectively, for trials in torpedo boats. An-
other advantage of this type of boiler is the economy
in the consumption of fuel. Gasoline is used at the
rate of only 434 grammes per horse-power hour. Steam
is raised in'seven minutes, and full pressure in fifteen
minutes, while scarcely any heat is lost by radiation.

3 feet long, which is placed

in the center of the furnace,

and the temperature is then
recorded on the dial of a special form of voltmeter,
each division on which represents 25 deg. C. This
voltmeter reads up to 1,600 deg. and is placed at any
convenient distance from the furnaces. The various
thermometers are connected with a switchboard,
which is again connected with the “couples” or tubes
in the furnace. In the installation under notice four
“couples” will be used, inserted in different parts of
the furnace, and separately connected with the board,
so that the reading of any thermometer can be taken
and any discrepancy in the heat of different points of
the furnace can be quickly remedied. It is interesting
to notice that the voltmeter is so extremely sensitive
that variations of heat down to 0.5 of a degree were
easily noticeable in the trial test. The greatest temper-
ature rerorded was 1,300 deg. C., equal to 2,340 deg. F.
—John P. Bray, Consul-General.

A direct railway between Shanghai and Canton pre-
sented so many difficulties, on account of the moun-
tainous region to be traversed, that some Belgian
engineers conceived the idea of making a branch from
Shanghai, by Hangeschan and Nantschan, to Tschan-
scha, capital of Hunan, where it will join the Canton
and Hankow line. . The Frankfiirter Zeitung states
that the concession is granted.

—_— . ——

The Great Northern Railway has now fitted five sets
of Ransomes and Rapier’s hydraulic buffers at its
King's Cross Station. These buffers, together with
five similar sets just installed by the Caledonian Rail-
way at the Central Station, Glasgow, are the largest
of their kind yet constructed; their pistons have a
stroke of 7 feet. In tests carried out at King’s Cross
a train, weighing with engine 369 tons, was run into
one of these sels of buffers at a speed of 9.4 mileg an
hour, and by their action was smoothly brought up
without serious inconvenience to people seated in the
carriages.
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THE REINDEER INDUSTRY IN ALASKA.
BY R. I. GEARE.

Uncle Sam has found a very economical and success-
ful way of sustaining life among the Alaskan Eskimos.
About a dollar and a quarter a year per caput pays
the bills, the ‘“value received” consisting of reindeer,
imported from Siberia, which furnish the natives with
fcod, clothing, means of transportation, and other
necessaries of life.

It will be remembered that Dr. Sheldon Jackson, the
Alaskan agent of the Bureau of Education, discovered
as far back as 1890 that these people were rapidly
losing the sources of their food supply. The whales
were going further and further northward, the wal-
ruses were disappearing, the seals were becoming ex-
terminated, and even the caribou had departed. In
other words, the Eskimos of that region were face to
face with starvation.

The result was that in the following year (1901)
Dr. Jackson brought over from Siberia the first lot of
reindeer, only sixteen, and started a little colony of
them on Unalaska, an island lying off the bleak coast
of Alaska.

At first the experiment was looked on as rather a
waste of time and money, but time came to the rescue,
and it was clearly proved that these animals could be
successfully imported and taken care of, so that now
our good law-makers are appropriating $25,000 annually
for increasing the supply. The reindeer have taken
kindly to the native moss, which forms their principal
article of food and of course needs no outlay for culti-
vation. There is said to be enough of this moss in
Alaska to furnish plenty of food for 10,000,000 rein-
deer.

The first 1ot of reindeer imported were selected from
the Chukches herds, a tough and hardy breed. Next,
some of the Tunguse stock, larger and stronger than
the others, were brought over. The price of the for-
mer in Siberia is about $4 for a full-grown animal, and
of the latter about $7.50 apiece.

At the present rate of increase, even if no more are
imported, there will be at least 1,000,000 reindeer in
Alaska in less than twenty-
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and in about half the time required for dog teams.
They can also be ridden with a saddle, and travel
along contentedly with a pack-load of 150 pounds.

Thus, while the original motive in bringing these
reindeer into Alaska was simply to give the natives a

REINDEER RIDING.

permanent food supply, their excellent adaptation to
transportation purposes (especially in view of the dis-
covery of large gold deposits on the streams of those
distant Arctic and sub-Arctic regions), has caused
them to become an actual necessity for the white man
as well as for the Eskimo.

These highly successfil experiments with Siberian
reindeer, it may be added, must not be confounded
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about three-fifths of them died from starvation, while
the remainder were unfit for service. Fortunately
for the miners, however, abundant supplies reached
them in time to save their lives.

The illustrations accompanying this article are re-
produced from photographs, taken by Dr. Sheldon Jack-
son, in the Smithsonian Institution’s reprint of Mr.
Grosvenor’s article.

No DMore Crisp Bank Notes,

The days of the crisp bank-note are numbered. In-
stead of being crisp, the money which the government
Bureau of Engraving and Printing will hereafter turn
out will be soft and velvety, if important experiments
which are now being conducted in the presence of
treasury officials for the purpose of demonstrating the
advantages of a novel chemical treatment for paper
prove satisfactory. The result of the adoption of the
new secret process will be to revolutionize a portion
of the work connected with the printing of the paper
money of the United States. Under the new process
it will take just sixty days less time to manufacture
a bank-note than under the present method. The
chemical solution not only renders the paper soft and
velvety, but it also makes it non-shrinkable. By ap-
plying it to a Japanese napkin that article becomes
as soft and pliable as a tissue of silk. The chemical
preparation acts as an antiseptic and preservative.
When applied to old documents it seems to knit the
fiber together and prevent further decay. Under the
present process of printing paper money the paper
has to be thoroughly soaked in water. While it is in
this soaked condition, one side of the paper is printed.
The sheet is then placed in a steam-room and kept
under a high temperature for thirty days, the time
necessary for the ink to dry. The sheet is again soak-
ed as in the first instance and the reverse side of the
bill printed. The thirty-day drying process then has
to be repeated. In cases where a third impression on
the bill is necessary, which is required when the print-
ing is done in two colors, the wetting and drying pro

-cess has to be repeated for

five years. To go a step
further, it will not be at
all surprising, in the opin-
ion of some, if this indus-
try should grow to be one
of considerable commer-
cial importance to the
United States, and it has
even been estimated that
in some thirty-five years
Alaska may be in a posi-
tion to sell annually half
a million to a million rein-
deer carcasses, besides
furnishing several thou-
sand tons of hams and
tongues. Nor may it be
a figment of the brain to
predict that at no very dis-
tant day, as suggested by
Mr. Grosvenor, long trains from Arctic and sub-Arctic
Alaska will roll into Seattle and some of our other
westernmost cities, laden with cargoes of this very
palatable food.

The profits that can be realized from reindeer are,
if correctly quoted, very large. For instance, a fawn
during the first four years of its life costs the owner
less than a dollar a year, while at the end of
that period it is

A HERD OF REINDEER IN ALASKA.

with the unsuccessful attempt in 1898 to introduce
reindeer from Lapland. On that occasion the motive
was for hauling supplies from the head of Lynn Canal
to miners in the Yukon. The failure in that case was
due to the fact that the supply of Norway moss which
had been brought with the animals soon became ex-
hausted and the animals positively refused to eat the
grass that grew around Seattle. The result was that

a third time, and an-
other month is thus con-
sumed in its production.
Besides the delay of this
process, the wetting and
drying rot the fiber of the
paper, and, although it is
“starched” to give it the
crisp appearance, the
starch soon wears out and
the bill becomes limp and
worn. In printing Dbills
on paper that has been
treated by the new pro-
cess no wetting is neces-
sary. The ink loses none
of its luster when applied
to the paper, as under the
old process, and is thor-
oughly dry within forty-
eight hours after the printing is done.—Geyer’s Sta-
tioner.

The essential features of the wireless system of
communication and the automatic fire alarm system
have been combined by Emil Guarini, of Brussels, and
by means of the apparatus devised by him the heat
generated by a fire will itself be the means of giving
the alarm to the fire
department or wher-

worth $50 to $100 for
its meat, and nearly
double that amount if
trained for the sled or
as a pack animal.
The does are very
prolific, and after the
year may be counted
on to add to the herd
a fawn a year for
some ten years. They
also furnish very rich
milk, which is said to
make excellent cheese,
the quantity of milk
averaging about a tea-
cupful at a milking.
The reliability and
endurance of these
animals is remark-
able, making them in-
valuable for transpor-
tation service. This
is proved by the fact
that they have now
for several years been
used to carry the
United States mails
on regular routes with
the greatest success

HOBBLED REINDEER READY FOR SHIPMENT FROM SIBERIA,

ever else it may be
desired. The inventor
contemplates that the
most valuable func-

tion of the system
will be the dispensing
with the extensive

wiring of large build-
ings where the auto-
matic fire alarm is
desired and the
method of procedure
deemed the mecst de-
sirable by him is to
have the alarm turn-
ed in by wireless
communication to
some central point in
the building where
there would be some
one to receive the
alarm and to makean
immediate investiga-
tion. If necessary,
an alarm may then
be turned into the
fire headquarters by
similar wireless
methods.




132

Scientific American

Avcusr 20, 1904.

RECENTLY PATENTED INVENTIONS,
Ot General Interest.

COMBINATION-TOOL FOR WATCH-RE-
PAIRING.—M. W. SAyYIDAH, Deepriver, lowa.
In this instance the invention has for its aim
the provision of novel details of construction
for a tool which affords convenient and re-
liable means for the setting of roller-jewels
in correct positions, and hold cannon-pinions
and the hands, large and small, of watches
when these are to be cleaned or repaired.

BUCKLE.—J. C. ROSENKRANzZ, New York,
N. Y. One purpose in this case is to provide
a buckle especially adapted for use as a
suspender-buckle for the back straps of vests
ol trowsers or similar purposes and to so
bivot the tongue of the buckle upon the frame
that a pivct-pin will not be required and fur-
ther, tc effect the pivotal connection between
the tongue and frame by loosely clamping
one end of the tongue in a depression in the
frame, thus rendering the buckle more simple
and economic in construction than that showu

and described in a former Letters Patent
granted to Mr. Rosenkranz.
VIONTILATOR.—F. J. DPROCHASKA, Park

River, N. D. The object in this invention is
to provide an improvement whereby the top of
the ventilator may be raised to any desired
distance from the body, so as to increase
Lthe efficiency of the ventilator, and, further,
to so construct the ventilator that no matter
how high it may be placed the said top may
be raised and lowered as far as desirable with-
in the limit of its movement by any person
within the room or apartment over which the
ventilator may be placed.

KNIFE.—G. C ParMer, Rochester, N. I.
This invention relates to improvements in pock-
ct-knives, the object being to provide a knife
ot novel construction in which the blades when
not in use are wholly concealed within the
handle, the handle consisting of two sections
having hinged connection and movable one
section relative to the other.

DRAFT-EQUALIZER.—E. J. D. MILLER,
New Rockford, N. D. The improvement relates
to means for equalizing the pulling strain on
{wo or more pairs of draft-animals, and has
Tor its object to provide details of construc-
tion for draft-equalizer, which are simple,
practical, and inexpensive, the improvement be-
ing equally well adapted for use as a four-
horse, five-horse, six-horse, or eight-horse draft-
cqualizer and in either application effectively
distributing the draft strain upon all the ani-

mals employed to pull a load.
APPARATUS FOR DESTROYING  IN-
SKCTS.—A. L. Jones, Llano, Texas. This in-

vention comprises a wheeled frame carrying a
novel form of burner which is adapted to
pass over the field between the rows of cot-
ton and to burn and destroy all animal and
vegetable life between the cotton-rows. Side
~hields are provided to protect the cotton it-
self, and a novel blowing apparatus is arranged
to act on the cotton and blow the insects
rom the same under the machine, where they
are immediately destroyed. It is intended
especially for destroying boll-weevils.

IHHORSESHOR.—J. E. llorrmax, New York,
N. Y. In this case the invention relates to im-
provements in horseshoes designed particularly
to prevent a horse from slipping on Yce-cov-
ered or slippery pavements, an object being to
provide a shoe of this character of simple
and inexpensive construction and so arranged
that a rubber heel-pad may be used in connec-
tion with it.

VAGINAL SYRINGE.—II. T. Foorr, New
Rochelle, N. Y. The invention relates to sy-
ringes made of rubber and consisting of a
bulb and a spout extending integrally from the
bulb. The object is the provision of a syringe
arranged to insure a complete closing of the
vaginal entrance to allow distention of the
vagina with a copious flow of water and with-
out exterior escape of the water, thereby pre-
venting soiling of the user's extremities or
the clothing and allowing the use of the syringe
in a standing position.

BOOT OR SIIOE.—W. Crovir, New York,
N. Y. The improvement refers to the con-
struction of the sole portions of boots and
shoes; and the purpose of the invention is to
provide an elastic medium concealed within
the sole which will tend to keep the sole nor-
mally flat throughout its length and which
will add to the elasticity of the tread, par-
ticularly in what is known as ‘‘flat-last” shoes.

BOTTLE-PACKING DEVICE.—J. T. CrAW,
Jersey City, N. J. The purpose of the inven-
tion is to provide a sheet, board, or partition
in which bottles can be conveniently and quick-
Iy placed in alternately-reversed order, por-
tions of bottles extending above and below
the sheet, so that they will be arranged in
rows, the bottom of one bottle being adjacent
to and practically flush with the stoppered
mouth of the next, and to so construct the
sheet that bottles are readily seated and re-
moved, and so that they be held in place in
the sheet, it being possible to remove a load-
ed sheet from a case, without danger of any
bottle carried thereby leaving its position.

MAITL-DELIVERY BOX.—J. A. BARCLAY,
Ballena, Cal. The object in this instance is
to provide a box having details of construc-
tion that adapt it for the safe holding of
mail-matter placed therein, that will sound an
alarm when the box is opened to deposit mail
or notify the owner if an attempt is made to
surreptitiously remove the contents, a further

object being to provide means for supporting
and displaying mail-matter that is to be col-
lected by the authorized collector.

Heating and Lighting.

HEATING-DRUM.—M. E. LorHR, Claypool,
Ind. This invention relates to a drum adapted
to be interposed between two stove-pipe sec-
tions or, if desired, attached directly to the
outlet-flue of a stove, so that the burning
gases in passing through the drum will heat
the air-compartments thereof and the air cir-
culating through these compartments will in
turn be heated thereby.

BURNER.—J. Hurxricus, New York, N. Y.
In this patent the invention relates to a burner
for volatile combustible liquids, notably for
alcohol. The object is to increase the heat of
the burner with a given amount of fuel and
to provide a burner which will operate from
generated gas with perfect safety and which
may be regulated easily and effectively.

Machines and Mechanical Devices.,

MORTISING-MACIHINE.- -Gi. A. EnsiaN, De-
fiance, Ohio. Mr. Insign’s object is to pro-
vide a mortising-machine arranged to permit
of setting the machine to accurately form the
mortise to any desired depth, and cause the
mortising-tool to operate automatically and
feed at a slow speed into the work and return
with a fast positive motion during about one-
half of the return stroke, to finish the latter
under acquired momentum, and to finally come
automatically to a stop at the end of the
return stroke to allow convenient shifting
of the work by the operator for the next cut.

Nore.—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.

Business and Personal {Qants.

READ THIS COLUMN CAREFULLY.—You
will tind inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you the name and address of the party desir-
ingtheinformation. In every case it is neces=
sary to give the number of the inquiry,

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Tnquirv No. 58%0.—For manufacturers of minia-
ture steam tugs or lighters, also for makers of minia-
ture search lights.

AUTOS.—Duryea Power Co., Reading, Pa.

Inguiry Neo. 58S1.—For dealers in shells, etc.

“C. 8. Metal Polish.

Inquiry No. 53882.—For makers of steam engines,

boilers and fittings for motor cars up to 6 h. p.; also of
running gears for cars suitable for steam engines.

Indianapolis. Samples free.

For bridge erecting engines. J. S. Mundy, Newark, N. J.

Inquiry No. 5883.—For manufacturers of wind-
mills, pumps and tanks.

Perforated Metals, Harrington & King Perforating
Co., Chicago.

Inquiry No. 5884 .—For a 30-h. p. and an irricating

machine moved by the current of a river, also steam
return traps for bringing the steam back to the boiler.

If it is a paper tube we can supply it. Textile Tube

Company, Fall River, Mass.

Inquiry No. 53883.—For manufacturers of felt,
also of springs and spring motors.

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montpelier, Vt.

Inquiry No. 53886.—For makers of cheap per-
forated lockets for putting up solid perfume.

The celebrated * Hornsby-Akroyd” Patent Safety Oil
Engine is built by the De La Vergne Machine Company

Foot of BEast 138th Street, New York.

Inquiry No. 3887.—For patterns of small gasoline
engines, also drawings of small Jaunches.

Woven wire fence machine, makes 1,000 rods daiiy,
easy. Part interest for sale. Price low. W. Z., 1000
Tribune Building, Chicago.

Inquiry No. 5888.—Wanted,information concern~
mg machinery and methods of pressing dry powder
mto cakes, wrappit.g same in paper wrappers and past-
ing same together.

Patented inventions of brass, bronze, composition or
aluminum construction placed on market. Write to
American Brass Foundry Co., Hyde Park, Mass.

Inguiry No. 5889.—W anted, to communicate
with users of infusvurial earth.

Sheet metal, any kind,cut, formed any shape. Die
making, wire torming, embossing, lettering, stamping,
punching. Metal Stamping Co., Niagara Falls, N. Y.

Inquiry No. 3890.—For makers of hanking ma-
chines tor putting up fish lines.

Manufacturers of patent articles, dies, metal stamp-
ing, screw machine work, hardware specialties, machin-
ery and toois. Quadriga Manufacturing Company, 18
South Canal Street, Chicago.

Inquiry No. 53891.—For machinery for making
2 x 4 x 8 inch concrete brick (sand and cement).

English and European Market for American Manu-
factures.—W. & R. Leggott, Limited, East Parade, Brad-
ford, England, is in remarkably good position for hand-
ling any article connected with building trade,and will
be glad to act as agent for American firms. Please
communicate.

Inquiry No. 5892.—For makers of windmills used
for pumping water for irrigation purposes.

MECHANIC, first-class workman, teetotaler, having
thorough knowledge (both theoretical and shopwork)
of manufacturing watchmakers’ tools, instruments for
dentists, physical and electrical apparatus, induction
coils. Roentgen apparatus, etc.,, and most other
branches of mechanical work, wants employment.
Write to T. REUTER, 247 Avenue A (Muelier), N. Y. City.

Tnauiry No. 3893.—For makers of novelties for
the mail order business.

Touguirv No. 3894.—For makers of high power,
Iizht-'wpight engines, of about 2§ to 2 h. p., not to ex-
ceed "5 pounds.

Twquiry No. 5895.—For manufacturers of bal-
loons.

Tnguiry No. 5896.—For an overshot water wheel.
used for small power on farms. made of steel, axle
rams, etc., bucket of sheet iron, etc.
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HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will be paid thereto. This is for
our information and not for publication.

References to former articles or answers should give
date of paper and page or number of question.

Inquiries not answered in reasonable time should be
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

Special Written Information on matters of personal
rather than general interest cannot be expected
without remuneration.

Scientific America.n SupBIements referred to may be
had at the office. rice 10 cents each.

Booksireferred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9443) W. H. asks: 1. Please
plain the principle of the string telephone and
how it works. A. The diaphragm of the
string telephone vibrates and transmits the
vibrations of the air set up by the voice to the
string. This in turn transmits the same vibra-
tions to the diaphragm at the other end of the
line and this in turn sets the air in vibration
at the other end of the line. So the ear at the
receiver hears that which is spoken into the
transmitter at the remote end of the line. 2.
If talking in a room causes the walls of the
same to vibrate. A. The walls of a room
certainly vibrate when a sound is made in the
room. To see this, place your ear against the

ex-

wall when a piano is being played on the
other side of the wall. You will hear the
tone of the instrument very much louder. 3.

Is it the north or the south pole of the com-
pass needle that points to the north? A. The
north pole of a magnet is the pole which points
north when the magnet is at rest under the
action of the earth alone. 4. When a bar
magnet has one of its poles stamped with *“N”
does it mean that it is a north pole or a north-
seeking pole? A. The pole markéd **N” and
the north-seeking pole are the same poles.
These are two different names for the same
thing. There is no need of the name ‘‘north-
seeking.” It is of course true that the nature
of the magnetism in the pole of the magnet is
opposite to that of the pole of the earth to-
ward which the magnet points; but this is not
involved in the name of the pole of the magnet.
The north pole of a magnet is the pole which
points north, and the north-seeking pole is
the same. Neither name expresses the nature
of the magnetism of the earth at its north pole.

(9444) W. S B asks: Is it neces-
sary in order to produce a current in a wire
by induction, that the wire should be cut by
magnetic lines of force? If so, how can the
secondary wire of an induction coil or of a
transformer be cut by lines of force when
only a direct current is sent through the pri-
mary? A. It is necessary that a moving con-
ductor should cut lines of magneti¢ force in
order that an II. M, F. should be produced in
that conductor. Then a current will flow
through the moving conductor if the external
circuit be closed. This is the basis for the
production of electric currents by dynamos.

1t is necessary that the number of lines of!

force which are included in the turns of a
closed eonductor which is at rest should vary
in order to produce an E. M. I. and current
in that conductor. In this way currents are
produced in induction coils which are a special
form of transformers. A direct current is sent
into the primary coil. While this current is
rising to its full flow, the number of lines of
force in the space in and around the induc-
tion coil is increasing, and a secondary cur-
rent is produced in the secondary coil in the
reverse direction to that of the inducing cun-
rent in the primary coil. A sccondary current
is also produced in the turns of the primary
coil in the reverse direction to that of the
primary which cuts down the effect of the
induction of the primary current. This is
called self-induction. As soon as the primary
current reaches its full value, if it is direct,
the induction ceases and no further change
takes place in the number of lines of force
in the secondary. Hence the secondary cur-
rent ceases. At this instant the vibrator, or
other form of interrupter, breaks the primary
circuit, and the lines of force in the space
around the primary coil fall back to zero. This
in the same manner as before produces an E.
M. F. and current in the secondary and pri-
mary also, but in the same direction as the
flow of the primary current. This action con-
stantly repeated and combined with the action
of the condenser gives a succession of sparks
at the spark gap of the secondary coil. The
condenser causes that the sparks shall take
place only upon the break of the primary cir-
cuit and shall the refre be all in the same
direction as that of the primary current. In
this way the common forms of induction coil
give a pulsatory, interrupted, unidirectional
current. For fuller explanation of this see
“Thompson’s Elementary Lessons,” which we
can send you for $1.40.

NEW BOOKS, ETC.
RaDp10-AcriviTy. By E. Rutherford, D.Sec.,

F.R.S., F.R.S.C. New York: The
Macmillan Company, 1904. 8vo.; pp.
399. Price $3.50.

Prof. Rutherford, who occupies the chair of
physics at McGill University, Montreal, has
been one of the most prominent experimenters
in the field of which his new book treats.
Since the discovery of radium, every day new
experiments are being made to determine the
radio-activity of various substances, and the
probabilities are that its phenomena will yet
cause a complete revision of our ideas concern-
ing matter. Throughout his work Prof. Ruth-
erford has followed the theory that the atoms
of radio-active bodies are undergoing spontan-
eous disintegration. The interpretation of
results obtained has been largely based on
this theory, and the logical deductions made
from its application to radio-active phenomena
have also been considered. The work covers
the whole subject in a comprehensive manner.
Besides chapters on radio-active substances
and emanations, as well as on the radio-ac-
tivity of the atmosphere and of ordinary ma-
terials, the mnature, properties, and measure-
ment of the radiations and emanations are
treated of in a most thorough manner. A
chapter on the *“lonization Theory of Gases”
will be found very heipful in the interpreta-
tion of the results of measurements in radio-
activity by the electric method, while another
short chapter describes the methods of meas-
urement which give the most accurate results.
The book will without doubt receive a cordial
welcome from all physicists and experimenters
throughout the world.

SEA GUIDE AND YACHTING MANUAL Ko

1904. By Paul Eva Stevenson. New
York: Gardner & Cox, 1904. Price,
25 cents.

This little book contains a good deal of

infcrmation of interest and value to yachts-
men and sailors in general. Among these
topics may be especially mentioned the com-
prehensive tide tables on page 2 and explana-
tion of the United States Buoyage System on
page 145. There is in short a very fair collec-
tion of data relating to things encountered by
the yachtsman cruising either at home or
abroad.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
August 9, 1004

AND EACH BEARING THAT DATE
|See note at end of list about copies of these patents.]

Accumulator, Lyons & Breadwell

......... 766,958
Air brake accelerators, V. C. Tasker...... 766,915
Air compression and utilizing device, M.

C. Wilkinson ..........ccoiiiiiiiian.. 67,027
Alloy, metallie, C. Meadows .. 767,160
Amalgamator, W. FE. Vandenburgh. . TBT,R60
Amalgamator, dry sand, F. J. Hoyt ...... T67,2706
Amusement  bLath  and  swimming  school,

hygienic, C. 1 Randolph .. 767,124

ent device, W. J. Keefe . 767,281
1t systems, regulator for a

series of, J. H. Iallberg ..o, 766,824
Arm, artificial, J.o V.o Bennett ..., .. 767,201
Autonttic switch, W. Do Simpsou .. 167,176
Automobile, 1. J. Jenness .. 767,162
Automobile controller, A, . 767,127

Awning fixture, A. De Simone

AX  head, W. Ilatcher

Axle box, car, J. W. Stephenson ........ 767,360
Axle, vehicle, . C. Poterson............ 767,010
Badge, D. K. Stone ......coieieieieian. 766,913
Bag fastener, .B. vom REigen.. 767,044, 767,045
Jale tie, W. Ross. Sr. ..., 767,248
Balls, ¢le., composition for

B, OIney o i i 766,839
Band fastcuer, II. L. Wagner . 766,920
Bath. See Amusement bath.

Bearing for wheels,  pulleys, ete., G.

Dornauf ... e e 767,212
Bearing, sclf-lubricating carriage, G. W.

NICKerson ..ot iiiiinnnnnnn, 767,164
Bed, folding sofa, L. N. Bachand . 766,924
Bed or couch, J. Hoey ..coovviiiiinienn. 767,161
Bed, sofa, l. N. Bachand 766,925
Bed, sofa, . Hauser ........ 767,059
Bedstead, R. H. Wheeler . 766,858
Beer, ale, or porter drawing machine,

steam, A. L. Malone 767,302
Belt splice, D. 'T. Clemons 766,930
Binder, L. M. Leslic .......... . 167,167
Binder, H. F. Huelster ........ 767,277
dinder fer ledgers, elce., loose lo .

MOOFC  ovv ittt 767,161
Binder, loose leaf, C. Malthy 767,159
Binder, Joose leaf, L. .Anderson 767,197
Binding apparatus, loose leaf,

Lftefic ..., 767,100
Boat _leak detector,

Ww. Cogan 766,811
Body brace, J. U. .. 766,863
Book stack, B. R. . 767,109
Book supporter, L i 767,139
Bookbinding, C. Chivers . 767,262
Boring tool adjustable .

Strand . 767,317
Bottle, W. E. Moyer 767,308
Bottle, non-refillable, 767,186
Brake, V. DP. Taylor 766,916
Brake, J. K. Berry 767,258
Brazing, H.. F. Hiller .. 767,339
Brazing compound, L ¥. Hiller .. . 767,3?0
Brick, making, O. G. Diefendorf ...... 766,938
Bricks f r building purposes, composition _

for, H. M. Hanmore ................ 767.();\4
Beidle bit, H. J. Ormsby .... .. 7(37.1!7
Brush, fountain, Wright & ¥ .. 767,194
Ruckle, L. Sanders .........c.oooen . 767,171
Buckle, suspender, D. L. Smith... .. 767,126
Ruilding construction, J. O. Fisber .. 766,943
Rutton, cuff. T. Fenton .. 766,816
(age, automatic dumping, . . . 766,907
‘Calenlating  device, mechanical, .

SteeLE i et 767,181
alentator, . H. Speckman ............ . T67,087
Calevlator  ¢anceling  mechanism, D. .

Felt .... .. 167,107
Camera, A. T Nowmmtl et . 766,967
Camera multiplying attachment,

Martin  .....oiiiii i 767,021
Cumeras, air check exposing device for, F.

Cheesman  .....uviveenennennanennn 766,874

Can opener. G. Agobian .................. 767,132
Cans, machine for venting and restopping

vents of, S. Haigh ...... ceeeeaesanenus 767,222
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11 99  Foot and Cans, manufacture of decorated or labeled
ta Power draw n, J. Shirreffs .... ceeiees 167,174
Screw Cutting | Candy pulhng machine, G. M Grls“old . 767,143
 Automatic Cane and folding stool, combined, C. .
Cross Rogers .. .oiiiiiiiiiiiiiiiiiiiaaaa, .. 767,245
Feed a es Cane and stool, combined, Rogers.. 767,246
Cap, S. Blachmann ....................... 767,035
FOR FINE, ACCURATE WORK | Car coupling, G. A. Briegleb..... . 766,805
Send for Catalogne B. Carr coupling, D. Westcott ..... iy 767,191
SENECA FALLS MFG. co, | O bﬁf’e‘iﬁ}ﬁlﬁ auiliary, .C.O.n.n.PfCtlf)f'.’..‘.‘.'. N 767,358
695 Water Street, Car discharge valve, automatic, W. A.
Seneca Falls, N.Y., U. S. A, . S. H. HAITiS cevveneernneneennnnnns 767,272
Car doors, mechanism f01 operatmg dump,
S. Otis  ..oviiieiiiienns I (833 1
Car fender, H. W. Howe .... . 766,999
OOLS V‘\\QSUPPLIE Car fender' street, E. H. Schulze . 766:906
CATALOGUE FREE, Car, grain, M. Brosnan ..... .. . 766,871
3 "‘IE co 120 CUVERT 5T, Car indicator, street, P. J. Ma . 767,074
(O 7Ry | Car, mail and express, W. B. . 767,129
Car, railway, S. F. Swanson ...... . 767,253
Car, tram, D. Townsend .... . 766,854 .
Car ventllator A. W. Bllldldyhun . 766,992
Car wheel, G. W. Curfman .............. 767,041 ' é
Cars by synchronous electric motors, pro-
pelling railway, A. Churchward..... . 766,991 .
Cars, electrical contact device for inter-
mittently establishing circuits on mov- .
ing, J. D. KEen ........ooeeennnnnn. . 766,952 Touring Cars
CardHorcpaper sheets, manufacture of C. p
. Crosier ..o....iiiiiiiiiiiiiieien. . 767,329 .
Carpet stretcher and tack holding tool, com- ! Enduran(‘e and ower
bined, A. Rebetey ................... 767,012 are the keynotes to Rambler superiority,
Cash register, J. P. Cleal .... 766,875 The Rambler won the celebrated Endurance
Cash register, Watson & McGraw. 767,366 Test in 1903. It won the Minneapolis Annuai
Cautlery, burner and mixer for, J. Hil}](ilimﬂin Sgémftestt {((])r the slelzgondéim_e.
v er .. . 767,231 on June 11— ee per cent. grade, in
eeder genn}u al o Ixelly & Truxell.. TeT.284 l]).iimélgle“'zl%’ﬁ’ %%cx%nl(ljfustmted has 16 actuel
entrifugal separator, H. McCormack...... 66,837 h O <3-) wheel base—30-in. tire
Counters Chain coupling, drive, G. S. Zepp........ 767,095 orse power—84-in. wheel base—30-in. tires.
Chair. _See Folding chair. Sold complete with canopy top, beveled
to register reciprocating Qhulk line reel, W. De Roseau........ 766,936 {)ua{.):h;.'ofgs Sy ngm"f r(:nt, our famps ar
movements or revolu- Chronological monitor for use with coin con- Write for Rambler Catalogue; it explainy
tions. Cut full size. ) trolled or other machines, K. P. Gorin 766,995 why the Rambler is superior, and gives the
Booklet F %!Juuk, dr};l.l, B. Hf]' ByerC LB . ;g;,%g} positive proof of its undeniable excellence.
00KIle ree 1gar making machine. . . . 383 >
L Cigar or cigarette holder, 1. A. Heald.... 766,946 O o S & COMPANY
VEEDER MFG. CO. Cleaning fluid, ~T. H. Jackson..... 167,279 Chicago Branch, 304'“'abashAven\:e
Hartford, Conn. Clipping machine, C. M. Chandler 766,990 € Boston Branch, 145 Columbus Avenue
Cielometers, Odometers, (L%oek, W. E. Porter ................. 767,119
s “lock ratchet wheel, T. B. Stephenson, Jr. 767,361
Ta&hi)‘q’?leté’l‘i.t_(?()’lbnte”'é Cloth cutting machine, C. D. Mattison.. 767:076
and thine Castings. = (Qiohl;?s pin, S. A. Briney .............. 766,870 — —
Clothes pressinv machine, Beach & Gould. 767,324 R
TAKE THliINIg'}_‘iE]]:‘JOE}:\T%III%"AD FOR Clot?‘es Cwas([!{n(ﬁ‘x> and wringer, combination, unabout
° . illespie ............. ... ...l 767,270
Lowest Rates and many unusual privileges. Special | Coin actuated machlne attachment, IL C. ’ SearChli ht
$L£ .00 ratel on Fej{tamﬁnatesR lﬁlllpmform(imon (;nAapph- .............................. 767,338
cation tolocal Agents, or ayne, Genera gem i s
291 Main St., Buffalo, N. Y., or A. W. Ec‘clestone, D.P.A COH]L;SIL; ptacle locking mechamsm, R J. 767,298 With Self-contained
£ it ,
385 Broadway, New York. Coke oven, horizontal, H. Poetter ........ 766,898 Generator is the
Collar, horse, B. F. Chapman ............ 767,102 Headlight for
THE OBER LRTHE s Collar’ stuffing machine, C. L. Allen...... 767,196 Small Cars
Collar with combination plate, throatless Ttis 1 and
s For Turning Axe, Adze, Pick, horse, J. H. Vogelsang.............. 767,371 hold:"gn;‘"ofcf;“rﬁgg
Sledge, Hatchet, Hammer, Auger, | Conduit joint, underground, W. L. Me- s runs 10 hours with one
Iile, Knife and Chisel Handles, GOWHI  + it 766,965 filling, and can be turn
Whiffletrees, Yokes, Spokes, Porch Copy holder, J. Auld . .. 767,132 ed out and burned again
Spindl Stj ir B o t ’ Tabl Copying press, A. L. Sneed .. 767,315 and again without ma-
pinc es, Al Laiusters able | corn ground, machine for plepalmg and terial waste of carbide.
and Chair Legs and other irregular ridging, A. Gubrud .. .. 766,823 Qémplcst construction
work. Corset,“A- P MeGraw 767,006 of any hcetylene Lamy,
@‘Sendior Circular A. | Corset, T. H. Baker 767,030 Sendfor circular. List
Corset, V. E. Mack .. . 767,300 price 880,00, Sold
Corset attachment, E. J. 767,307 by all live dealers,
Cotton picker, C. R. Harvin ...... 767,058 .
(grato,t shippifig, T, M. Kemny.... . ;23%3 Established 1840
Jrematery, F. P. Smi . 766,8 b ight St.
Cultivator, W. H. Page .......... . 7677007 | B+ B DIETZ COMPANY, 27 Lalght St., New York
Cultivator, W. A. Hancock ......... . 767,148 v
Cultivator connecting arch, E. Schulz. 767,251
Curtain, O. B. Kaiser < 767 346 g
Cuspidor, automatic self
DT s e 766,831 Natural Asplhalt Sand Surlaced
amper, stovepipe, C. M. Buller ......... A .
Dead c’enters, device for overcoming, L. ROO Fl NG el‘}mjl ?k%g“'
Swenson ...l 766,914 finished gravel roof. Comes
Denitrating plant, R. Evers..... . 767,335 ready to lay in rollsof 108
I[;erailing' block, M. C. Mitchell.. . 766,960 r{um—efge‘c_ Write for sam-
esk, telephone order, J. W. Schmidt . 767,356 vle, circular and prices.
ELECTRO MOTOR, SIMPLE, HOW TO | Dishing and flanging machine, combmed !
make.—By G. M. Hopkins. Description of a small elec- L. Hjorth ...................... . 766,826
tric motor devised and constructed with a view to assist- : Display cald attachment ‘L. Lemos . 767,156
mgkanéateurs t(:] make a uéodtor wh&cfh mlg]ft 39 drlveg Bls{)lﬁy rack, J. Clineon FRMTER Vol 766,931
with advantage by a current derived from a battery, an istilling upparatus WOO! B. Viola,
which would have sufficient power to operate a "foot i ’ ’ 767,090, 767,091 MAc H I N E S FOR ROLLING
lathe or any machiue requiring not over one man pow- | Hoor closer, Pease & Van Norman....... 767,167
er. With 11 figures. Contained in SCIENTIFIC AMER-; Door holder, C. A. Mann . 767,001 SCREw
ICAN SUPPLEMEI\’I‘, No. 641. Price 10 cents. To be| Door spring and check, combine ’
had at this office and from all newsdealers. Larimer = - me . 767,295 THREADS.
Drier, A. Leyer . 767,158 '3 ’
GUNSM'I.}‘;"RS OOL Drying apparatus, etz 767:198 Any size uP to I’ dmu'leter, 8
T Drill, ¥. & R. P. Russell ..... . 767,249 long. Four sizes of machines,
. MAKERS, EXPERI- Drill support, hand, K. P. Shek.......... 766,076 1= Send for Catalogue.
N rilling machine oefer e u .
MENTAL & REPAIR | [ilin machine’ H. B. IKeiper .. ... . 167,282 BLAKE & JOHNSON,
WORK, ETC. Dye, anthacene, R. Bohn ....... . 767,259 P.0. Box 7,  Waterbury COM
FromSm to13-in. swing. gye, l(r]rowlw('nl mordantl, AA LL Lismli{ . ;g;,Ogg ’ :
Arranged for Steam or | Dye, dark-brown woo aska . . 0
Fo%t P(()]wer,TVel%(imede Dyna[.{mosz_\,I su;pensl?g means for axle drlven, 766’891 g‘{lh?l?é‘g’zandPJIL%PS A?NAD mEo§aGt]é£‘T1£ts)f
or Stand-up Treadle. . ewbo .. evelopment.—An i n
Send for Lathe Catalog. ]I;:asel J. Assel ....... RS Debh . ;"ggig% gggelésn ’_glll;/énisrgn}n%ggsrlc%{ireﬁgnée ggd mﬂrlograel&yr Hggf‘}vp
. s and illustra wi -
W.F. B‘E!ggllﬁfmfs co. Efétﬂlcesfézll{“gA"““‘é’;’é‘:ﬂe[ ....... Ums 767,050 | ings showing the constmetwn of various forms of
1999 Ruby St., Rockworp, IrL | Electric motors, means for regulating, J. g%?EiEaM%fsngl"f%fq 1 lllllﬁstratmils‘ P(l}‘(l)(lbgall(?%%nltg
G. V. Lang ..... ARRERERRER 67,154, 767,155 | eacn, Forsale by Mur’m&Co’and all newsdealers
E I P k t A t Electric motors, regulating, J. G. V. Lang N .
clipse FoOcKe mmeter 767,850, 767,351
for general battery testing. 0 to 20 amperes. Blectric switch, A. B. Handy .. 767,052 so METHING NEw !
ii‘ledxlble cmiil at'fciheg and contaf spur in gase, w}]nch H Electrical converter W. B. Churc .... 767,103
s drawn back in €] ket. fle ax
St s Try SRR i G e L Bectromagnet locking deviee, W. Buxter, | " palr Hand IGNITER needs no
?";Lepigtmn Particularly designed for Auto. use. L'levil,fmg and dumping pldtform W. H. 766,817 eng[ljne. Aflew tul'HS({kt thf? haEdle
3 o annery ............. e X produces a large spar urchase
EL Dgglﬂﬁ;ﬁ S];‘;.I;]écp}‘lzl{glge]d‘rl;iﬁis co. Engine. See Gas engine. one of these igniters and save trou-
y Engine, C. A. Braden, reissue. 12,255 ble and expense with batteries.
S — - Dxcavatmg apparatus, J. Lennon .. 766,956 Wecarrya full line ot Maﬁnetos
GAS ENGINE CASTINGS| it ff, it s e GHRLISLE & FINCH G0,
ixercising machine, Pelleti .
for the Franklin One-1alf Horse P Gas E EXha“Ster and  compressor, ’ ’ THE CARLISLE & FINCH CO.
- orse Power Gas Engine D. COMPLON «evuvvnrennenneanennnns 766,876 233E Clifton Ave., Cincinnati, 0.
Castings, materials, draw-| Fan, rocking chair, B. F. Gilmer ........ 766,822 _
l/?ﬁqmeeglcfnoft%x;' f%g]%t!ilgg Fare indicator and register, J. H. John- 767.000 B l Cl d F '
= 0 N 00
g?é&eses'etl\g)?tcgstt?a;s be%gn- Fashioned textile fabric and producing ’ Ol ers eane ree
tor either honzontil or |,  SEIC, f’ : }Ifan%)e{ldprfer ;g;ggg If you use compounds, accept our offer to loan you a
vertical type, 16.50. ‘as ener, . . ilkington . . 3 .
Send for iliustrated | Feeder, steam boiler, L. C. Parker ........ 766,894 Dean Boiler Tube Cleaner
booklet No. 9. Peeding device, stock, E, C. Mueller...... T6T,978 | for a free trial. It has taken hundreds of pounds ot
PARSELL & WEED, 129-131 W, 81st St., N. Y. City | fence post base, 8. C. Powe ............. 766,971 g p
_ Fence tightener, wire, W. H. Kuhlman.. 766,954 p o5 G
s T Fertilizer distributer and grain drill, com-
Complete Electric Lighting Plant bined, J. M. OLDEEr «vvveunnnnnnnnnn.. 766,892
Price, 834.00 File, card, L. Senge .............. . 167,357
Dynamoonly, for eight 16-c.p. Filter, W. G. Tousey .. . 766,918 o p
lamps, $26.00; lamps, wire, Filter plant, R. Kurka 766,955
ftures, ele. por0s Just sult- Fire escape, H. J. Noll 767,165, 767,166 | scale from boilers cleaned with compounds, reducing
able for vesidences. stm:m(:]c); Fire extinguishing system, fluid pressure, fuel bills one-half. It is the only device that will re-
firsi-class guaranteed outfit, We - . E.t'Chagm&n i B Vi ;g;,(l)gz move all scale from boiler tubes.
wind for uny special purpose fire resisting door or ind, . E. ance. .
to crder, usually without extra Fishing reel frame or spool head facing, ’ . WM. B. PIERCE CO.
cost. Send for Bulletin No. 3, A T. & W. Misselbach, Jr.......... 766,959 319 “ ashlngton 5[1‘9(‘% Buffale, N. Y-
TII:IIef E'%"dge Electrical Flange forming machine, A. Dewes . 76$,§77 — e —
g. Co., Water Street, Flanging machine, H Diecks ....... . 767,266
Elbridge, ¥. Y., U.S. A.” Flash boiler, H. 'Lemp .......... . 167,071 ackawanna OtOl‘S
Float, F. & F. F. H Engelhard . . ;g’%,ggg
Flooring, G. H. Kimball ...... . B are Simple and Valveless. Easy t
\ A Handy Book i e, 5 5™ B 2 | foriss Start amd casy 1o ovenater” Y
N w00k Fly catching device, H. Haner . 767,053 For automobiles and iaunches
N Y 'I o H ve Fly trap, J. R. Hagstrom . 767,146 3 to 24 H.P -
§;_ ATALOGUE: (=8 I<‘olding and transportable elevator, D. B. 766,812 Cut shows Lackawamna Reversing
';;lh prT— Montgomery & Co.’s Tool 03‘3'09"9 Foldmg box, Z. B. Webb ....... . 766,980 ., Device alf.\;.ached to our H. P. marine
A M e Itbls ”hhs“atedTthloug%im andsde- gg}g:gg g]l?lf I«lyhl%\elr %ur?gxl\?;‘sl .. . ;gg,ggg ) motor. Noreversing gear necessary
[¢ S. ages, 614 x 5 L. . : . 4
B s e Tatest edition, with dis: | Foot power mechanism, M. Slotkin. 767,177 LACKAWANNA MOTOR COMPANY
count sheet by mail for 25 cents. Fuel, artificial, D. Markfeld..... 766,834 | 51.61 Letchworth St = « Buffalo, N. Y.
GATALos UE Ne2I MONTEOMERY, & ©CO Fhrnaow fire areh, Do 7. MekKenste  Toa:65 Y ‘
/f = 5 1 St. N Y Oit "urpace fire ,arch, D. J. McKenzie ......
105 Fulton St., ew York y ! Furntace for burning materials, C. W. Stan- 767.180 A GF°$8’5DWG¥VIII,‘Send§eST,(v( tE N?:
103 ¢ s or §1. XPress (not prepai
Furnace for melting metals or other pur- | complete N. D.Outfit with full inst ruc-
DR'LL'“G poses, C. Spiegel .............c....... 767,179 tions for learning
Furnace fuel feeding device, boiler, J. TELEGRAPH
“achines W. Reagan .. 767, 084 ! ( OPERATING.
ac 767,285 :
- pivriutbering Furnace valve, J. | A fascinating study
Over 70 sizes and styles, for drilling either deep or Furnaces, gas generators etc., charging that will enable you
shallow wells in any kind of soil or rock. Mounted device for, A. Ronay ................ 766,903 to earn good wages.
on wheels or on gills. With engines or nhorse powers. Garden tool, N. W. Coon 766,933 - )
Strong, simple and durable. Any mechanic can Garment, C. Kenyon Jre . . 767,064‘ Send for our catalog.
operate them easily, Send for catalog. Garment hanger, J. J. Quinn Established 1879.
WILLIAMS BROS., Ithaca, N. Y. Gas burner, R. Stickdorm.........c.eeeee 767,019 :J, H. BUNNELL & C0., Inc. 20 Park Place New York
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Gas tbumer: safety attachment, I. C Moul-
on

feeeietiiieriireeiteaann [P .. 767,077
Gas compressor, C. Blohx . 767,219
Gas engine, P. Schmitz e 767,369
Gas generator, J. H. Eustace 767,217
Gas generator, acetylene, P. C. Avery... 766,983
Gas generator, hydrogen, W. Kirkwood. 767,289
Gas producer, J. R. George .............. 766,880
Gas retort setting, recuperative, Ifarnshaw

& Gartley ............. . 00, .. 767,333

Gear, speed changing and transmission, I.
Pleukharp ........ 767,238
Girder, concrete or like, I*. Pohlmann. 766,899
Glass and oven for same, apparatus for
flattening cylirders for making \nndow,

C. J. Hurrle ....o..ovvvvnnn.. 767,341
Glass cutter, H. F. ghes ..... 766,827
Glass pressing mecha.msm F. O’Nei . 767,310
Glass working machine, I. W. Colburn .... 766,932
Gold dredging machine tumbler, @. B.

POITY .ot tetiineennnnannsinennnnn 767,009
Grain transporting apparatus, G. W. Me-

Near, Jr. ..o, c... 767,162
Grinder, slitter, A. Bess ........ 766,927
Grinding machine, T. H. Symington 766,978
Hair pin, C. E. Koehl ...... 767,112
Hair restorative, V. F. Beede...... .... 766,984
Hammer controlling mechanism, dwp, H.

J. Hinde .ovvniniiiiiiiiiiiiinennen. 766,950
Hammer, duplex .power, W. W. Word 766,861
Hammer, electric, Chambers & Cole. . 766,810
Hammock swing, W. H. Frampton........ 706 818
Harrow and planter, combined, C. A. John-

SO ...l . 767,280
Harrow or cutivator teeth, device for

tening, Kennedy & Sharp ............ 767,155
Harvester, corn, Kane & Burkhardt ...... 767,347
Harvester divider attachment, C. A.

Rand ...ttt 766,901
Harvester  reel support, J. Pridmore. . 766,900
Harvester wind flag, W. Smith ...... 766,908
Hat die, J. P. Frugoli et al 766,879
Hat fastonm locking device, J. R. Galta-

TS . .. 767,108
Hay press, N. Cayouette .. . 767,040
Hay rake, M. Kane ...... THE, 886
Hay rake, F. P. Burkhardt .............. 766,928
Heat, apparatus for tldl]SmlSS]Oll of, R.

Wadham ............. ... ..., RPN . 767,187
Heater. See Water heater.

Heating furnace, continuous, J. Reuleaux.. 767,243
Heel calk for shoes, detachal)le, C. H.

BWENSOTL o ve i iii i iieiencneenannnn T67,183
Hoisting mechanism t‘m sucker reds, etc.,

Ww. Brown ........ ... 767,135
Honey extractor, C. W. Metcalf .. 767,305
Hoof trimmer, G. W. Thomas ..... . 766,8.’;2
Hoof trimming and paring device,

Jackson ...l L. T67,344
Hook and eye, J. R. Schrader . 701 013

30

Horse releaser, W. W. Post ...
Hose coupling, C. W. Morris

Hose drier, C. M. Bowman ..
Hose supporter, E. E. Hawk

Hot air furnace, G. M. Beard...
Hot air register, J. G. Lloyd
Humidifier, R. . Campbell ....
Hydraulic motor, W. W. Allen

Hydrocarbon burner,

Hydrocarbon burner, liquid. J. M. MeMur-

trie ...
Inhaler, anesthetic, G. I. Bennett..
Insulated battery cell, V. G. Apple
Insulated rail joint, E. A. Cendit, Jr.

Insulated rail joint, P. Holbrook
Jardiniere, A. Sibole

i
166,957
766,98
766,801
766,884

. 767,079

766,867

Journal box, J. W. bttphenbon . 767,
Journal box, railway car, A. T. I)ruley 767,332
Knitting machine, R. W. Scott, reissue.. 12,256
Label holder, druggist’s, McCourt & Mec-

ALLISter oottt it iiti it T6T,23:8
Lacing and fastening thelefo shoe, J. A.

McCoy ..... vl .. 767,005
Ladder, step, G. L. Banks 767,207
Latch, window, O. C. Call .... 767,136
Lathe centering and drilling attachment,

A, Rickard ......iiiiiiiiiiieeen, 766,843
Lathe centering device, J. F. Behringer.. 767,326
Launching way, J. Salvesen ............. 766,974
Ledger or boolk, self-indexing loose leaf,

B. Kutley .......... 767,290
Lettel, molded sign, J. tchner .. 767,000
Level, spirit, E. D. Warner ...... . T6T,188
Lifting jack, J. C. Houston ....... . 767,275
Lightning arrester, C. T. Mason ... . 767,002
Link, mending, Livingston & Hodgen.... 767,073
Linotype machin2, J. R. Rogers ...... . 767,169
Liquid cooler, J. O. Beazley . . T67,325
Liquid fuel burner, H. A. Frantz . 766,819
Liquid gage, safety, C. A. Iarvey. . 761;‘)%
Loading device, automatic, H. C. Williams 767,192
Loading or unloading apparatus, inclined

guide for, C. A. Long ...vc.ovvvrnnnann 767,297
Lock, K. Muchowicz ....... . 767,004
Lock, H. Landsberg . 767,067
Lock, E. L. IKraus . 767, 1202
Locomotive cab seat, . 760,981
Loom, J. W. Sharkey .............. . T66,975
Loom, J. R. Ifitton ............. ... ..., 767,218
Loom weft furnishing, etc., mechanism, H.

I. Harriman . 767,066
Loom, weft replenishing, H. I. Harriman.. 767,057
Looms, brocading apparatus for ribbon weav-

ing, J. P. Gelas ................ 767,141
Lubricator, G. B. Hssex . 767,047
Magnetic mateuals, making, R A. Had-

field ....... ...l 767,110
Magnetic separator, M. Dings 767,105
Mail pouch, J. J. Russell, Jr 766,973
Manicure tool, IL Wilcox 766,859
Marble, unmum(lulmg artifi 766,893
Mark‘m;, gage, . A. Tustison . 766,919
Massage machine, C. Pfanschmidt..766,897, 766,970
Mat. Sce Metalliec mat.

Matting end, M. J. Wilson ........cccen . 767,094
Measure, finger, E. A. Stemm ..
Measuring machine or motor, E. 56,942
Mechanical movement, J. R. Carter... 766,809
Mechanical movement, J. K. Haasfeld. 706,825
Mechanical movement, G. W. FFoster 36, 878
Mechanical movement, W. Richardson..

Mechanical movement, D. A. Carpent

Metal, dividing, C. A. Meadows .......... i
Metal shearing device, D. E. «Eddleman.. 766,941
Metal working machine, M. C. Johnson. 766,828
Metals, apparatus fer vacuously (lopnsltm;.,

T. A, Bdison .................. 767,216
Metallic mat, F. P. Wells . . 766,857
Meter, J. 1I. Connell . 767,328
Milking, D. I. Sharples ................. 766,845
Milking apparatus teat cup, D.

les 766,846
Monkey wrench, ,J. Doyle e . 766,939
Monument picture holder, G. P. . 766,838
Mordant, stearamid, A. Muller-Ja . 767,114
Motor and pump, P. K. Wood . T67,028
Mower, H. Sperry ........... . T67,359
Mower thill dttachment, H. B. Sperry . 766,909
Mowing machine hay tedder attachm y

. M. Martin .. 767,075
Muffler, S. W. Murray ........... . 766,963
Music chart, mechanical, S. B. Turner . 766,979
Music roll perforating device, H. P. Ball.. 766,803
Music sheet perforating apparatus, . C.

Phillips ..o ... 767,363
Music sheets, perforating, E. C. Phillip: 767,262
Musical instrument, N. Turturro . .67, Il
Notching machine, M. von Pein. . 766,896
Nut lock, Payne & Guyhdes ..... . T6G,END

THT 098

Nut lock, M. Bertolett
Nut lock, W. H.
Nut lock, J. F. K. Landis
Oar, bow facing, J. H. Durant.
Odoriferous compound, making,

Burnett ..

Knoeve-

nagel ........... ... 0.,
0il burner, J. A. Young
0il can, L. H. Keroack ...
Optical testing instrument,
Optometer, H. C. Paul ..................
Package or crate, collapsibl Haines &
L3 2
Package tying device, D. A. Carpenter
Paper, antiseptic wall, B. E. Pray........
Paper cutting and folding machine, S. D.
uth o
Paper finishing machine, C. Torrance. ..
Paper for making envelops, G. Reese. ...
Paper mills, paver stuff water cirenlating
apparatus for, R. Dietrich..........
Papu' perforating machine, D. Deni-
I’zlpﬂ' toilet, W. M. Davis, reiSSUe. nusyy

C 767214

. 767,291
. 708,862

TOT,2R7

. T67,334

766,969
767,051

. 767,204

T ';6,842

166,905
767,320
766,902

767,104
12,257



Joy.”
Creamy—comforting.

Williams’ Shaving Sticks, Shaving Tablets,
Toilet Waters, Talcum Powder,
Jersey Cream Toilet Soap,
etc., sold everywhere
Werite for booklet ¢ How to Shave ** §

THE J. B. WILLIAMS CO.
GLAsTONBURY, CONN.
A NN NS

Large Contracts
=—=Solicited=

Our factories are so numerous and
so completely equipped that we can
compete successfuily on large con-
tracts—such as sheet steel stamp-
ings, general manufacturing and
machine shop work.

Pope Manufacturing Co.

21 Park Row, New York City

ROOM FOR ALL

The Inside Inn Accommodates With
Comfort All Who Seek Its Hospi-
tality, Without Overcrowding
‘T'rue to its promise to successfully take careof the
crowds which came to her doors, St. Louis has, so
far, met her visitors with open arms and generous
hospitality. Right royally and loyally has the
Inside Inn, at the World’s Fair Grounds, aided her
in this respect. Situated, as it is, upon a charnung
eminence, surrounded by a natural forest, it has
been pronounced by every visitor to be the coolest
and most delightful spot in all St. Louis; while its
enormous size and wonderful equipment has pre-
cluded the idea of overcrowding. The bed-rooms,
which number 2,257, are well and comfortably furn-
ished, and many of them are equipped with bath.
The dining halls can seat over 2,500 people to a
single meal, and the management have been most
successful in giving their guests not only every
comfort and convenience, but a thoroughly enjoya-

ble time in every way.

The rates are within the reach of all, varying from
$1.50 to $5.50 per day on the European plan, and from
$3 00 to $7.50 per day American. Notwithstanding
malicious reports circulated by the hotel and board-
ing house fraternity, every prospective visitor to the
World’s Fair may rest assured of getting plenty of
accommodation at whatever rates they wish to pay.
Visitors are cautioned to place no credence whatever
in statements made by runners or cappers, either on
the trains or in the railway depots.

A postal card addressed to the Inside Inn, World's
Fair Grounds, St. Louis, will bring full details re-
gardmg reservations, etc

(  RADIUM
AND

RADIO-ACTIVITY

The SCIENTIFIC AMERICAN SUPPLEMENT has
published the most complete inforimation on the
subject of Radium and Radio-activity that has
thus far appeared.

The following articles, written by men who
have played a promment part in the discovery
of the marvelous properties of radium, should
be read by every student of chemlstry and
physics :

RADIO- ACTlVlTY AND THE ELEC.
TRON EORY. By SIR WILLIAM
CROOKES SCIENTIFIC AMERICAN SUP-
PLEMENT 1402,

THE RADIO-ACTIVITY OF MATTER
By PROFESSOR HENRI BECQUEREL.
SCIENTIFIC AMERICAN SUPPLEMENT 1379,

SOME PROPERTIES OF THE RADIO-
ACTIVE SUBSTANCES. By PRO-
FESSOR HENRI BECQUEREL. SCIENTI-
FIC AMERICAN SUPPLEMENT 1427,

PRODUCT!ON OF HELIUM FROM
RADIUM. By SIR WILLIAM RAMSAY.
SCIENTIFIC AMERICAN SUPPLEMENT 1444,

THORIUM: A RADIO-ACTIVE SUB-
STANCE WITH THERAPEVUTICAL
POSSIBILITIES. By DR. SAMUEL G.
TRACY. SCIENTIFIC AMERICAN SUPPLE-
MENT 1470.

RADIUM IN MEDICINE. By DR.

SAMUEL G. TRACY. SCIENTIFIC AMERI-

CAN SUPPLEMENT 1455,

RESUME OF RECENT SPECIAL

STUDIES OF RADIUM AND RADIO-

ACTIVITY. SCIENTIFIC AMERICAN SUP-

PLEMENTS 1468, 1471, 1479.

RADIUM AND RADIO-ACTIVE SUB.
STANCES. By WILLIAM ]J. HAMMER.
SCIENTIFIC AMERICAN SUPPLEMENT 1429.

A COMPLETE MANUVAL OF RADIUM
TECHNOLOGY, clearly explaining the
methods of obtaining radium, conducting
experiments with the substance and measur-
ing its radio-active force will be found in
SCIENTIFIC AMERICAN SUPPLEMENTS 1475,
1476, 1477.

These SCIENTIFIC AMERICAN SUPPLEMENTS
comprise what may well be considered an admir-
able text-book on the subject of radio-activity.

Price of Scientific American Supplements

TEN CENTS BY MAIL

for each number mentioned. Orderthrough

your newsdealer or from

MUNN & CO, 361 Broadway, New York
. - ’ —

ey,

~

A

Scientific American

Auvcusr 20, 1904.

Paper winding machine, G. C. Witham.... 767,193
Parafiining apparatus, E. L. White.. 767,026
Pea, bean, ete sbe]]mg machine, J

Scovill ... ... ... ., . 767,086
Pedal attachment, H. 0SS . . 767,247
Pen, fountain, 8. 8. Crocker....... . 767,208
I’honoglaph repeating mechanism, H. P.

HUSE  coviiiiininnieiiniiaann 767,342, 767,343
Photoglaph gallery appliance, W. A. Bun-

nell ... e i 766,987
Photographic  developing apparatus, field,

W. 'T. Leighton ..........cc.co0oo... 766,887

Photographic plate holder, A. J. Merz. 766,835
Photographi¢ plate holder, L. Borsum. 766,869
Piano damper action, C. I>. Blinn ........ 767,100
Pipe. See Tobacco pipe.
Pipe cutter, A. & A. H. Rodefeld, Jr.... 766,844
Pipe hanger, H. J. Newberg........ 766,890
Pipe joint, H. C. Weeden 766,855
Pipe wrench, L. H. & A. C 767,237
Piston, D. F. Stayman ............ . 767,017
Plaster of paris, producing, W.

88 767,065
Pool table pocket plug, G. McGee.... . 767,309
Pressure regulated controlling device, .

S.  Comstock . 767,138
Primary battery, T. A. Edison... . 766,815
Printer’s galley, Pierson & Clark 767,168
Printing press inking apparatus, W. Scott 767,125
Printing stamp, L. M. Todd ............ 766,853
Propeller, screw, A. Krebs .. 766,953
Pump, E. R. Walker et al.. ... 767,092
Pump, spray, J. Bean ............ . 767,032
Punching and riveting machine, .

Caughey oo e .. 767,205
Rack bar, Rathbun & Lonergan ... . 767,364
Railway crossing gate, J. D. louug . 766,923
Railway crossings, eleetrical signalin

vice for, Weinschenk & Blodgett..... 767,190
Railway signal apparatus, S. T. Show . 767,014
Railway switch, Grumbine & Beck...... 767,144
Railway - tie, A. Guiler .............. 767,145
Railway tie and anti-rail spreader, com-

bined, T. C. Thomas ................. 767,089
Railway tie, metal and concrete, H.

Quimby ... ... 767,240
Railway tie spacer, E. N. Ten Uy . 766,851
Railway transportation tem, .

Baker ................ 766,802
Railway weed destroyer .

Smith ... ... o i 767,178
Rat trap, C. I'. Graeber ...... . 767,220
Refrigerator, F. W. Wheldon... 767,321
Refrigerator box, B. S. Fryar ............ 766,994
Refrigerator, window, H. C. McClung.... 767,232
Rerailing switch, automatic, C. H. Quimby 767,241
Rock drill guide, . F. Huntington 67,278
Rolling mill, J. Sanduer 767,314
Rotary engine, L. E. Stetler ... 766,912
Rotary - motor, M. M. (‘onger 767,207
Rubber tl'vad, P. W. Pratt ............ 67,120
Rule, engineer’s slide, L. W. Rosenthal.. 767,170
Saddle, ‘racing, H. M. Mason
Sash lock, F. J. Lowery ........

Saw set,” R. Addison

Saws, ecte., supporting apparatus for drag,

J. Tuisku  oviviiiiiiiiiiiininenannn 767,255
Sawing device, M. Foshee .......... 767,048
Scholar’s companion, E. L. Kraus . 767,293
Seal, bottle, W. LK. Heath .............. 766947
Selective system, individual, Brooks & Met-

calf L. i 766,806
Sewer center, W. D. Kelley . 767,111
Sewing machine, button, J. . 766,814
Sewing machine, button, W. d 766,833
Sewing machine for overseaming and

finishing edges of fabrics, R. W. Scott. 767,173
Sewing machine guide, V. Malizan........ 767,301
Sewing machine motor, H. J. Young...... 767,128
Sewing machine tucker, W. R. Parsons... 766,840
Shade holder, E. A. Russell ............ 767,313
Shaft couplmg, A. Thuillier.............. 767,185
Shaft hanger, H. T. Hallowell,

767 147, 767,223, 767,227
Shaft hanger, sheet metal, H. 7. Iallo-

well ...l 767,224 to 767,226, 767,271
Shelf book support, W. H. Brett 767,037
Shoe, C. H. Stamer................ . 767,016
Shoe fastener, J. W. Duff..........cou... 767,213
Shunt motor, variable speed direct current,

C. "P. StEINMeEtZ ...vvvreeeennnneeenns 766,977
Sidewalk elevator, .J. Reig .. . 767,244
Signal. “See Train signal.

Signal mechanism, electric semaphore, B.

0. Wagner .....coeiiiiiiiiiiiioaann 767,256
Signature gathering - machine, S. H. Pray 767,081
Sled, C. E. Burnham ...............c.0... 767,260
Smoke consuming furnace, R. Stoker.... 767,020
Smoke (onsumiug furnace, G. E. Edgcomb l

et dl L. 767,215
Smoke .preventing furnace, W. A. Kone-

10725 1 R 767,066
Soda arm or faucet, J. A. Mc(‘mmlck 767,115
Spinning frame spinning apparatus, H. T

Cottle ...iiiiiii it 767,263
Spinning ring, rotary, V. Belanger ...... 767,034
Spinning spindle and bobbin, J. E. Prest.. 767,011

Spring bottom, I. Karpen
Spring cushion, E. Denegre
Spring motor, C. Pfeiffer .................

767,269
766,873
. 766,868
766,904

Stamping machine, envelop, E. E. Fleming
Steam boiler, J. F. Casey ....
Steam drier, rotary, J. W. Biles
Steam generator, C. F. Ruby
Steam without the production of high pres-

sure, producing high temperature hy

tle use of, W. B. D. Penniman
Stereoty,e matrix press, J. C. Bonneau....
Stock rack, R. S. Brown

766,841
767,202
767,101

Stoker, mechanical, J. & W. Reagan..... 767,082
Stool and cane, convertible, W. Spiegelberg. 767,252
Stop motion, textile machine, P. Hardman. 767,055
Stove, S. C. Bruner ..........ceceeeeueen. 767,038
Stoves, ete., fire pot for, D. F. P’rintz.... 767,122
Street and station indicator, electrical, L.

LO N )13 N 766,864

766,951

. 766,832
767,296

Stump puller, P. Hudson
Sugar and malt, making product of, W.

Long
Sweeper,

pneumatic, Leister & Hugh

Switch box or case, electric, G. E. Ne 1-

berth ... i i 767,163
Switch stand, semaphore, A. A. Strom . 767,088
Tag, C. H. Kittredge .................... 767,349
Target trap carrier, G. D. Horst .. 766,997
Teat cup, D. T. Sharples ........... .. 766,847
Telegraph, printing, .J. D. White ........ 767,322
Telegraphic traunsmitter, H. G. Martin .... 767,303
Telephone attachment, Chamberlin & Cole-

INAD et eieeeneneeneeneeneanennnnenns 766,929
T'elephone c¢all mechanism, selective, H. I.

Hawxhurst ......coiiiiiiiiinininnnns 766,945
Telephone central exchange installment

R. Beard ......... ...l 767,033
Telephone transmitter, A. Gamache... . 766,821
Therapeutic machine, electric, H. .

Slaughter .......coiiiiiiiiiiiiiiinneens 767,015
Thermosensitive device, W. M. Fulton . 766,820
Thill coupling, J. M. Bryant ............. 766,807
Threshing machine, L. M. Thomson ... 767,184
Ticket, pin, H. A. Frank .......... .. 766,993
Tire, non collapsible, Dickey & Der . 767,043
Tire, vehicle B. F. Kenna ......... 76‘7,348
Toaster, E. J. Whittlesey 767,368
Tobacco pipe, L. Demuth 767,265
Tool, combination, A. Buckley 766,808
"Tool holder, H. W. Borchers 767,036
Tool rack, J. W. Danhour ................ 766,934

Traction device and brake, electromagnetic,
C. A Wells ...,
Train signal, F. Feher .
Training machine, C. L. Hugen
Trolley base and pole or arm t .
Volker et al. ........c.iviiiiininnnnnnn 767,025
Trolley pole controller, De Long & Seymour 766,935

Trolley stand, B. Stenvall ................ 767,018
Truck transom, F. M. Jones . 766,885
Trunk stay, C. H. Terry ................ 766,917

Tube makmg machine, spiral, -
FOW ettt eeeiiiiiiiiianeeeeeaannns 766,962
Tuck stitch fabric and producing same,

A, HOUSeImMAN . ......ovviennrnnnnnnans 766,998
Turbine blade, G. Westinghouse . 767,367

Turbine, elastic fluid, A. Schneider 767,250
Turbine, fluid viscosity, B. J. Campbell ... 766,872
Turbine governing mechanism, J. Wilkinson 766,921
Turbine marine, J. Wilkingon ............ 66,922
Turbine, steam, C. Weichelt ............. 767,189
Turning machine, column and baluster, C.
Mattison 767,118

Twine holder, F. 767 022
Type writer, J. F. David .
Type writer, J. Hedlund ..........766,948, 766,949

. _Thorpe

Let us put you on
the Right Track

10 Horses on Loose Sand
or Mud Road

5 Horses on Loose Gravel or
Dirt Road

2 Horses on

(jooq Gravel
RESULT OF
1 Horse on ACTUAL

Good Macadam

TRACTION
TEST AT
OMAHA

1/6 Horse on
Steel Track

Here is a road that is better in every way than
the best stone road.

The Steel Highway Track costs less, lasts longer,
needs practically no repairs; easier on horses and
vehicles, insures greater speed and means less taxes
and other expenses.

Always in perfect condition and free from ruts and
dust and mud.

Write for booklet “A” and full particulars.

STEEL HIGHWAY TRACK CONSTRUCTION CO.

Main Offices: 758 Drexel Building, Philadelphia

Beat

Squabs Pay B2

Easier, need attention oniy part oi

THE MIETZ & WEISS KEROSENE

Sizes from
1t0 60 H. . nd GAS ENGINE
bnrus KEROSEN E cheaper and

leeéhbnn ttblg tr;rlcesf Ra]ge(]it;;lmone Send for safer than gasoline. Automatic,
}11011 Tac veq O(Ii u FRE eIl1§ Catalogue.  simple, reliable. N©O electric bat-
armers, women. = Sen or tery or flamme used. Perfect regula-
BOOKLET and learn this immensely tion.

Belted or directly coupled to

dynamo for electric hwimug, charg

g storage batteries, pumping and
all power purlpones

rich home industry.

PrymoutH Rock Squae Co., 289 Atlantic Ave., Boston, Mass.

128-138 ’\I(m ST., NEW YoRK.
ADOPTED BY
. 8¢ GOVERNMENT.
Ilighest Award, direct coupled
Generator Set, Paris Exposition,1900.
Gold Mcdnl. Pan American Ex-

Gold Medal, Charleston, S. C., Exposition, 1902,

WE BUILD MACHINES

W e have the advantage of having a large and
perfectly appouinted shop in a town where ex-
penses are very light; and our customers profit
by it. We are expert designers of experimental
machinery, and are equipped to manufacture in

quantities.
& CASLER CO.,

MARVIV
Dept. Canastota, "N. Y.

position, 1901,

SENSITIVE LABORATORY BALANCE.

By N. Monroe Hopkins. This “built-up” laboratory
balance will weigh up to one g‘ound and will turn with a
quarter of a postage stamp. he balance can be made
by any amateur skilled in the use of tools, and it will
work as well as a_$125 balance. The article is accom-
panied by detailed working drawings showing various
stages of the work. This article is contamed in SC1EN-
TIFIC AMERICAN SUPPLEMENT, No. 1184, Price 10
cents For sale by MUNN & Co., 136 Broadway, New
York City, or any bookseller or newsdealer.

EVERY PART OF THIS DRILL

has its voice in the matter of perfect work.

Goodell’s Hand Drill

embraces features never before used upon
tools of this character. "Double gears. 'T'wo
speeds. One chuck. Capacity to 3¢ inch.
Get our catalog.

GOODELL-PRATT COMPANY
Greenfierd, Mass.

L A THMES
First-class tools at reasonable prices. We build
foot and power lathes from 9 inches to 15 inches.
Sensitive drills, emery grinders and wood lathes.
Write for complete ~catalog. ~We guarantee to
interest you.
The Curroll Jamieson Maéhine Tool Co.

Batavia, Onio,
5 Onio,

AMERICAN JUMP SPARK IGNITION OUTFITS

MARINE

STATIONARY

AUTOMOBILE MOTORCYCLE

AMERICAN COIL COMPANY, Somerville, Mass.

Do You Want Good Information Cheap?

Write to us and we will refer you to a SCIENTIFIC AMERI-
CAN SUPPLEMENT that will give you the very data you need.
SCIENTIFIC AMERICAN SUPPLEMENT articles are written by
men who stand foremost in modern science and industry.
Fach SCIENTIFIC AMERICAN SUPPLEMENT costs only 1o cts.
But the information it contains may save you hundreds of dollars.
Write for a catalogue of SUPPLEMENT articles. It costs
nothing.
Act on this suggestion !

MUNN & COMPANY
361 Broadway, New York

SEE CATALOGUE W.
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TAUGHT BY

Eng'ineeriné CORRESPONDENC|

Our system of training by mail has helpeil thous-
ands held down in poor positions to rise to better
salaries and situations. our chance to rise is just
as good as others, Write for our free illustrated
book, “Can I Become An Electrical Engineer?”
We teach by mail, Electrical Engineering, Me-
chanical Engineering, Steam Engineering, Mechan-
1l Drawing, Electric Lighting, Electric Railways.
ELECTRICAL ENGINEER INSTITUTE, Dept.
A, 240 West 23rd St., New York. '

Jame Workin Less Time
More Workin Same Time

UNDERWQOD TYPEWRITER CO.
241 Broadway. New York.

GAS ENGINE DETAILS.—A VALUA-
ble and fully illustrated article on this subject is con-
tained in SUPPLEMENT No. 1:292, Price10cents. For
sale by Munn & Co. and all newsdealers.

T

7
I

Remington
Typewriter
Lasts.

Therefore
Remington
Supremacy
Lasts.

Remington Typewriter Co.
327 Broadway, New York.

/]

Che Sun Cypewriter 10, 2

PERFECT [N MECHANICAL ACTION

It has
Beautiful print.
A high-grade writing machine sold for 40.
desired in territory not allotted.

SUN TYPEWRITER CO., 289 Broadway, New York

Tt is a type lever or type bar mac
truest form. It has unlimited speed.
munifolder.

50 Years’
Experience

P
Trade Marks,
. Designs,
’ Copyrights, Etc.
Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents.
Patents taken through MUNN & Co. receive
Special Notice, without charge, in the

Scientific American

A handsomely illustrated weekly. Largest cir-
culation of any scientific ?ournul. Term., $3 a
year; four months, §1. Sold by all newsdealers

MUNN & CO0.361 Broaaway, NewYor

Branch Office 625 F 8t. Washington, D.C.

visible writing in its
It is a heavy
Active agents

— e —— T ————

Type writer attachment, C. J. Bellamy ... 766,804
Type writerr feed mechanism, J. Alexander. 767,029
Unloading device, P. O. Bendickson ....... 766,866
Valve, Popham & Cooke .. 767,118
Valve, . T. Harrison . . 767,228
Valve, air, C. H. Belden ..... 767,098
Valve, air brake <riple, V. C. . 767,318
Valve, alarm, H. A. Fiske .... 67,
Valve, inflation, J. H. Spray ........ ee... 766,910
Valve, reciprocating cylindrica), A. B. Den-
. son L......... [ N ceesees. 767,330
Valve thermostatic,c W. E. Barnes . .. 767,200
Valve, steam engine, .J. Horton .. 767,274
Vehicle body Demsky & Redecker .. 767,264
Vehicle brake, MacDonald & Colcord ... 767,299
Vehicle flue construction, A. A. Ball, Jr... 767,031
Vehicle fine construction, H. Lemp . 767,072
Vehicle frame, T. B. Rennell . 766,972
Vehicle, motor, G. Lane ........... . 766,830
Vehicle runner, whecled, . . 766,940
Vehicle wheel, C. N. Beal ........... . 766,926
Vehicle wheel, S. F. Swanson .. 767,254
Vehicles, safety device for electrically pro-

pelled, J. H. Spencer ................ 767,316
Vending machine, J. Jonson .. 767,061
Vending machine, J. M. Greul ..... . 767,142
Vending machine, C. M. Mitchell ........ 767,306
Vending machine, coin controlled, T. R.

Priebe ....coiiiiiiiiiiiiii i 767,121
Vending machine, coin operated, L. B.

Brown ....i.veiiiiiiiiiiiiiieiiiianens 767,134
Vending machine coin selective and coin

actuated mechanism, Joy & Frantz.... 767,345
Veurding machine ejector, J. E. Packard ... 766,968
Washer making machine, H. C. Hart ...... 767,149
Washers, making, H. C. Hart .... 766,882, 767,229

«shing machine, J. J. Oaks ............ 767,116
Watch, stem winding and setting, A. Ban- i

DALFNE o oiiiiieniiiiiiirienincnaennnns 767,096
Water gate, W. A. Smith ............... 766,850
Water heater, .J. McCartney 766,889, 766,964
Water purification by electric means, ap-

paratus for, J. S. Zerbe ............... 767,195
Water purifying apparatus, W. H. Green .. 767,049
Water purifying apparatus, R. H. Wiles. 767,093
Water trap, .J. C. Keller .. 767,063
Weather strip, metal, H. E. Kenny . 767,286
Well point, W. Patterson ...... 767,234
Well point, drive, T. L. Decker 767,209
Wheel fender, F. Reichle, Jr.... 767,242
‘Winding silk, cotton, or other materia n

wire, device for, C. Felsing, Jr. ...... 767,267
Windmill, R. H. Phillips . 167,080
Window, J. N. Scherner .. .. 767,172
Window frame and sash, F. A. Winslow ... 766,860
Wire stretcher, H. L. Ferris ............. 767,336
Wire with rubber, etc., machine for cover-

ing, €. Felsing, Jr. .....c.ceviiueinns 767,268

Wrench. See Monkey wrench.
Wrench, J. G. Baker .........coecvennnnn. 767,199
Wrench, A. W. Hornberger 767,230
Wrench, L. P. Keller ....... 767,283
Wrench, Otis & Huettl. 767,311
Wrench, J. E. Taylor ......c.cceeeevennnns 767,319
Xanthin derivative and making same, F.

Ach R T T 767,352
Xanthin, making, F. Ach .767,353 to 767,355
DESIGNS.

Badge or similar article, W. H. Peckham.. 37,069
Border for vessels or similar articles, B.

Kintz .............0oo0.

Clock case, L. Marquart, Jr. .. 37,
Clock case, G. H. Rhynedancc..... 37,077 to 37,079
Decalcomania transfer, M. F. Hahn ....... 37,074
Desk, writing, W. H. Howard ...... 37,080
Glass dish, cut, J. Phillips ..... 37,071
Heater, C. H. Boeck ........ 37,085
Monument, .J. E. Bradford 37,086
Picture frame, C. S. Casad 37,075
Spoons, forks, or similar

for, J. E. Straker, Jr. ..... 37,070
Stove, Kennedy & King .... .37,083, 37,084
Stove, heating, E. B. Adler . 37,081, 37,082
Toy figure, L. Ruchstein ....... Cetreiaans 37,068
Type ornaments, font of, Bradley & Benton 37,072

"TRADE MARKS.
Beverage, certain named, Coco Phosphate Co. 43,139
Candy, tablet, Ramona Candy Co.. . 43,141
Cards, playing, W. E. Robinson ... . 43,151
Cement, plaster, or composition,

named, O. L. Petersen ................ 43,348
Cloth, certain named, Priestley’s . 43,134
Cough cure, W. F. Holden 43,142
Embroideries, laces, and neckwear, John Pull-

man & Co. ...ttt 43,126
Fence, wire, Interlocking Ience Co...... ... 43,149
same, certain named, W. R. Williams .... 43,124
Games played with ecards, Parker Bros. 43,152
Glue, American Tanners Glue Co. 43,155
Gum, chewing, N. J. Matthews ............ 43,13
Hats, size mark labels for, Westchester Hat

0, et eaeeeaeee e, 3,125
Mattresses, »illows, and bolsters, Flosilk Mat-

tress Mfg. Co. toviiininineninienenenn. 43,153
Medicinal preparations for the treatment of

certain named diseases, Leslie E. Keeley

Co. vt B N ce.. 43,144
Nose guards, F. A. Hardy & Co. ......... 43,137
Packing for parts of machinery, Charleston

Metallic Packing Co. ........cvvenvenn. 43,150
Paints and painters’ supplies, certain named,

Standard Varnish Works ....... 43,146, 43,147
Powder, tooth, L. Sievert ................. 43,145
Remedy for curing certain named diseases,

Tonic Tablet Co. ....vvvirirnnnnnnnnnn 43,143
Sheetings, drillings, and shir s, J. Leip-

mann & Co.’s Successors 43,127 to 43,132
Silk, Paragon Silk Co. 43,133
Silks, dress, Norfolk Silk Co........ 43,135, 43,136
Washing machines, Wahle Foundry and Ma-

chine Works ............... .. . 43,154
Whisky, Edgewood Distilling Co. . 43,140

LABELS.
‘Bull-Dog Brand,”” for paint, J. King..... 11,301
¢Clearine Washing and Cleaning Compound,’’

for washing and cleaning compound, J.

Wortman .......ciiiiiiiiiiiiiiiiie, 11,299
““Dominica,’’ for Lime fruit juices, E. B. Sut-

cliffe ..... et e e, 11,298
‘“‘BEarle’s Kidney and Bladder Cure,”’ for medi-

cine, T. Earle ..........cciviiuiiunnnnn 11,294
‘‘Edison Gold Moulded Records,’’ for Phono-

graph records, National Phonograph Co.. 11,303
‘“Fine Old E'xtra Rye Whisky No. 6, for

whisky, Patterson & Coane 11,297
‘‘Oroform,’’ for surgical dressings,

Drug Co. iviiriiniiiinineenticenennnes 11,295
“‘Search Light,”” for mantles, Liberty Incan-

descent Light CO. ..eueveenernivenennns 11,302
“‘Skin Klear,”” for cosmetics, Skin Klear

Complexion Co. .....ioviieiienincnnnnes 11,296
‘““The Great Labor Saver,” for washing com-

pound, Beck, Gilbert & Co. «.covvv.ne .. 11,300

PRINTS.
‘‘Eldorado Natural! Cement Plaster,”” for plas-

ter, United States Gypsum Co. ......... ,043
‘““Men’s Apparel,”” for men’s apparel, Talbot 1

0. it aiieiiecaieetac e R
‘“‘Piper-Heidsieck Girl,”” for champagne, A. J.

KEEZ  vevevevenenenanens aevenenennnn ... 1,040
‘‘Sta-Kleen,”” for tooth brushes, J. C. Dowd

L o 1,042
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aspect

plement.

for us.

the
Supplement.

or from

The St. Louis Fair

will be reviewed in its technical
in the columns of the
Jcientific American Sup-

FEach number of the JScien-
tific American Supplement
contains one or more articles on
the Engineering and Scientific
Exhibits of the Fair, illustrated
with photographs especially taken

If you cannot go to the Fair
vou can at least learn all about
its technical novelties by reading
Jcientific

Each number costs 10c, by mail.
Order through your newsdealer

MUNN & CO., Publishers

361 Broadway, New York
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'DIES AnD STAMPIN

SPEC'L MACHINERY-MODELS-EXPERIMENTAL WORK

I DROP FORGING DIES AND DROP FORGINGS.
HARDWARE SPECIALTIES £7c.MANFD 0 ORDER.SEND SAMPLES
OR DRAWINGS FOR ESTIMATES. WRITE FOR OUR BOOKLET.
THE GLOBE MACHINE: & STA
970. HAMILTON ST, . CLEVELAND, OHIO.

Corliss Engines, Brewers’
and Bottiers Machinery. THE VILTER
MFG. CO.. 89 Clinton St., Milwaukee, Wis

CHEMICAL EXAMINATIONS R5&¢:
DR. H. C. STIEFEL, Bissell Block, Pittsburgh. Pa.

TACOGUE S TR
NMODEL WO
ARK .

CHIC

MUDELS l& EXPERIMENTAL WORK—.

nventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg.. Frankiin Square, New York.
£3.00 each. For electro-

THERMO'P".ES lytic assays. charging storage
batteries, etc. Walsh’s Sons & Ce., Newark, N. J.

How to use Portland Cement, 50c.5 Port.

Gam Nt BOOKS, hiol (tnent Siowais Covattuction, o

vement and Engineering News, 164 La Salle 8t., Chicago

Model Machinery and Experimental Werk,
W. H. CRAWFORD 1% Broadway, New York City.

"Dies, Tools, Models and Special Machinery, . 4 st ey |
HOEFT & MOORE, ericago,_ U. S. A.

WORKS- JABIARA & FRANRLIK STAI

DB I L I.I " G and PROSPECT-
ING MACHINES.

For Water, Oil, Gas, Coal, Etec.
LOOMIS DRILL CO., TIFFIN, Ohio.

e o7 ric 1T AVERGE

WEL

HARDWARE SPECIALTIES

Contract Manufacturers and
will market articles of merit

LORIMER MFG. CO.. 153 S. Jefferson St.. Chicago, Ill.

CHICAGO MODEL WORKS
MODELS & st ion: obies i
MODEL AND EXPERIMENTAL WORK.
Electrical and Mechanical Instruments. Small Mach’y.
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York.

DRYING MACHINES, “dinnivar Mo

Manufac-
turers of

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
lvekn. Address Munn & Co., 361 Broadway, New

ork.

Canadian patents may now be obtained by the in-
ventors for any Jf the inventions named in the fore-
going list. For terms and further particulare
address Munp & Co., 861 Broadway, New York.

SPLITDORF.SPARK COILS

~* 2225 VANDEWATER ST.NY, 55

TYPEWRITER HEADQUARTERS

332 Brosdway, New York, sell all makes under half-price. Den’t buy
before sending for eamples of writing, prices. exchange and unprejudiced
advice Immense stock for selection. Shipped for trial. Guaranteed
Grst-class conditions Dealers supplied,

|

'THE STATE UNIVERSITY OF IOWA

SCHOOL OF APPLIED SCIENCE, lowa City. lowa.

High grade courses in ENGINEKRING. Numerous
technical courses in special branches. Adequate equip-
ment University environment. Location unsurpassed.
Expenses low. Address G. E. MACLEAN, President.

'BARGAINS IN MARINE ENCINES.,

% M. P.to80 .1. P. 2 and 4 cycle.

d tingie, double, triple and 4 ¢ylin
dei's, anto marine and working' engines.

High and low speed. The bes
on the market for auto, speed or racing boats, launches, cruisers and
auxiliary yachts. ‘We also manufacture the only true Solid Reversible
Propeller Wheel, the best wheel in the world. Write tor full descriptive
catalog B, Agents wanted in every country.

Michigan Nlotor Co., Grand Rapids, Mich.

1 Print

Saves money. Big profit
printing for others. = Large
press for book, newspaper,
#18, Full instruction sent

My Own foruse. Write for catalogue
Circuiars presses, type, &c. to factory
# Cards &e. THE PR:88 €O,
$5 PRESS Meriden, Conn.

Yankee Spark Plug, $2

FOR GAS ENGINES

Cannot carbonize or short circuit. Com-
pression end cleans point at each ex-
plosion. Guaranteed. Everything for
the Automobile, Bicycle and Motor Boat.
Free Catalogue

2 Patk Place, New York

Big

=J/ E. ]. WILLIS CO.

“ The Nation’s pleasure ground and sani-
tarium.”—Bavid Bennett Hil

THE
ADIRONDACK
MOUNTAINS

The lakes and streams in the Adi-
rondack Mountains are full of fish;
the woods are inviting, the air is
filled with health, and the nights are
cool and restful. If you visit this
region once you will go there again.
An answer to almost any question in
regard to the Adirondacks will be
found in No. 20 of the ‘‘ Four-Track
Series,’” “ The Adirondack Mountains
and How to Reach Them;’’ issued
by the

NEW YORK CENTRAL

A copy will be mailed free on receipt of a two-
cent stamp, by Geo, H. Daniels, General Passen-
ger Agent, Grand Central Station, New York.
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At Last the Game of Golf

AT enjoys the 1&mculia{\]pnvﬂeg'e of being perfection. THE
¥ BT CONISS F THE LINKS found in
HRENE the “ldeul ?’ Scoring Mtevice. Always keeps the
o] T T Js| score in sight. Weightless. Accurate. Adjustable to
T any wrist. A transparent cover protects the sheet from
,‘{ ;ﬂ soil. Openings permit scoring with convenience and
e i by despatch. Lift the button and a fresh sheet is instantly
e exposed. Made from fine tan Russia. Device mailed for Fitty Cents,
W. H. WEISSBROD, - Greenfield, Mass.
L
ACCURATE
RELIABLE STYLISH @
T EFFECTIVE
If you do not investigate the WINTON before you DURABLE
buy a motor car you will not get its equal. Completely IN DESIGN

equipped, $2,500 f. o. b. Cleveland; without top,
%$2,300. Prompt deliveries.

THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.S.A.

THE NEW

WATCHES

ENGLAND WATCH CO.,
7 Snow Hill, London, England

We know that our watches will do what we expect of them, therefore, it is exsy to unquestfon=
ably guarantee every watch we make. from the cheapest to the most expensive grade:

37 @ 39 Maiden Lane, New York

Orlent Tonneau Car

Price

5525

naw 1904
MORROW BRARE

PRICE, $5. ECLIPSE MACH

The Morrow avoids all troubles by employing but one clutch.
Send for a catalogue and learn the recommendaiory features of this perfect device.

A BRAKE IS * THE JEWEL" OF BICYCLE MEGHANISM

It is simply lawlessness to life and apparatus not to
take a‘lvantage of the new principle applied in the

lrade-Mark

INE CO., Elmira, N.

Speed twenty miles per hour. Will climb all ordinary
grades. The best car for the price in the world.
‘Write for catalogue

Radium|

properties of Radium,
Radium of both high and 1
Uranimm Concentrates,

‘Fhe Spinthariscope, giving most brilliunt effects, postpaid, $9.00.
Tubes, containing Radium mixture for demonstrating fluorescence, $7.50
Newton’s Radiometer, demonstrating by means of mag
The N. Radiometer for demonstrating the N, Ra
Lantern Stides,
Write for circulars to

‘Williams, Brown & Earle, Dept. 6, 918 Chestnut St., Philadelphia

Pitchblende,

R:

ow activity. Radiographic

Willemite.

lantern the eleciti

adian

WALTHAM MANUFACTVURING CO.
Waltham, Mass.

and S

GAS and GASOLINE
For All Work.
Stationaries, Portables, Hoisters, Pump-
ers, Sawing & Boat Outfits.
Send for Catalogue and Testimonials
state Your Power Needs.

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

Bausch

Photo Lenses

kind for all purposes;
Professional,
Amateur, Process.

Sold Round the World on all
Cameras. Catalogue free.

ROCHESTER, N. Y.
New York

(7
Edison

hutters of every

Gold Moulded

Phonograph Records
Thirty-five Cents Each

“

w,

& Lomb Opt. Co.

Chicago Boston

W\

The Ma

a [larlin.

with Marlin

PROMPT DELIVERIES
Packard Motor Cm- Co., Dept. 5, Detroit,
NEw York AGENTS

Packard Motor Car Co., of New York, 317 319 W tures shown

shoot truer,

Tn the shop GAS is to be the
Predominant Power.

o2 “TRUE” GAS ENGINE

for speed, power and economy.

Fourcycle Vert.cal type
Runs as smooth as a
new pack of cards.

10, 15, 20—H.P.—30, 40, 60, 100
supplied at once, others on de-
mand.

RANK RIDLON CO.
200 Summer St. Boston, Mass

hat Is Daus’ Tip-Top ? | BRIt R
[ — TO IPROVE that Daus’ “Tip Top” is ence Book—

the best and sunplest device for making
. 100 copies frem pen-written and 50
copies from typewntten original, we will
ship complete duplicator, Lup size,
without depaosit, on ten (10)
days’ trial.

Price 87.50 less $
trade discount of’
884 per cent, or

Net 39 Willow

goes after deer and all big game with

Marlin Repeaters have original fea-

are absolutely dependable.

The Model 1893 Marlins have ‘‘Spe-
cial Smokeless Steel’’ Barrels using
powerful smokeless loads.
and .38-55 sizes are also made with
the highest grade of soft steel barrels
for black powder.
and .38-55 repeaters are the guns for
deer and similar game.

The Men Who Know have told a lot

(our best so far) for 3 stamps postage.

THE MARLIN

ANY ONE MAY NOW OWN
AN EDISON PHONOGRAPH
THE UNRIVALLED ENTERTAINER

‘

J

0 Who Knows

NATIONAL

He backs his own skill New York

\

Orange, New Jersey

ﬁ
r(Dealers everywhere or write for Booklet to

PHONOGRAPH CO.

Chicago San Francisco

2
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OLD GALVANIZING.

' AMERICAN PROCESS. . NO ROYALTIES.
SA PLESANDINFORMATION on APPLICATION,

NICKEL

Electro-Plating

Apvaratns and Material,
) THE

Hanson & VanWinkle

Co.,

Newark. N. J.

92 William St., N. Y.
30 & 32 8. Canal St.

Chicago.

Power Presses

are the strongest in the

world. This is Model ‘*H,”

No. 15, and built for

EXTRA HEAVY BLANKING
AND FORMING

Made in lots of 100, quick
shipment is the result.
Special Construction of
Piston Adjustment. Our
1904 Catalogue shows and
describes morethanzoodifferent presses. Youneedit

No. 42 Perkins Street
PERKINS MACHINE CO.. Warren, Mass.

FAINT HEART never
passed the life in-
surance doctor. The
time to getinsur-

ed iSs now--
when every
organ is per-

fectly healthy. Our little book-
let “The How and the Why”
will tell you how easily you
can be insured by mail.

PENN MUTUAL LIFE INS. CO.
PHILADELPHIA
HOW TO MAKE AN ELECTRICAL

Furnace for Amateur's Use.—The utilization of 110 volt
electric circuits for small furnace work. y N. Monroe
Hopkins. 'This valuable article is accompanied by de-
tailed working drawings on a_large scale, and the fusr-
nace can be m:ide by any amateur who is versed in the
use of tools. This article is contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. . Price 10 cents.
For sale by MUNN & CO., 31 Broadway, New York City,
or by any bookseller or newsdealer.

accuracy.

by no other make. They

rr

stand harder service and

HAND BOOK OF

Gasoline Automobiles

The .32-40

illustrate
The .30-30, .32-40
United States

lin stories in our Experi-
Free—with our catalogue

Sentuponrecet

HIS handsomely bound and artistically
printed book now in the hands of the
rinters will contain 88 pages and will

seventy-eight gasoline cars,

one car and its specifications to each page.
It is issued primarily tor convenience and
information to the prospective purchaser
of an automobile.
principal manufacturers throughout the

The products of the

of America and theimporters

of gasoline machines are shown by illus-
trationsand specifications.

ptof 6 cts.instamps forpostage

ASSOCIATION

FIRE ARMS CoO. m

St., New Haven, Conn. Room 1020

OF LICENSED AUTOMOBILE
ANUFACTURERS

No. 7 E. 42d St., New York

N

All varieties at iowest prices. Best Railroad

The Felix A, B, Daus Duphcator Co., Daus Bldg, 111 John 8t,, New York
Track and Wagon or Stock Scales made.
Also 1000 useful articies. including Safes,

S [;ﬂl BS Sewing Machines, Bicycles, Tools. ete. ave

Money. Lists Free. CHICAGO SCALE Co.. Chicago, Ill.

ENNEN S
T

BORATED
JALCUM

~e=t>—
PRICKLY HEAT, isusnee

{ CHAFING, and  +ioat and
SUNBURN, #3434 sfictions * ]
Removes all odor of persplration, De- Every Elgm

¢ = ’ lig\nful after Sbaving. Sold everywhere, or
maxled on receipt of 25c Get Meonen's (the original), Sample Free.,
GERHARD MENNEN COMPANY, Nowark. N.J,

ACCOUNTANTS
who use the Comptometer

L have no trouble with their
trial balance, Has it ever oc-
curred to you that by getting

all

Watch is fully
guaranteed. All
jewelers have
Elgin Watches in
men’s and wo-
men’s sizes and in

/A L’/l\

varieties of cases.

WTC’H
is the royal

free upon request to

fime-

keeper

Y C

‘‘Timemakers
and Timekeep-
ers,” an illus-

trated jointhistory
of the locomotive
and the watch, sent

ELGIN NATIONAL
WATCH Co.,
ELGIN, ILL.

one you might save lots of
tlme avoid mistakes and not
ruin your nerves?
Write for Pamphlet.
FELT & TARRANT MFG CTO.
52-56 ILLINOIS ST., CHICAGO.

(0 MMR

ICATE
|MET DI Lugcysines
U HAVEA Hors3 R V1T Ccl_;l‘ l%AEes OLIL%SCIQ

15 to 21 @linton B reet,

Guaranteed t o save one-third in fuel over any other range.
ship unexcelled. Guaranteed to be satisfactory or your money refunded.

Material and workman-
(See cut.)

Our Hapgood Anti-Trust Range, $21.75

A 6-holerange,full nickel trimmingsand aluminum coated reservoir.

low priced range made, Send for complete Catalogue
1000 other articles, at factory cost plus on esmall profit.

HAPCOOD MFGC. CO.,

The only manufacturing company in the world in their line

Most perfect
showing our full line, at least

237 FrontSt., ALTON, ILL.

selling direct to the consumer.

S

Will pulverize all kinds of milling
ore. It is economical in the use of
power ; will reduce to forty mesh
10to15tons per day ; operated by
steam or compressed air. Can be
installed at small cost. 1s equaily
efficient for large or small plant,
Prospects can quickly pe made
paying properties by the use of
The Ideal Stamp and suitable
concentrating table.

THE IDEAL COMPANY
89 State St., Boston, Mass,

The Hendru‘ & Bolthoff
Mtg. and Supply Co.,
Denver, Col., General Agents

AERIAL NAVIGATION.—THEORETI-

cal and Practical Discussions. Plctures and descrip-
tions of actually-built dirigible balioons and aeroplanes
will be found in SCIENTIFIC_ AMERICAN SUPPLEMENTS
1161, 11/]9, 1150, 1151, 1404, 1405, 1413,
1455. Price 10 cents ea~h, by mail. Munn Co.,
361 Broadway, New York City, and all newsdealers,

Historic Boston Souvenir Knives

FIRST

QUALITY

Two-blade pocket knife, 60c
Artisticreproduction on alu-
minum handle ot famoushis-
toric spots of Boston. Also
single-blade knife, watch-
guard size, 30c. Mailed toany
audress on receipt of price

BURDITT & WILLIATIS CO. Boston, llass.

Proprietors of the ““ Hardware Store for a Hundred Years.””

M - l
is a new aromatic pas.

J APSTIC tille, which is guaran-

teed to drive away mosquitoes. Each stick burns an

hour. Cures mosquitoes of the biting habit. Sent.

postpaid for Twenty-five Cents per box.
THE CULECIDE CO.

165 Summer S:., Boston Mass.

\JESSFDR T§0LS. 7 E E L

SAWS  ETC.
WM JESSOP & SONS 122 91 JOHN. STONEW YORK






