m
&.

S CIENTIFIC

O~ TR, e

CAM ERICAN|

[ Entered at the Post Office of New York. N. Y., as Second Class Matter. Copyright. 194. by Munn & Co.)

Vo e i NEW YORK. JULY 30, 1904 S CENTS A COPY

$3.00 A YEAR,

SCIENTIFIC AMERICAN, VN

The Relative Strength of the Navies of the World in Warships Built and Under Construction, if the Port Arthur Fleet Were Destroyed.

England, France, United States, Germany, Russlia, Italy, Japan,
1,867,250 tons, 755,757 tons. 616,275 tons. 505,619 tons. 488,732 tons. 329,257 tons. 253,681 tous,

Relative Size of Navies Shown, if All Ships Now Under Construction Were Completed, and the Port Arthur Fleet Were Destroyed.
WHAT THE LOSS OF THE PORT ARTHUR FLEET MEANS TO RUSSIA-—A DROP TO FIFTH PLACE,-[S¢e page 79.]



74
SCIENTIFIC AMERICAN

ESTABLISHED 1845

MUNN & CO.,, - . Editors and Proprietors

Published Weekly at

No. 361 Broadway, New York

TERMS TO SUBSCRIBERS

One copy, one year for the United States. Canada. or Mexico ......... $3.00
One copy, one year. to any foreign country, postage prepaid. £0 168. 5d. 4..0

THE SCIENTIFIC AMERICAN PUBLICATIONS.

Scientific American (Hstablished 1845)......... ......
Scientitic American Supplement (Kstablished 1876) . . -
Scientific American 13uilding Monthly (Established 1885).
Scientitic American KBxport ldition (Hstablished 1878)

The combined subscription rates and rates to foreign countries will
be furnished upon application.

Remit by postal or express money order, or by bank draft or check.
MUNN & CO., 361 Broadway, New York.

$3.00 a year
a0

NEW YORK, SATURDAY, JULY 30, 1904.

The Editor 1s always glad 1o receive for examination illustrated
articles on subjecis or timely interest. If the photographs are
sharp, the articles short, and the facts authentic, the contributions
will receive special attention. Accepted arucles will be paid for
at regular space rates.

RAILROADS IN SWEDEN TO USE ELECTRIC SYSTEM.

The Swedish government is thinking seriously of
using electric traction on the State railroads, the cur-
rent to be obtained from the numerous waterfalls
which are found in that country. To this end Parlia-
ment has been asked to vote a large grant for the trans-
formation of the system. Preliminary trials are to be
carried out on a section of the Varta railroad, also on
a portion of the line running from Stockholm to Jarfra.
The current for this purpose will be furnished by the
Stockholm central station and from a temporary plant
which is to be installed at Tomteboda. Four large
electrical firms have already submitted plans for the
trial of their systems, the Siemens-Schuckert, Allge-
meine, Oerlikon, and English Westinghouse companies.
While the movement is taking place in Sweden, the
same question has come up in Switzerland, another
country possessing large water power. A conference
recently held at Berne, in which were represented
the government and private railroad lines and also the
leading engineers and electrical constructors, appointed
a commission which is to make the preliminary investi-
gations and draw up a series of propositions within one
year. In Italy, where a number of electric railroads
are working successfully, it is now proposed to use
electric trains on the Milan-Venice railroad, using the
third-rail system which is at present employed on the
Milan-Varese line.

RECENT EXCAVATIONS AT CARTHAGE.,

M. Gauckler, whose work in the excavations at Car-
thage is well known, has lately made an interesting
discovery, having found one of the most important con-
structions of the Roman epoch. This is the theatre
where Apuleius held his conferences, which is often
mentioned by Tertullian and St. Augustine. It seems
that the edifice was built at the beginning of the second
century A.D., and was afterward destroyed by the
Vandals. No exact indications have been-given as to
the site of the edifice, which was often confounded
with the Odeon, recently uncovered near by, and it
was supposed to have been entirely destroyed. The
present excavations now elucidate this problem. The
first trench which was opened in the supposed axis of
the theatre proves that the structure is preserved in a
fairly complete state, buried under 25 feet of earth, and
that its dimensions are colossal. At the present time
the excavators are approaching the stage and are be-
ginning to discover the architectural decoration of the
latter, with its capitals and cornices. Before long it is
hoped to find statues and various ornaments analogous
to those which were discovered in 1900 on the site of
the Odeon. At present a very fine oval cameo upon
agate has been brought to light. It represents the
head of Pallas-Athene, bearing a helmet. The head is
in white upon a background of pale yellow.

O

WAVE-OPERATED CLOCKS AT PARIS.

M. Bigourdan has been making experiments in Paris
on a system of wave-operated clocks, and proves that
such a system can be practically operated and would be
of considerable value in a large city. .Paris has already
a system in which fifteen electric clocks in different
parts of the city are connected with the Observatory.
But the system is costly on account of laying the wires,
and its use is limited. The wave method is cheaper
and more practical. A main clock which operates an
electric contact each second, works a relay which sends
current into the primary of an induction coil provided
with an oscillator. The secondary thus gives an oscil-
latory discharge for a very short time, which is regular
for each second. By using a mast, the signals can be
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sent to the receivinz clocks. Two kinds of receivers are
used. The simplest is a radio-telephone of the Popoff-
Ducretet pattern, in which a beat is heard each second.
The second is the receiver of an ordinary wireless tele-
graph receiver. Better signals are formed by using a
chronograph band and pen to replace the ordinary
Morse band. With this apparatus, which unrolls one
centimeter of band per second, the time can be read
within 0.02 seconds. The experiments were made at
1.2 miles distance, and this could easily be increased.
To number the seconds the emissions would occur at
the zero second of each minute, and an interruption
could be made at intervals of 10 seconds. Such a sys-
tem would be a great convenience for scientific and
industrial establishments, watchmakers, and other
places where correct time is needed.

et G

THE GREAT SIZE OF THE ST. LOUIS -EXPOSITION.

The American people are credited with a love for
big things; and if the mere element of bigness were
its strongest attraction, the great Exposition at St.
Louis ought to be the most popular and successful of
the many exhibitions of the kind to which the country
has been treated during the past decade. Yet anyone
who is present on the grounds, and takes careful note
of the vast throngs which are to be found trying to
make the round of the two square miles that are ‘de-
voted to the Exposition, will be forced to the convic-
tion that if the mere size of the Fair is an attraction,
it is an attraction that is more of a sentimental than
of a practical character; for it must be confessed that
for the average visitor, with only limited time at his
disposal, the Exposition of 1904 is altogether too big.

Judged from the merely spectacular side, the vast
proportions on which this enterprise has been planned
and carried out have served their purpose well; for a
view of this wonderful congregation of buildings,
taken, let us say, from the steps of the great Festival
Hall, is certainly as magnificent, beautiful, and artis-
tically impressive as anything that could well be im-

agined. But when, after giving himself up to the emo-

tions that are aroused by this splendid panorama, the
like of which will probably never be seen again, the
visitor sets himself resolutely to the work of inspect-
ing the buildings and their exhibits, the conviction is
soon borne in upon him that to gain anything more
than a cursory glimpse would be a work calling for
several weeks, if not months, of study. The problem
is particularly serious, if he is desirous of following
up only certain lines of exhibits, which may be, and
probably are, scattered throughout several different
buildings on the grounds. The exhibition palaces
themselves are so immense, the distances hetween them
so great, that it is impossible to follow out a line of
investigation of this kind consecutively, day after day,
without becoming practically exhausted.

Now we say this, not in any spirit of unkindly criti-
cism, but merely to draw attention to the fact that in
the endeavor to make an International Fair of this
kind represent, by its vast proportions, the extent of
the resources, the range of the industries, of the coun-
try which it represents, the limits of practical useful-
ness have been far exceeded. It must already have
forced itself upon the sponsors of this exposition that
future exhibitions of the kind must be restricted in
their dimensions.

The difficulties of adequately seeing the Fair and
inspecting in detail the various exhibits, might have
Leen largely reduced if the Intramural Railway Sys-
tem had covered at least four times as much ground
as it already does. At present, as actually built, in
making the outside circuit of the grounds it covers a
total distance of about eight miles; and when we re-
member that the Exposition grounds, which are in the
form of a parallelogram, measure one mile in width
by one and three-quarters miles in length, it can be
understood that the distances across the main group
of buildings, encircled by this road, are necessarily
very great. Had intersecting lines of track been run
in gridiron fashion through the main plazas and
causeways, the problem of transportation would have
been greatly simplified. Nor would the presence of
these tracks have marred the landscape and architec-
tural effects. So vast are the various plazas and
courts, that the presence of the trains would scarcely
have been noticed.

To give some idea of the great scale upon which
the place is laid out, let us consider one single build-
ing, the Palace of Agriculture. The plan of this
structure is a parallelogram, which extends in width
for five hundred feet and in length for sixteen hun-
dred feet. It contains eight or nine corridors, each
sixteen hundred feet in length, crowded each of them
on both sides with exhibits, and it is intersected
throughout its full length with numerous transverse
corridors. This means that anyone wishing to cover
the whole field of exhibits within this single building,
would have to walk at least three or four miles. The
other industrial palaces, though not so large as this,
are every one of them of great proportions. Thus the
United States Government Building is 250 feet wide
by 800 feet long; the Palace of Mines and Metallurgy
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is over twice that width and oif about the same length.
Then we have the Palace of Manufactures, 1,200 feet
in length by 525 feet in width; the Palace of Varied
Industries of the same dimensions; and the Palace of
Transportation of the same width, but 1,300 feet in
length. And so it runs, each of these buildings con-
taining a covered acreage that would represent a large
proportion of the total area that was under roof at
the Centennial Exposition at Philadelphia.

To those people for whom the theories of Bellamy
have an attraction, the problem of attempting to house
5,000 people in a single hotel within the grounds will
present a decidedly inieresting study. Of course, noth-
ing of the kind, or even approaching it, has ever before
been attempted; and considering the ambitious scale
on which the hotel is being run, probably the guests
are securing about all they can reasonably ask for.
But here again the distances to be traversed become a
serious problem, as may be judged from the fact that
the writer, on starting out for the day, found that a
rainstorm was threatening, and in returning to-his
room for an umbrella had to cover nearly half a mile
of walking before he was back at the main entrance.

However, it must, in all fairness to the management
of the fair, be admitted that having once planned it
upon such a stupendous scale, they have carried out
tlieir work with commendable success. And to those
who come to the Exposition with time to study its
marvelous assemblage of exhibits, leisurely and with
patience, it will yield a fund of information and a mar-
velous range of sights and sounds and impressions
that must prove for many a year to come a subject
for pleasant and profitable recollection. The number
of Americans that have the means and leisure for
foreign travel is at best but a small percentage of our
population; and every ohe of this great majority
should, if he be able, avail himself of this opportunity
to study this “pocket edition” of the great world in
which we live.

— o
)+

NEED OF COTTON-PICKING MACHINES,

The high price of cotton in the past year, with little
promise of a return to former low prices, has stimu-
lated unusual inquiry into the causes, and made the
question of cotton planting, picking, and manufactur-
ing of paramount importance. The part that machin-
ery has played in the development of our cotton indus-
tries in this country has greatly affected conditions
that existed half a century ago; but to some ex-
tent it has still left untouched the most expensive de-
partment of the cotton industry, While machinery has
been successfully invented for harvesting and planting
nearly all of our other agricultural crops of impor:
tance, such as corn, wheat, rye, and many of our fruits
and vegetables, the gathering or picking of°cotton is
still done by hand in the most expensive way.

The harvesting of the cotton crop represents the
largest item in the cost of production, and consequently
the demand for adequate machinery for doing the pick-
ing increases each year in proportion to the advance
in prices and the steady increase in consumption.
The labor item for harvesting cotton is so large that
it would seem reasonable to justify the economic
need of slaves as in the old days before the war. The
early cotton planters claimed that cotton could not
be made a profitable industry without slaves, and to
some extent their view. was a correct one. Unless
machinery could be invented to take the place of the
cheap slave labor in the cotton fields, cotton growing
either could not’ prove profitable or thée consumers
would have to pay higher prices for the commodity.

The latter condition has resulted, and it is doubtful
if prices for cotton will ever go down to their former
low level until some successful cotton-picking ma-
chinery has been invented. In picking and harvest-
ing upland cotton ahout twenty per cent of the entire
cost of production is used up in this one item, while
it takes even more for harvesting sea-island cotton. In
the harvesting season of cotton in the South, the diffi-
culty of getting sufficient pickers is the one great
reason why the acreage is not extended. It is com-
paratively easy for a cotton grower to raise a good
acreage of cotton, but when he comes to consider the
question of harvesting it, he stops to consider whether
it is wise to increase his responsibilities. Thus a
farmer with modern machinery for plowing, harrowing,
planting, and cultivating can raise thirty acres of
cotton without depending upon hired help; but in
the harvesting season he would have to employ four
men at least to pick the crop during the harvesting
months of fall and early winter. It is often necessary
that the crop be picked within a month to secure the
best results, and in that event the picking force would
have to be more than doubled.

Cotton picking to-day is much what it was a cen-
tury ago. There has been no gain or improvement in
the method. The slave darky of ante-bellum days could
pick as many pounds of cotton as the free darky of to-
day. A fair average day’s work for a picker is about
100 pounds of seed cotton. Allowing 130 days for the
harvesting season, each picker working steadily would
thus gather 13,000 pounds of seed cotton as his share
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of work. In 1903 ‘the total Southern cotton crop
amounted to 10,205,073 bales, which was only a slight
increase over the average for the past five years. To
gather such a crop within the harvesting season of 130
days, it would therefore require 1,088,000 laborers if
each one picked his guota of 100 pounds of seed cotton
per day. The cost of paying this army of pickers at
current market wages in the South would amount to
more than 10 per cent of the total value of the whole
crop. According to statistics last year the amount paid
for picking the crop approximated $70,750,000.

What other crop in the country requires such enor-
mous expenditures for gathering? Not even the tea
crop of China and India, where picking is done en-
tirely by hand, equals this stupendous item, The to-
bacco and sugar-cane crop likewise must be gathered
by hand, and no adequate machinery for harvesting
them has yet been invented; but in their case nothing
like 10 per cent of the total valuation of the crop
is expended in the harvesting.

Cotton production is thus limited chiefly by this ab-
sence of mechanical appliances for harvesting. Prior
to the invention of the cotton gin, the culture of cotton
was restricted in the same manner as it is to-day;
but immediately after this invention the expansion of
the industry was noteworthy. Almost within a decade
the industry rose from almost nothing to the leading
one of the South., It is not too much to expect that
the discovery of a successful cotton-picking machine
would almost immediately extend cotton culture so
greatly that the world’s supply would be doubled, and
the price reduced nearly one-half, while the growers
would enjoy a degree of prosperity not experienced by
them for years.

There have been numerous attempts to invent cotton-
picking machines; but all of them have revealed such
defects in practical operation that they have not been
generally adopted by the growers. Yet it is not clear
to inventors that these difficulties are of an insur-
niountable nature.

Prior to the invention of machinery for extracting
cotton-seed oil from the waste cotton-seed, the profits
to the growers were far less than at any time in the
history of the industry. The cotton-seed compressor
and extractor almost immediately gave to the waste
product of the cotton farm a new value, which has
steadily increased ever since. The cotton-seed oil has
been found of use as a substitute for olive oil, linseed
oil, lard and even for some illuminating oils. To-day
there are over seventy-five crude oil mills engaged in
handling cotton-seed o0il; nearly eighteen refineries;
fifteen cotton ginneries; five mammoth cotton-seed oil
compressors; ten soap factories; five cottolene and lard
factories, and several fertilizer mixing plants, all de-
pendent upon the cotton-seed for their raw material.
The various articles manufactured from the oil or
the seed-oil cakes used for fertilizers aggregate a value
ot over twenty millions of dollars a year.

The utilization of a by-product that creates indus-
tries valued at millions of dollars is one of the highest
achievements of modern invention of machinery. Agri-
cultural machinery invented for simplifying the work
of planting, cultivating, and harvesting of crops has
added more to the wealth of the country than all other
classes of machinery. The planters, cultivators, and
harvesters have doubled and tripled the yield of wheat
a dozen times over. The American crop of cereals
could not be garnered by hand to-day without enlisting
the continuous service of ten million laborers during a
good part of the summer and autumn seasons. Fully
a seventh of the population of the country would thus
be required to gather the grain crop, and the other
six-sevenths would probably be needed in doing the
other agricultural labors of the country, leaving no
one to attend to the manufacturing and commerdéial
pursuits.

Hundreds of millions of dollars are invested in the
manufacture of harvesting, planting, and cultivating
machinery and implements, and they enable the Amer-
ican farmer to secure more from an acre of land at
less cost than he could possibly do without machinery.
While intensive farming in the TUnited States has
never reached the same development as in parts of
Europe, the use of improved agricultural and labor-
saving machinery for harvesting and cultivating crops
has been carried to a much higher point of efficiency
than elsewhere on the globe. It is doubtful if the
American farms could much more than feed our own
population without modern machinery, and our exports
of farm products would immediately cease.

In the future of cotton raising the introduction of
machinery for harvesting the crop can alone transform
present conditions and increase the present output to
any great extent. With the high cost of picking
threatening them, the southern cotton growers refuse
to increase their acreage beyond a point where they
can safely count upon getting the cotton harvested
within the limited fall season.

The few cotton-picking machines that have been in-
vented have invariably proved inadequate. To do the
work rapidly and thoroughly the machinery must be
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delicate and almost human in its operation. The fiber
of the cotton plant is the wing of the sced, and it is
soft and fleccy, ready to be blown away by the wind.
To pick this fiber requires expert manipulation of
hands that can separate it from the boll without injur-
ing the fiber itself. The gathering of the cotton from
ihe boll with the fingers is not difficult, but to invent
machinery to do this is complicated.

Modern improvements of cotton by cultivation and
selection have lengthened the staple, and made pick-
ing far easier, introducing conditions more favorable
tfor machine harvesters. Thus through plant breeding
and selection sea-island cotton of our Southern States
has been raised from a common wild plant that sel-
dom matured its seeds, and with a staple less than one
inch in length, to handsome plants with fiber from two
10 three inches in length, and strong and fine as silk.
In fact, the finest grades of the improved sea-island
cotton plants are used to adulterate silks, and the price
they bring in the market is double that paid for the
ordinary grades. The influence of breeding and culti-
vation in making longer fibers has also increased the
yield. Some of the heavier grades have been made
nearly to double their annual yield, and the amount
raised per acre is thus increased.

Thus the cotton problem becomes a mechanical more
than an agricultural question. The growers have al-
most reached the limit of improvement, and science
has nearly exhausted methods for increasing the yield
chemically and culturally; but the inventor’s field is
still unexploited, and is waiting for the genius to come
and claim a rich reward.—George Ethelbert Walsh.

—

THE HEAVENS IN AUGUST.

BY HENRY NORRIS RUSSELL, PH.D.

The summer constellations are now well visible, and
this is a good month in which to learn to know them.

If we go out at nine o’clock on a clear evening in
the middle of August we will see the Milky Way, form-
ing a great arch across the sky and passing almost
overhead. Many of the finest constellations in sight
lie near it, and we will begin with them.

Near the horizon, a little west of south, is Scorpio,
the most brilliant of the twelve zodiacal constellations.
Its brightest star, Antares, is fiery red in color, and is
accounted the reddest of all the bright stars. A
fainter white star flanks it on each side. The ver-
tical row of three stars on the right makes the Scor-
pion’s head and claws, while its tail is formed by the
long line of stars which descends from Antares almost
to the horizon, and curves back to the end in a bright
group, which is conspicuous even at the low altitude
at which we see it.

Antares is doubly worthy of attention by those who
possess telescopes, as in addition to its splendid color
and fine banded spectrum, it is double, having a green
companion of the seventh magnitude at a distance of
about three seconds. On account of its nearness to
the principal star, it can be well seen only when the
air is steady.

To the left of Scorpio lies Sagittarius, whose prin-
cipal configuration is the little inverted “Milk Dipper,”
composed of five fairly bright stars. Above it the Milky
Way is full of bright patches and knots, which afford
many fine telescopic fields. Some of the star clusters
and nebule in this region are distinctly visible in a
field-glass.

The bright star higher up, almost on the central line
of the Milky Way, is Altair in Aquila. It is one of the
nearest of the brighter stars, coming next to Sirius
and Procyon in order of distance. The next constella-
tion to the north of Aquila is Cygnus, which is easily
identified by the fine cross of stars whose axis lies
along the Galaxy. West of Cygnus, and almost over-
head, is Lyra, whose principal star, Vega, is the
brightest in this part of the sky. The region east of
the Milky Way is not so brilliant. The most promin-
ent group is the great square of Pegasus, which is now
about an hour high in the east. The constellation is
a large one, and extends westward from the square
half way to Altair, leaving room between them for the
little group of Delphinus.

Aquarius and Capricornus, which are lower down in
the southeast, have no very bright stars, but Saturn,
which is now in the latter constellation, is decidedly
conspicuous. The brightest star in the western sky
iz Arcturus, which is almost due west, and about half
way down to the horizon. The rest of Bootes lies
north and east of it. A line from Arcturus to Vega
passes first through the semicircle of Corona Borealis,
and then through the keystone-shaped figure which ig
the most recognizable feature of Hercules, whose other
stars extend some distance both north and south.
Farther down between Hercules, Aquila, Scorpio, and
Bootes a large space is filled by Ophiucus and Ser-
pens—two constellations which are so inextricably
confused that one must use a star-map to tell which
stars belong to each.

Of the ¢ircumpolar constellations Ursa Major is in
the northwest, to the left of the pole. The fore-parts
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of the Bear are too low to be wel seen, but the Dipper
is still conspicuous.

Draco lies above Ursa Major, extending to the meri-
dian. The Dragon’s head is marked by a conspicuous
group of four stars about one-third of the way from
Vega toward the Dipper. His body extends first east-
ward, then northward, and then bends back in a long
curve, inclosing the Little Bear, so that the end of his
tail lies between the Pointers and the Pole Star.

Cassiopeia and Cepheus lie in the Milky Way on
the other side of the Pole, and Andromeda and Per-
seus are rising in the northeast.

THE PLANETS.

Mercury is evening star throughout August, and is
visible in the evening twilight for most of the month.
On the 1st he is close to the bright star Regulus. The
two set at about 8 P. M., so they will not be easy to
see. Later on the planet is more easily visible. He
reaches his greatest elongation on the 19th, when he
is more than 27 deg. from the sun—about as far as he
ever can be, as seen from the earth. He is, however,
some 10 deg. farther south than the sun, and is con-
sequently not as conspicuous as he was in the spring.
But as he sets an hour later than the sun all through
the middle ot the month, he ought to be seen without
much difficulty. Venus is also morning star, but is still
too near the sun to be visible to the naked eye.

Mars is morning star in Gemini and rises about two
hours before the sun. On the 12th he is nearly in line
with the two bright stars, Castor and Pollux, which
may aid in finding him.

Jupiter is 1n Pisces and will soon be conspicuous in
the evening sky. He rises before 10 P. M. on the 15th,
and is well observable after midnight. Transits of his
satellites may be seen on the nights of the 2d, 7th, 9th,
14th, 16th, 18th, 23d, 25th, and 30th.

Saturn is in opposition on the 10th, and is visible
all night long. He is better placed for observation
than he has been for several years, though he is still
a good way south of the equator. He is in Capricornus,
a long distance from any bright star, so that he can
hardly be mistaken for anything else.

His rings are seen more nearly edgewise than in the
last few years, and consequently appear narrower, so
that the ball of the planet projects conspicuously be-
yond them at each side. The apparent orbits of his
satellites are also becoming narrower, for the same
reason. The fainter of these interesting bodies can
only be seen with large telescopes, but the brightest
one, Titan, is easily visible with a small instrument.
It may aid in identifying him to I'now that he is north
ot the planet on the 3d, east on the Tth, south on the
11th, and west on the 15th, the positions repeating
themselves regularly in the satellite’s period of 16
days.

‘When north or south of Saturn his apparent dis-
tance from the planet is about equal to the greatest
diameter of the rings, but when east or west of him
it is about four times as great.

Uranus is evening star in Sagittarius. His position
on the 15th is R. A. 17 h. 43 m., dec. 23 deg. 36 min.
south. He is not near any conspicuous star, but if his
place is plotted on a star-map, he can easily be found.

Neptune is morning star in Gemini, and rises at
about 2 A. M. in the middle of the month.

THE MOON.

Last quarter occurs at 9 A. M. on the 4th, new moon
at 8 A. M. on the 11th, first quarter at 11 P. M. on the
17th, and full moon at 8 P. M. on the 25th. The moon
is nearest us on the 12th and farthest away on the
26th. She is in conjunction with Jupiter on the 3d,
Neptune on the 8th, Mars on the 9th, Venus on the
12th, Mercury on the 13th, Uranus on the 20th, Saturn
on the 24th, and Jupiter again on the 30th. None of
the visible conjunctions is close.

An occultation of the fourth-magnitude star Gamma
Tauri, which takes place early on the morning of the
6th, is visible in the eastern part of the United States.
As seen from Washington, the star disappears behind
the moon’s bright limb at 1.56 A. M. and reappears
from behind the dark limb at 2.55.

The times of the phenomena will vary for different
places, being in general earlier for places farther west.

Cambridge, England.

The Michigan Central Railroad officials have for
some time been considering the proposition of bridg-
ing the Detroit River at Detroit, Mich., but it is said
that there is a strong possibility that these plans
will be entirely abandoned, and the crossing effected
by tunnel. Representatives of the company have been
investigating the tunnel work around New York, and
a careful examination of the Detroit River bed is now
being made; and if the reports are as favorable as
anticipated, the work will probably be commenced at
an early date. The work is authorized by charters
which have already been secured from the TUnited
States ar_ld Canadian governments. It is said that the
tunnel route has many excellent features to recom-
mend it.
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NEW YORK CENTRAL EXPRESS COMPOUND

LOCOMOTIVE,

BY THE ST. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN,
The feature of the New York Central exhibit in the
Transportation Building of the St. Louis Exposition

is a complete train of the Empire
State Express type, consisting of an
engine and four cars of the type
which has helped to give this train
its well-earned reputation. TFor the
past two or three years, the Empire
State and indeed all the fast expresses
of the New York Central have been
hauled by the new Atlantic type of
sirnple engine, which the company
brought out specially for this class of
work. It was upon oné of these en-
gines that the editor of the Scikn-
TIFIC AMERICAN made a considerable
part of a trip from New York to Chi-
cago and back on the Twentieth Cen-
tury Limited some eighteen months
ago, the account of which trip was
given in our special transportation
number of Dec. 13, 1902. Reference is
made to that article for the perform-
ance of those engines. The best work
was done on a run with a six-car
train weighing 360 tons, from Albany
to Spuyten Duyvil, 131% miles in 130
minutes. The new compound engine
conforms rather closely in its general
outlines, and in its leading propor-
tions, weights, etc., to these Atlantic
engines, the chiet and very important
difference being that four cylinders
working compound are used instead
of the two 211i-inch simple cylinders
of the older type.

The leading dimensions of the new
engine are as follows: The high-
pressure cylinders are 15%. inches di-
ameter by 26 inchies stroke; the low-
pressure cylinders, 26 inches diameter
by 26 inches stroke. The Dboiler is
7214 inches in diameter, and its 390
tubes have a heating surface of 3,248.1
square feet; its firebox has 175 square
tfeet and arch 23 feet, the tcotal for the
whole boiler being 3,446.1 square feet.
The driving wheels are 79 inches in di-
ameter and are coupled, and the total
weight on the drivers is 110,000 pounds.
The arrangement of the engine is as
follows: There are two high-pressure
cylinders, located just forward of the

saddle, which connect to a pair of cranks in the axle
of the leading pair of driving wheels.
frames, and occupying the usual position abreast of
the saddle, are the two low-pressure cylinders, and
these connect to the rear pair of driving wheels.
is a distribution of the work which is good in prin-
ciple, and has proved to be excellent in practice. It
divides the stresses between the two axles, and facili-

tates the work of
counterbalancing. So
well has this prob-
lem been worked
out that, in the
trying - out service
to which the engine
was subjected for
several weeks before
being sent to the
Fair, she proved to
be by far the most
steady - running en-
gine that was ever
handled by the New
York Central engi-
neers; and she has
naturally aroused in
them a considerable
degree of enthusi-
asm. Two of the
records which she
h2s made are well
worthy of being
noted here. On one
occasion, when haul-
ing four Pullman
cars between Syra-
cuse and Buftalo,
she covered twelve
miles of level track
at an average speed
of 84 miles per
hour; and on an-
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and Buffalo, she covered a distance of 69 miles, on
practically level track, at a speed of slightly under 80
miles per hour. The four cylinders are provided with

only two pairs of eccentrics and their accompanying
gear, lhere being one set actuating a single piston

Height of stack above rail, 14 feet 10 inches ; width, 10 feet ; length over all, 62 fect 234 inches ;
maximum tractive power, 27,500 pounds,

FRONT VIEW OF THE EMPIRE STATE EXPRESS BALANCED COMPOUND LOCOMOTIVE
AT ST. LOUIS, SHOWING HEADS OF THE HIGH AND LOW PRESSURE CYLINDERS.

valve for each pair of high and low-pressure cylinders
on either side. The piston-valve cylinders are carried
forward of the saddle above thg low-pressure cylinders.
In spite of the heavy work to which the engine was
put in the working-out trials, she proved to be easy
to fire, and the tull steam pressure of 225 pounds to the
square inch was easily maintained when she was being
pushed to her full capacity.

This

7 .

other occasion, with
six Pullman cars, on
the same division
between Syracuse

Weight of engne, 200,000 pounds s weight of tender,

EXPOSITION ST. LOUIS.

‘1“ ;'Q 'ggr'

122,500 pounds ; cyiinder diameters, 153 and 26 inches ; pipmn_snroke, 26 inches ; diameter of
driving wheels, 79 inches ; working pressure, 220 pounds per square inch ; total heanmy surface, 3,446.1 square feet.

THE BALANCED COMPOUND LOCOMOTIVE AT THE HEAD OF THE EMPIRE STATE EXPRESS, EXHIBITED AT THE
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Radium and How to Test It,

BY PROF. W. LASCELLES-SCOTT.

In consequence of the extremely minute proportion
of this remarkable element—if it be an element—pres-
ent in any mineral as yet known, and the difficulty of

extracting and purifying that little in
a satisfactory manner, the cost of
metallic radium is very great. Unless
more abundant sources of supply are
opened out, the price—frequently
some scores of dollars per grain—is
not likely to diminish very speedily.
Probably less than a ton, were it ob-
tainable at all, would suffice, “at lat-
est quotations,” to extinguish both
the American and the British national
debts, and leave enough to pay all
our taxes for a year or two into the
bargain.

High as the price is, the demand is
still greater, not only for scientific
purposes and as a popular technical
“toy” or curiosity, but also for medi-
cal and surgical applications of im-
portance. Radium compounds, too-—
a trifle less costly than the metal it-
self—are eagerly purchased, and tubes
containing a single particle of the
“bromide” or “nitrate,” etc.. more or
less impure, generally find a ready
sale here at $5, $20, or $50 apiece.
These tubes, or rather their contents,
however, vary greatly in radio-activ-
ity, and they should, if practicable be-
fore the purchase is actually com-
pleted, be carefully tested in several
ways.

The most energetic specimens of ra-
dium bromide are of a light orange-
brown tint, those of a faint canary or
other very pale hue being less power-
fully radiant. Placed in close prox-
imity to a tiny crystal of barium
platino-cyanide, or, better, a flucres-
cent “screen” of this salt, it should
render the latter brilliantly luminous
(in the dark, of course), and, with
suitable objects, give “radiograph” or
‘skiagraph” effects very distinctly.

Fixed above a thin, perforated sheet
of lead lying just over a smooth sur-
face of sodium chloride (common
salt) previously made slightly damp
with hydrochloric acid, an hour’s ‘“ex-
posure” should suffice to darken the
salt’s white surface to a fawn shade

wherever the pertorations in the lead have allowed the
rays to pass.

Crystals of uranium nitrate,
pieces of white blotting-paper (or of chalk or plaster
of Paris) soaked with a solution of quinine bi-sulphate,
should be luminously excited on being held near the
radium bromide.

Surtfaces of

uranium glass, and

especially if viewed
through the lens of
a Crookes spinthari-
b scope, should ex-
hibit a scintillating
glow-light on ap-
proaching the ra-
dium tube. "
Lastly, this latter,
its radio-active prop-

zinc-sulphide,

T

crties having been
optically and photo-
metrically tested,
should -have these
increased by quite
20 per cent after
exposure to the
“magnetic field” of a
good (4-inch to 8-
inch spark) induc-

tion coil for about
half an hour.
—r
The new main
shatt of the Waihi
gold mine in New
Zealand was sunk
83 feet in 18 days.
The shaft is 32 feet
long by 8 feet wide,
and is timbered with
9-inch square' sets,
with lagging. The
depth referred to
was from 20 to 103
feet from surface,
the shallowness
being favorable to
gpeed of sinking.
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AUTOMOBILE STREET SPRINKLER,
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

The city of Paris is now using an automatic street
sprinkler of improved design. It is intended to be
used on some of the main avenues, where a rapid and
effective method of sprinkling has long been desired.
The automobile sprinkler has now been in use for
some time and has proved quite satisfactory, being
much superior to the horse sprinklers which are gen-
erally employed throughoutl the city.

The new car which is shown in the different en-
gravings is a steam tractor of the De
Dion type having a 35-horse-power
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such a car successfully, the above elements had to be
combined with the speed when on the road and the
volume of water needed to cover a square yard of
ground.

This has been well carried out in the present
case; and it is found a practical and economical
apparatus. The water comes out in two symmetrical
sheets 23 feet wide, and it thus sprinkles a surface 46
feet wide. On the other hand, the 1,250 gallons which

the tank contains will water a distance of 0.6 mile.
This gives the car a sprinkling capacity of about 1,700

steam engine. It iy equipped with a
centrally-heated tubular boiler, placed
on the front of the chassis. In the cen-
tral part of the chassis is mounted a
horizontal compound steam engine.
The movement is transmitted to the
rear axle by a universally jointed
shaft with bevel gear drive at the dif-
ferential, somewhat as in the smaller
automobiles. The water tank, boiler,
and all the controlling apparatus are
placed in the front of the car, while
the rear platform has mounted on it a
large water reservoir of 5 tons capac-
ity for the sprinkling device. This
water tank is arranged so that it can
be removed from the chassis, which
allows the car to be used as an ordi-
nary tractor or hauling wagon, thus
increasing its sphere of usefulness.

The distance between axles is 10
feet, 10 inches; and the track is 6 feet.
The front and rear wheels are 40 and
50 inches in diameter respectively. The
rear platform is 4 feet, 8 inches from
the ground. ‘When complete, the
sprinkler weighs 6 tons, including the
water tank, and the speed varies from
5 to 7 miles ar. hour. The best speed
for watering the streets has been found
to be 5.4 miles an hour, and the car is
now regulated to run at this speed.

The mechanism of the sprinkler has
veen well designed. The water reser-
voir for the boiler, which is built of
steel plate, connects with the main
water tank, and both are filled by the
same operation. The water passes
from the main tank through a small
pipe to a centrifugal pump, which lies
underneath and behind the rear axle.
A chain and sprocket transmission
dgrives the pump from the rear axle of the car at a
speed which is always proportional to that of the driv-
ing wheelg. As the car travels at the uniform speed of
5.4 miles an hour, the speed of the pump is kept con-
stant. A cone friction-clutch enables the driver to
throw on the pump for operating the sprinkler when the
car arrives on the spot, and the reversal of the lever
throws it off and stops the water stream. A valve is
disposed beside the pump, so that in case of need, all
the water delivered by the pump can be returned direct
to the tank through a suitable pipe. By operating this
valve, the driver can make different combinations ac-
cording to the position of the lever. Thus the water
can be sent into the two sprinkling nozzles, or it can
be returned to the tank when the sprinkling is stopped.
Means are also provided to use only one of the sprink-
lers at a time. In the latter case the surplus water is
returned to the tank through a pipe which, however,
has only a narrow passage for the water, so that the
pressure shall not fall below the proper limit.

The sprinkling nozzles have been constructed on a
new design. The water arrives through a pipe and
flows over an inclined plate, from which it spreads
in sheets and
falls into a semi-
cylindrical ch a m-
ber, whence it es-
capes by a set of
holes in the sides.
A screw, operated
from the outside by
a hand-wheel, regu-
lates the amount of
sprinkling. A pis-
ton, operated from
the hand-wheel, is
moved torward or
back and the total
section of the water
orifices is made to
correspond on ce
for all to the pres-
sure obtained by
the pump, given
t h e width o f
sprinkling which is
required. To worlk
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resents an expense of $2.50. The machine therefore
performs in one hour, and at an expense of 25 cents,
the work of eight men for one day at an expense of
$20. Upon a ship of medium size, the saving effected
by the use of this machine for the planing of a deck
is about $400.
——r—

Curious Burial Relics of the Ancient Egyptians,

The excavations which were commenced at Beni-
asan, on the east bank of the Nile, some two hundred
miles above Cairo, in December, 1902, have now been
completed. There have been discover-
ed and searched in the necropolis ex-
tending along the face of the lime-
stone cliff. 887 tombs, including that
of Sebek Hetepa, 2300 B. C. together
with its curious funeral models. Each
burial chamber was formed of a re-
cess at the base of a square shaft, oc-
casionally at a depth of thirty feet,
hewn in the solid rock and carefully
filled in. By this caretul means the
body of the deceased was preserved
from disturbance. This type of burial
antedates the mummification period;
but it was found in the case of two
bodies that decay had been arrested
by the wrappings, which were found
still intact. Each tomb contained a
wooden sarcophagus, with the lines of
religious formule and text inscribed

upon it in the orthodox hieroglyphics,
and with the head pointing to the
north and the painted “eyes of Osiris”
toward the east. The sarcophagus was
surrounded with a large number of
little wooden models representing
river and sailing boats, a granary,
group of persons baking, a man brew-
ing, a man leading an ox, a girl carry-
ing a brace of birds in her hands and
a basket on her head. Notwithstand-
ing the extreme age—tour thousand
years—of these curious relics, they
were found to be in a remarkable state
of preservation, the oarsmen in the
galleys leaning upon their oars intact,
and the paint still bright and clean.
The ceremonies attending the inter-
ment of a woman were slightly dissim-
ilar, the departed lady being provided
with a basket of toilet requisites.
These curious little models were bur-

FILLING UP THE TANK OF THE AUTOMOBILE STREET SPRINKLER. ied

sguare yards, and this can be covered in a quarter of
an hour.

PP

PLANING MACHINE FOR SHIPS’ DECKS.

The accompanying illustrations show a ship’s deck
planing machine tor planing the decks of ships, con-
structed by Mavor & Coulson, of Glasgow. It is actu-
ated by a continuous current, or triphase current, motor.
The planing of a ship’s deck is one of the most fatig-
uing and disagreeable kinds of work that a ship’s
carpenter is called upon to perform, and it is for
facilitating such work and doing it more economically
that the electric planing machine has been devised.
The machine is provided with a triphase motor of 4
horse-power that makes 3,000 revolutions a minute,
and actuates the blades with the same velocity. Under
ordinary circumstances, the machine planes 360 square
feet an hour. The force necessary to operate it con-
sists of a man to guide it, an apprentice to draw it,
and another apprentice to sweep up the shavings. In
England, the total expense for this labor is 25 cents
an hour. By manual labor a carpenter can plane
scarcely more than 45 square feet a day, and this rep-

A PLANING MACHINE FOR SHIPS' DECKS.

in accordance with the ancient
Egyptian religious rites, in order to
provide the deparied one with the necessaries for
their future life. One highly interesting discovery
was made in the course of these excavations—an exact
counterpart of the modern weaving reed as used in the
mills at Wigan (England), the only difference being
that the ancient Egyptians of 2300 B. C. used cane
teeth instead of steel.
e —— i —— =
Safely Device for Handling Plate Glass.
After a piece of pilate glass has been formed in the
casting room of the factory, it is the custom to removu
it by the combined efforts of a gang of men. Some-
times, owing to a defect, which may not be noticeable
except under the closest scrutiny, the glass collapses
while it is being thus transported and such an acci-
dent generally results in the death or injury of one
or more of the men engaged in the transportation of
the big sheet. By means of a new invention which
has been made by two workmen, Oscar Lewellen and
Jehn H. Schuck, of Kokomo, Ind., these plates will in
the future be carried from the casting house by means
of a machine which will not only do the work more
quickly but be the means of saving the lives of many
men which were
formerly risked
every time it was
necessary to move
one of these great
pieces of  glass.
By the new device
referred to, the
plate will be lifted
by pneumatic pres-
sure, and it is de-
signed by the in-
ventors to equip a
plant with such an
installation that
the plate will be
carried through all
of the various
processes by this
mechanical means
and it will never
be necessary to
handle it by hu-
man effort,
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Mosquito Extermination.
To the Editor of the SCIENTIFIC AMERICAN:

I note in your issue of the 9th, under the heading
“The Progress of Mosquito Extermination,” that “it
follows that the only remedy is to prevent the produc-
tion of the pest.” Is this true? No doubt if the ma-
larial mosquito could be exterminated there would be
an end to the propagation of malaria through this
means, but it is not claimed, I understand. *hat the
mosquito can, of itself, propagate the disease. It must
first have had access to an infected person. Would it
therefore not be much easier to protect the patient
from the mosquito than to exterminate hordes of the
latter? R. W. BURNS.

Great Falls, Montana, July 12, 1904.

—

Myth of the Catalpa Tree.
To the Editor of the SCIENTIFIC AMERICAN:

During the past few years I have occasionally read
with much interest articles in different publications
concerning the wonderful value of this tree, and the
great profits that will be derived from its propagation.
While it is one of the finest shade trees, owing to its
dense foliage of large leaves, frequently the size of a
palm-leaf fan, and its great bunches of beautiful deli-
cate-colored hlossoms, I doubt the advisability of grow-
ing them for revenne.

I have two of them in my home lot; the oldest was
planted fifty-one years ago, and the other is twenty-six
years old. The former now measures five feet eight
inches in circumference, equivalent to twenty-two and
one-half inches in diameter, and nine feet to the low-
est limb, above which it branches out in the most ir-
regular shapes; the latter is thirteen and one-half
inches in diameter, and seven feet to the first limb.
This shows only an average annual increase in diame-
ter of one-half inch, instead of double this amount, as
quoted recently by a prominent aboriculturist,
who must have been dreaming, as our most rapid-

Scientific American

a rapid worker, but during the time that he was with
us his health suffered and slowly and gradually de-
clined, until the past year he seemed barely able to
keep at his day’s task. Two months ago he left our
employment and went to Boston, where he took up
composition instead of presswork, and I was struck
upon seeing him four weeks later with the marked
improvement in the color of his complexion and the
brightness of his eye in so very short a time. He is
a very temperate young man, of good habits, and the
decline I speak of I am sure could not be attributed
to outside excess.

We have had other men, strong and healthy, with a
good firm grip on their nerves, who would not decline
in spirit and energy, but would get all nerved up at
their work and get so irritated that they would fairly
kick things around without seeming to know exactly
what they were mad about. Another young man I
recall was so sick at the stomach upon starting on
the work that he could not stand up to the press and
it has been an unfailing observation of mine that
everyone who has worked at our presses has been af-
fected in their health or their grip on their nerves,
and I have wondered if it were not the electricity that
had a great deal to do with it. One thing that has
contributed to an affirmation of this thought is that
the atmosphere always seems to be hot and surcharged
so as to induce a sort of feverish feeling about the
temples, and whenever one approaches near to the
belts the electrical attraction will pull at the hair and
make it stand out straight in their direction. If one
just pass near them in a hurry a prickly sensation will
be felt on the skin of the hand as it swings past, and
if the finger be held on the belt a stream of actual
electrical fire or animal magnetism will shoot from the
finger to the belt.

Another thing that has impressed me quite strongly
was this: On two different occasions on a holiday T
myself have been down to the office to run off some
little card or something of a private nature for my

growing trees, the willow and cottonwood, do not
come up to such a rating.

In my yard I also have a walnut tree of about
the same age and size of the youngest catalpa,
which confirms my claim of the slow growth of
the latter. My life has been spent in the States
of Illinois, Indiana, and Missouri, where these
trees are indigenous, and when a boy I have smok-
ed their pods until my tongue was blistered, but
never saw one that would make a telegraph or
telephone pole, as claimed by the above-mentioned
authority, owing to the crookedness above the
lower limbs.

From these facts they can only be used for
fence posts and railroad ties, as the slight varia-
tion in the color of their grain does not fit them
for natural finished woodwork. Now let us figure
out the profits for growing them for these pur-

poses. My fifty-one-year-old tree will make two

railroad ties, worth forty cents each hewed and
delivered, more than one-half of which is cover-

ed by the cost of the labor, so my two catalpas,

if used for that purpose, would net.me about fifty cents.
They might have been sold at ten cents each for six-
inch fence posts when twelve years old.

You can grow these trees less than twenty feet apart,
or one hundred to the acre, which in twelve years will
bring you a total of ten dollars for fence posts. For
railroad ties you can plant sixty trees to the acre,
worth after eighteen years about eleven dollars. After
liberal allowance for the limbs for fuel, anyone can
see the same amount of land put in grain will pay a
much greater net profit.

About seventeen years ago an enterprising person
planted twenty acres in catalpa trees in a most favor-
able location on the Mississippi River bottom lands,
about twelve miles north of Hannibal, Mo., adjoining
our railroad. I have ridden by this field frequently,
and watched this experiment with much interest. He
has recently sold his trees for fence posts, the returns
of which paid him a little more than his taxes. If he
had planted in corn annually, he could have made two
thousand dollars net profit. S. E. WORRELL.

i
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Are Pressmen Aflected by Electricity from the
Belts ?
To the Editor of the SCIENTIFIC AMERICAN:

I have given a good deal of thought during the past
few years to a subject which I have had the intention
for some time past of writing to you about. We are
engaged in the printing and publishing business, and
we have a pressroom in which electricity is the mo-
tive power used. I have noted through a series of
years the continual sapping of the nerve energy that
seems to be in process among the young men who
operate the presses.

I have particularly in mind a young man who came
to work for us about four years ago, at that time
about twenty years of age, who worked with us for
four years, and we considered him very dexterous and

BERGER DISINFECTING LAMP.

wife or myself, and my wife has come down with me
for company. She has a highly sensitive nervous
temperament. Both times she took a chair and came
out to be near where 1 was at work. But both times
she got up and went off to an adjoining proofreader’s
room. Both times I urged that she come back and be
near where I was, but she replied: “No; I think I'll
stay in here.” Upon further urging she replied: “No;
I don’t like to sit out there.” I asked why, and she
replied: “I don’t know why, but I don’t like it out
there.” Having practically this same conversation
with her both times, it made quite a strong impression
on me.

I do not believe the electrical power is good for
one’s nerves and health, but I know that in factories
where steam power is used there is very much the
same electrical feeling to the atmosphere and the pul-
leys have electrical attraction in the same way, out
this makes me also think of a further fact that I am
familiar with, though I do not know what the scien-
tific explanation of it is. Corn ground in a grist mill
that is run by steam will generate so much heat with-
in itself or acquire the heat in some way from the
machinery that it will burn and spoil itself, if left in
large bulk after being 2round; but corn ground in a
water mill or mill run by water power will not heat
itself or be affected in this way.

These observations are enough to make me believe
that there may be a great deal of difference in the
healthfulness of different kinds of motive power. 1
would like to ask if it is a subject to which any atten-
tion has ever been given, and if you are aware of any-
thing that has ever been written on the subject. I
have already written to one or two prominent special-
ists on nervous diseases, but have not heen able to
find out that there is any literature on this subject in
existence. If you can give me any information on
the subject or any suggestions that will help me {o
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pursue it further, 1 shall be very grateful. I would
also like to know what the reason is that grinding by
steam power heats corn, whereas grinding by water
power does not.

If there are any of your numerous readers who have
been interested in this subject of power I would be
glad to hear from them. ALBERT W. DENNIS,

Salem, Mass., July 20, 1904.

'The Accident 1o NMr. Barton.

The maiden ascent of the Barton airship, which was
to have taken place early in the morning of July 4
last, had to be abandoned, owing to an unfortunate
accident which seriously injured the inventor. The
gas bag was in course of inflation, the hydrogen for
which was being generated in the usual manner by the
decomposition of sulphuric acid with iron. The inven-
tor was examining one of the gas retorts, when the
cylinder suddenly exploded with terrific force. The
inventor unfortunately received the full charge of the
explosion in his face, his hair, eyebrows, and mus-
tache being completely burned away. Furthermore,
many steel splinters entered his eyes, completely blind-
ing him. Dr. Barton was conveyed to his home on a
stretcher, and it was found upon examination that his
injuries, especially to his eyes, were of a very severe
nature. It was at first feared that his eyesight was
destroyed, but the steel splinters were successfully re-
moved. Although he is now progressing favorably,
some uncertainty exists as to whether his sight will
be affected, and it will be some weeks before he can
again superintend operations. The balloon fortunately
was not injured by the concussion, and the work of
inflation was continued. By the time the inventor is
recovered, the airship will be in complete readiness
for the first ascent.

THE BERGER DISINFECTING LAMP.

The object of the lamp that a Parisian inventor,
named Berger, his introduced, is to produce a disinfec-
tion through the disengagement of formic aldehyde
and ozone resulting from the combustion of recti-
fied alcohol, wood spirit, or a special product called
ozoalcohol and containing essential oils distilled

from labiate or myrtaceous plants.

The lamp owes its wonderful properties to a
mantle of secret composition. The lighting of it
is accomplished very simply. A few drops of
alcohol are sprinkled upon the mantle and ignited.
When the mantle becomes incandescent the flame
is blown out. The incandescence is then kept up
by means of alcohol supplied by the wick.

The inventor recommends his apparatus for dis-
infecting and deodorizing apartments, and especial-
ly sick rooms. If the lamp disengages formic
aldehyde and ozone, there could be nothing better;
but does it not disengage also carbonic oxide, or
at least carbonic acid? It seems difficult to burn
a hydrocarbide without obtaining one at least of
these gases, which are far from being hygienic.

During the recent maneuvers between the sub-
marine flotilla and the battleship squadrons of
the British navy, some ingenious ruses were

adopted by the former to mislead the latter, with
conspicuous success. One of the most successful was
the building of an exact replica of the conning tower
and a short length of the top of the submarine, of
canvas material. This was painted the same color as
the submarine, and was attached to the top of the
craft. The submarine then traveled toward one of
the hostile vessels, and when within range and as con-
spicuously as possible, the canvas structure was re-
leased. It immediately floated to the surface of the
water. Directly the submarine had discarded the mock
structure it sank again, and completely altering its
course app:oached the vessel from another quarter.
The canvas ruse being conspicuous immediately at-
tracted the warship’s attention, and a severe fire was
directed upon it. While this firing was in progress
the submarine arose again to the surface on the oppo-
site side of the warship, and succeeded in launching
a torpedo unobserved and at close range. The ruse
was therefore completely successful. The possibility
of catching submarine boats in steel nets was again
shown, as recently described in the ScIENTIFIC AM-
ERICAN. The nets were of an improved type, larger
and considerably stronger than those previously em-
ployed. The experiment, however, proved again suc-
cessfnl, as the submarine after being caught in the
net was so compleiely entangled that all its efforts
to escape were futile. Several other novel attempts
with other trapping and deceiving devices were carried
out, but owing to their important nature the results
obtained were maintained a strict secret by the Ad-
miralty.

Some interesting experiments to demonstrate the
rotation of the earth are to be carried out with mar-
bles in the Pantheon at Paris. The marbles will be
dropped from the cupola o the ground, and careful
records of their deflections during their descent made..
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WHAT THE LOSS OF THE PORT ARTHUR FLEET
WOULD MEAN TO RUSSIA,

In making a general statement of the relative
strength of the navies of the world, it is necessary to
define clearly the basis on which such estimate is made.
Otherwise, the comparison is apt to be misleading. A
few months ago the Bureau of Intelligence of the
United States navy made some valuable comparisons,
based upon its own invaluable sources of information,
in one of which the navies were compared on the basis
of the number and displacement of warships actually
completed on January 1, 1904, and the other on the
basis of the number and displacement both of the
warships actually completed and of those under con-
struction at that date. It should be noted that in these
estimates no account is taken of gunbcats and other
vessels of less than 1,000 tons displacement, nor do they
include transports, dispatch vessels, converted mer-
chant vessels or yachts, or obsolete cruisers. Vessels,
moreover, that are authorized, but upon which no
actual work of construction has been done, are excluded
from the comparison.

At the outset, attention should be drawn to the fact
that although the United States has a most liberal pro-
gramme of construction in hand, the great delay in
completing our ships causes us to make a relatively
poor showing in a comparison of vessels actually com-
pleted, the United States coming fifth on the list and
below Russia and Germany. Furthermore, were the
vessels which are now building for the various navies
of the world completed, the United States .would move
up from fifth to third position, with Germany fourth
and Russia fifth. About a month after the publitation
of these tables by the Bureau of Intelligence, the war
between Russia and Japan opened with the loss of
several vessels of the Russian navy, and such serious
damage to others, that they must of necessity be de-
ducted from the total available ships of the navy. This
has been done by reckoning the battleship ‘“Petropav-
lovsk,” the cruisers ‘“Variag” and ‘“Boyarin,” the tor-
pedo transport “Yenesei,” and the gunboat “Korietz”
as hopelessly lost. If the battleships “Czarevitch,”
“Retvizan,” and ‘“Pobieda,” and crujser ‘“Pallada,”’
which, after having been repaired sufficiently to become
once more an active fleet, were to be destroyed either
by the Russians themselves, to avoid their falling
into Japanese hands, or by the Japanese in a sea fight,
the subtraction of this tonnage of about 70,000 from
the Russian total would cause Russia to drop from
third to fourth position, Germany taking her place in
the relative standing of the navies as they now are.
The same transposition has to be made in the table
showing the comparative strength of the navies, were
the ships that are now building completed, Germany
coming™fourth, or next to the United States, and
Russia fifth.

It would be mere guesswork to endeavor to modify
the second comparison by the losses which may occur
to both the Russians and Japanese before the war is
ended. If the Baltic fleet should. be sent out, and suc-
ceed in raising the siege of Port Arthur, there might
be a great naval engagement, attended with such a
serious loss of Japanese ships, as would throw back
the development of this, the youngest among the
navies, for a full decade. On the other hand, if, as
now begins to look possible, the Baltic fleet be not sent
out, it is likely that Port Arthur and Vladivostock
will be captured, and the whole Asiatic fleet of Russia
destroyed or taken. If this should occur, it would in-
volve the loss of the-cream of the Russian navy, since
for the past few years, the new Russian ships, as they
have been completed, have been dispatched to the Far
East. The total loss would include seven battleships,
four armored cruisers, seven protected cruisers, and a
few gunboats, making a total of about 170,000 tons. In
this case the Russian total, if all ships now under
construction were completed, would be about 388,875
tons. She would still rank fifth in point of displace-
ment, or about 60,000 tons larger than Italy, but a long
way below . the next nation, Germany. This, however,
is mere speculation; and we have only changed the
figures of the tables of the Bureau of Intelligence so
far as they are actually affected by the war, to the ex-
tent of including in the totals for Japan the two
cruisers purchased from Chile, and by subtracting
from the Russian totals the vessels known to be lost
or seriously disabled.
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If all ships now building were

To-day. completed.
Tons. Tons.
1. Great Britain... 1,516,040 1. Great Britain... 1,86%7.250
2. France.. ... 576,108 2. France.. ...... 755,757
3. Germany.. . 387,874 3. United States. .. 616,275
4. Russia.......... 346,458 4. Germany...,.... 505,619
5. United States... 294,405 5. Russia.......... 483,732
6. Ttaly........ ... 258838 |l6. Ttaly.. 329.250
7. Japan 243,686 “ 7. Japan 253,681

The engravings on the front page of this issue
represent the comparative strength of the navies of
the world, were all the ships now under construction
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completed. KEach navy is represented by a typical
battleship of that navy, the size of the battleships cor-
responding to the relative strength of the navies. In
each case the basis of comparison is a battleship repre-
senting by its size the total tonnage of vessels built
and building for Great Britain, namely, 1,867,250 tons.
In the upper engraving the vessels are imposed one
above the other in order of their size, and in the lower
engraving they are shown bow on. The next largest
total to that of Great Britain is that of France, 755,757
tons; then comes the United States with 616,275 tons;
Germany, with 505,619 tons; Russia, 488,732 tons;
Italy, 329,257 tons; and Japan, with 253,681 tons.

Of course, it must be understood that these figures
are a guide to the future standing of the navies of the
world, say in four or five years from the present time,
only if we suppose that the relative rate of building
an. the relative liberality of appropriations for new
construction remain the same. Thus, if our own con-
tractors are as slow in completing ships as they have
been in the past, where construction has lagged from
one to three years behind contract dates, we niight find
ourselves in the fourth instead of the third position;
and, therefore, the value of the flattering estimate of
our future naval standing, shown by these tables, will
be dependent very largely upon considerable increase
in the punctuality with which contracts for naval ships
are completed.
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Utilization of the Cooper Hewitt
Light.

A sgseries of remarkable moving pictures has been
recently secured at the plant of a prominent Pittsburg
machine company by the American Mutoscope and Bio-
graph Company with the aid of the Cooper Hewitt
light. These pictures were taken for exhibition in St.
Louis in the private auditorium of the company on the
Fair grounds. When “moving pictures” of the Jeffries-
Sharkey heavyweight contest at Coney Island were
taken the scene was an arena interior. The ring was
cut down to 20 feet, and 400 arc lamps were strung
above it, the heat from which caused the combatants
much discomfort. In several of the pictures in ques-
tion the entire length of a quarter-mile aisle is shown,
and at no time were more than sixty-four of the mer-
cury vapor tubes used. The camera was placed on a
platform fifteen feet from the ground, suspended from
an electric traveling.crane. The crane was moved
slowly down the long aisle about 50 feet in the rear
of the Ccoper Hewitt lamps, the latter being also sus-
pended from a traveling crane moving at equal speed.
So far as possible in the taking of these pictures, any
sunlight  through the glass skylights of shops was
taken advantage of, but it is not safe to depend very
much upon the help of the sun in a moving picture
which is four or five minutes in the taking. The sixty-
four lamp tubes were hung in sets of eight, in eight
frames. They required only 30 to 40 kilowatts, or
about one-fifth of the energy consumed by the four
hundred arc lamps referred to above. The camera
made fifteen exposures a second, or nine hundred to
the minute. Among the more interesting pictures are
the welding of a ten-foot ring for an electric generator,
the railway motor aisle, the forging of a ten-ton steel
crank-shaft by a thirty-ton steam hammer, one of the
eight main quarter-mile aisles devoted to the construc-
tion of big power types and a six-minute view of ein-
ployes leaving one of the shops in East Pittsburg.

An Interesting

- O

Death of Dr. Isaac Roberts,

Dr. Isaac Roberts, well known as a geologist and
astronomer, died at Crowborough, England, July 18.

The original investigations of Dr. Roberts in the do-
main of astronomy have added largely to man’s knowl-
edge of the stars, clusters, nebule, and the .structure
of the universe.

The honorary degree of doctor of sciences was con-
ferred upon him by the University of Dublin in 1892.
In 1895 he was awarded the gold medal of the Royal
Astronomical Society, on the council of which he
had served for several years. He bore the titles of
Fellow of the Royal Society, Feliow of the Royal As-
tronomical Society, and Fellow of the Geological So-
ciety.

Since 1890 his investigations had been continued
at his observatory at Starfield. Two quarto volumes
of his “Photographs of Stars,” ‘“Star Clusters,” and
“Nebule,” with scientific deductions founded upon
them, were published in 1893 and 1900.

Experiments have begun at the United States prov-
ing ground, Indian Head, with several kinds of smoke-
less powder. The preference tiius far seems to be for
the macaroni-shaped powder, which comes in strips,
rather than for the flat powder. An endeavor will be
.nade to find a satisfactory ammunition bag, possibly
of smokeless powder cloth and twice as long as the
present bag. If smokeless powder can be made with
success in 40-inch strips the larger-sized bag will be
adopted for use in the navy. The advantage of this
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will be that only two bags, instead of four, will have to
be inserted in the gun, and thus the rapidity of fire can
be increased.
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Electrical Notes.

The Neu-Catrice lamp was introduced to the notice
of the mining fraternity at a recent meeting of the
Institution of Mining Engineers. It has small ac-
cumulators, two cells in all, and the electrolyte is con-
tained in such a way that the lamp can be held in any*
position without spilling the fluid. Small charging
plugs are provided, and the lamp can only be lighted
when a small shutter—connected with the switch—
is closed and the charging plug withdrawn. In one
size the whole apparatus weighs rather less than 4
pounds, and gives 0.8 candle power for 11 hours; a
larger size weighs 5 pounds, and gives 1 candle power
for 15 hours. A special charging table is used, on
which the lamps—connected in series—are charged
daily by the colliery dynamo. The cost of mainten-
ance has been found, at the Bruay collieries, to amount
to one halfpenny per lamp per diem. The total work-
ing cost of electric mining lamps has been found to
be seventy-five cents per lamp per annum more than that
of the ordinary oil lamp; but this does not seem to be
a high price to pay as an insurance against explosion
in mines, more especially in cases where the atmos-
phere is dangerous.—Electrical Magazine.

A new kind of microphone was recently described
by the inventor, M. Tariel, before the French Physical
Society. The novel feature of the instrument is the
special way of preparing the carbon grains and other
similar bodies. After taking carbon plates .nly 0.15
to 0.2 millimeter in thickness, having a perfectly plane
and polished surface, and breaking them by hand iato
small pieces, the fragments are passed through a sicvo,
the meshes of which can be traversed only by particles
of less than 1 millimeter. This powder is introduced
into a microphone, arranged as follows: A movable
electrode, constituted by a carbon plate of the same
thickness as the particles, is connected with one of
the terminals of the telephone line, while the other
electrode is formed of a carbon block in the neighbor-
hood of which the particles are placed; this electrode
is arranged on a thin carbon plate, to which the other
wire of the line is connected. The distance separating
the electrode is just 1-10 millimeter, the whole being
solidly fixed in a ebonite box. The following merits
are claimed for this new device: On account of the
great number of contacts between the plane and light
particles used, the apparatus is highly sensitive. The
vibrating surface is diminished as compared with
other types of microphone, and there are no insulating
bodies retarding the vibrations between the two elec-
trodes, such as felt, wool, etc. There are further no
polarization phenomena, and the apparatus will not
give rise to the production of electric arcs. It will
finally be possible to construct microphones of smaller
weight, smaller dimensions, and at the same time of
a sensitiveness at least identical with that of other
types of apparatus. When connecting with this micro-
phone a small receiver, the terminal of which is intro-
duced into the hearing circuit, a complete microtele-
phonic apparatus of the minimal weight of 27
gram@isg 1s obtained, which can be held to the ear by
means of a spring.

‘The Current Supplement,

The current SuppLEMENT, No. 1491, opens with a
copiously illustrated article on modern coal-hoisting
apparatus. Prof. H. L. Callendar describes some in-
structive experiments on an air-cooled petrol motor.
Scientific experiments on this type of engine have been
comparatively few, for which reason Prof. Callendar’s
work is all the more valuable. Mr. Richard K. Meade
exposes the fallacy of the tests ordinarily applied to
Portland cement. In an interesting article entitled
‘““Striking Objects Found at Carthage,” the Paris cor-
respondent of the ScIENTIFIC AMERICAN describes some
noteworthy archeological discoveries. The N-rays are
again made the subject of some discussion. It will be
remembered that Dr. H. W. Wiley, of the United States
Department of Agriculture, some time ago hegan a
series of elaborate experiments, for the purpose of de-
termining the effect of well-known preservatives upon
fcod, among them borax. The experiments have now
been concluded. A digest of Dr. Wiley’s report is
published in the current SuppLEMENT, and will doubt-
less be read with considerable interest. Mr. Emile
Guarini begins a series of articles on the electro-
metallurgy of steel, which may well be considered a
most exhaustive review of the entire subject. Al-
though the present installment is unillustrated, the
articles that will follow will be exceptionally well illus-
trated with diagrams and photographs. The Paris
correspondent of the ScIENTIFIC AMERICAN continues
his technical description of the racing cars in the
Gordon Bennett Cup Race, describing in this install-
ment the Mors car, the Belgian Pipe car, and Mr.
Edge’s Napier car.
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ELECTROSTATIC ILLUMINATIONS: INTERESTING EX-
PERIMENTS FOR THR INDUCTION MACHINE,
BY HOWARD B. DAILEY.

Among the multitude of attractive experimental pos-
sibilities suggested by high-tension electricity, there
is no class of phenomena susceptible of more interest-
ing treatment, or in whose development lies fairer
promise of gratifying result from simple apparatus,
than the beautiful luminous effects of the static dis-
charge over interrupted conductors. A certain few
pleasing experiments of this character have long
formed a familiar subject of illustration in most of
the older works on physics; however, very little recent
effort toward any amplification of these beautiful
effects has been made.

Ordinarily, in such experiments the conductor re-
mains at rest, its cut spaces illumined by the electric
discharge, the value of the result as a spectacle depend-
ing upon the necessarily limited disposition that can
be made of the luminous conductor; but by arranging
the latter to be kept in rapid motion, so as to call
into play the phenomenon of persistence of vision, this
form of experiment becomes at once susceptive of some
exceedingly fine adaptations. .

To those having at hand a good static machine the
illumination of such objects as wine glasses, vases,
lamp chimneys or any symmetrical glass object of this
sort becomes easy, and constitutes one of the most
beautiful of all the varied line of possible visual effects.
Fig. 1 suggests the method of arranging such articles
for illumination. In the example illustrated a large
goblet of thin glass is held by three small screws upon
a revolving platform having upon its under side a
small grooved pulley which is belted for moderately
rapid rotation to a suitable hand wheel. A single nar-
row strip of tinfoil, 1-16 of an inch wide, is cemented
over the glass with thick shellac varnish as follows:
Starting under the goblet at the spindle of the whirl-
ing table, with
which it makes
contact, the
strip proceeds to
the edge of the
foot of the glass,
which it follows
for perhaps an
inch; thence in
a curved line
across the base
to the stem,
which it ascends
in a straight
path; then, over
the bowl of the
goblet in a
somewhat sinu-
ous course to
the wupper rim,
after following
which for about
one-third its cir-
cumference it
descends upon
the inside, and
terminates in
the center at the
bottom. All that
portion of the tinfoil on the outside and along the
upper rim is divided every eighth of an inch with a
knife point, those parts within and under the goblet
being left intact. The divisions should be carefully
rone over and examined to see that they are all per-
fect and of sufficient width to insure a good bright
spark at each bLreak when the current from a Wims-
hurst machine is passed through the foil.
Current is led into the strip through binding
posts attached respectively to the supporting
spindle of the whirling table, and to the foot
of a vertical conducting standard formed of
Dbrass tubing, rising from the base of the ap-
paratus at some distance from the goblet. The
curved upper part of the standard, formed of
thick wire, is made removable to allow of
changing the object to be exhibited, one end
fitting into the brass tube, the other ter-
minating in a fine, straight, stiff wire that ex-
tends down inside of the goblel, nearly touch-
ing the end of the tinfoil strip. A piece of
glass {ubing covers the lower part of the
standard for purposes of insulation. When
the glass is whirled rapidly with the static
discharge passing over it in a darkened room,
the effect is one of exceeding beauty. Sur-
rounding objects and even the substance of
the goblet itself are invisible. Nothing is
seen but the brilliantly luminous strip, multi-
plied many times by persistence of vision, and
seeming to cover the whole glass at once,
studding it most beautifully all over with in-
numerable jewels of sparkling light. Some
idea of the general aspect of the experiment
may be gained from the second illustration.

e L L L
- - ad LT

A

""?.nt--‘..-w

———

L

»
» '
. -
> ~

Yy
A

R
-,

g

Fig. 2.—LUMINOUS GOBLET.
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'The ornamental irregularity seen around the peri-
phery of the foot of the goblet is obtained by cutting
out of that portion of the tinfoil following the edge a
section about % of an inch long, producing at this
point a spark longer and brighter than the others. The
same might be done with the upper rim if desired.
Should it be desirable to produce these results on a

Fig. 3.—DIAGRAM SHOWING APPARATUS EMPLOYED.

larger scale, such objects as fish globes, show domes,
large bottles, etc., may be used, the style of decoration
being capable of considerable variation through the
disposal of the luminous strip.

One of the finest of luminous optical effects with
which persistence of vision has to do is that known as
“Gassiot’s wheel,” produced by the rotation of a single
Geissler tube. Owing, however, to the fragility and
expensiveness ot Geissler tubes and the difficulty of
mounting them safely for rotation, the spectacle is
rarely exhibited. A beautiful modification of this ex-
periment, utilizing the interrupted conductor, and hav-
ing the advantage of simplicity and substantialness,
will be understood from Fig. 3. A thin, smooth, well-
shellaced board, B, 24 inches long, is mounted at its
middle on a metallic shaft so as to be capable of rapid
rotation edgewise. On the back of the board at each
end are screwed two small plates of sheet brass to
which is soldered, in such a manner as to be concentric
with the shaft, a ring, R, of stiff wire, about equal in
diameter to the length of the board. A narrow tinfoil
conductor, F, divided at 4-inch intervals, is laid on
one half the board in some fanciful shape, insulating
with thick, transparent mica wherever the foil crosses
or returns upon itself. The ends of the strip make
contact with the shaft and ring respectively. From the
opposite poles, I’ and P’, of an influence machine wires
are run, one direct to the shaft and the other through
an adjustable spark gap to a stationary spring, S, of
thin leaf copper, or a small tinsel brush, bearing lightly
against R. When the board is whirled in the dark
with the static discharge in action, there appears a
magnificent, brilliant, many-armed star of generous
size. The original of the photograph, Fig. 4, produced
in this manner with a large generator, was over three
feet across. Exquisite color effects may be secured by
placing over different portions of the luminous con-
ductor pieces of mica stained thickly with transparent
water colors, such as are used for coloring lantern
slides, photographs, etc. The speed of rotation for the
above experiments should approximate 450 turns per
minute to insure good persistence effects.

The spark fulfills an important function in all inter-

Fig. 1.—GOBLET MOUNTED FOR ILLUMINATION.
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rupted conductor experiments, especially those in
which the conductor is to be rotated. Evidently, in
the latter class, the spark discharge from the influence
machine must occur at regular time intervals, or the
elements of the luminous figure will not appear evenly
spaced. The gap operates to effect the necessary
steadiness of discharge, besides adding greatly to its
brilliancy. It also increases materially the power of
the generator to overcome a given resistance. Through
its use, in conjunction with the two small Leyden jars
of a medium-sized Wimshurst machine, the writer has
been able to send with ease an apparently continuous
discharge entirely around a room fifteen feet square
over a tinfoil conductor divided every two inches, the
same being shellaced directly on to the wall paper
near the ceiling, the latter also carrying as a center-
piece a large circle, similarly made, over four feet in
diameter. To an observer seeing it for the first time,
this effect is novel and surprising. The whole atmos-
phere seems aglow with a subdued, mist-like radiance—
pale, shimmering, and weird. The gap should be ar-
ranged between two large, rounded surfaces, such as
smooth metal or foil-covered wooden balls, 214 inches
or more in diameter, one of them on a sliding rod for
adjustment.

Acid=proof Rubber Goods.

Dr. C. O. Weber says, in the India Rubber Journal,
that pure vulcanized rubber is very little acted upon
by acids; the less pure the smaller the capability of
the rubber to absorb aqueous liquids. It is well known
that Para rubber on prolonged immersion in water
will eventually be found to have absorbed from 24 to
28 per cent of water. On testing different brands of
rubber in this respect, it is soon found that they ex-
hibit great differences in their capability of absorbing
water, and it is also found that this variation very
closely follows the percentage of resinous matter con-
tained in the various brands. This should not, how-
ever, be taken to amount to a recommendation to use,
in the manufacture of acid-proof goods, resinous, low-

Fig. 4—COLORED ELECTRIC STAR PRODUCED WITH
INTERRUPTED CONDUCTOR.

class rubbers only. This would in so far be a mistake,
as the rubber substance proper of the low-class rubbers
is itself much more readily affected by the above-named
acids than the high-class rubbers, notably Para. But
this observation of the decreased capability of low-
grade rubbers to absorb water clearly indicates the
line to be followed in the production of acid-proof
goods. It will, indeed, be found that mixing
of Para with resins show a very much de-
creased capability of water absorption, but
there are, as a matter of fact, several sub-
stances which prove far more efficient in this
respect than the resins and which at the
same time are less objectionable for com-
pounding purposes than the latter. These
substances are paraffin wax, ceresin, mixtures
of paraffin wax and heavy mineral oils, and,
better still, the products obtainable by treat-
ing paraffin wax with sulphur.

B

Cold Storage of Apples.

The conditions under which the prolongcd
storage of apples may be successtfully carried
cut has been studied during the past two
years by the United States Department of
Agriculture, and the cold storage of apples
has now made this fruit available practically
the whole year round. Several hundred dif-
ferent varieties were stored in order to make
the tests. It appears that there is no diffi-
culty whatever in storing apples in the aut-
umn and keeping them until lat2 in the fol-
lowing spring. All that is apparently neces-
sary is to keep an equalile temperature; just
about freezing point is the most satisfactory.
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THE WORK OF A WESTERN CYCLONE.
BY DAY ALLEN WILLEY.

The wind storms which so frequently pass over
various parts of the West in the form of cyclones
or tornadoes have produced some curious results in
damaging structures, but it is a question if any disas-
ter of this kind has ever left more remarkable wrecks
in its path than that from which the town of St.
Charles, Minn., suffered. St. Charles is located in
Winona County in the extreme southeastern portion
of the State, about twenty miles from Rochester and
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rapidly-rising temperature, while it was noticed that
the barometer was falling with equal rapidity. The
atmosphere became so ‘“‘thick,” to use the expression
of an eye-witness, that the sun was completely ob-
scured by noon, and the town was enshrouded in dark-
ness as dense as if it were midnight.

It was calculated that the cyclone which developed
did not last over one minute, being followed by vivid
flacshes of lightning which accompanied a hail storm,
then a heavy rain. The entire disturbance, however,
did not last over five minutes, when the clouds dis-

Building Containing the Dentist’s Office.
the Dentist.

The Room on the Right was Occupied by
He was Thrown Through the Wall at the Left and Killed.

81

prised a main building with two side wings, a small
addition in front and a diagonal addition in the rear.
The brick walls were reinforced with heavy stone at
the corners, while the roof was of metal. Every pane
of glass in the main portion was demolished with the
exception of two. A portion of the roof was com-
pletely lifted off, one sheet of metal being blown
against a small tree with such force as literally to cut
the trunk in two. Fortunately the school children

were at their homes at lunch, and no one was injured
in the building. One of the upper floors of the school
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The Wrecked Schoolhouse, Showing the Damage Done to the Upper

Portion.

Scene at the Railway Station, Showing the Ruins of the Depot and What is Left of the Grain Elevator.

near the Mississippi River. It is a typical northwest-
ern community, having about 1,500 population. It is
the market for a rather extensive farming region, and
in addition to storehouses, includes a grain elevator,
a flouring mill, a furniture factory, and several other
industries. Nearly all of the stores were built of
brick, as well as the schoolhouse, which was the most
substantial structure in the town.

The day of the disaster was clear and sunny until
about 10 o’clock in the forenoon, when light clouds
began to obscure the sun. The mercury indicated a

THE WORK OF A WESTERN CYCLONE.

appeared, the rest of the day being as bright and
clear as before the disaster.

So wide was the track of the cyclone, that every
building in the community but three suffered more or
less from its violence, although there are about two
hundred structures in the town. While several of the
smaller dwellings were leveled to the ground, many
of the other buildings were left standing in various
conditions, although the walls of most of them were
so weakened as to require rebuilding. The public
schoolhouse, as will be seen by the illustration, com-

The Flouring Mill Lifted Off Its Foundation.

was actually blown out of the rear portion, and the
furniture with it, but the rooms on the lower floer
were but little injured.

On the main street Mr. George Jesson, a dentist,
had an office in the second story of a frame building.
It is stated that he was working with a patient when
the cyclone struck the town. As the illustration
shows, the front wall of the upper portion of the build-
ing was ripped off. The wind current actually forced
the two men through the side of the building, killing
the dentist and severely injuring the patient. The
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hole through which they were thrown is shown at the
left of the picture. Near by stood a furniture ware-
house, having front and side walls of brick, while the
floors were supported by heavy wooden beams. The
warehouse was practically demolished, and most of
its contents, including beds, mattresses, bureaus, and
other furniture, ruined. In one of the apartments was
stored five hundred chairs. Apparently the force of
the storm was spent in this portion of the warehouse,
for every chair was actually blown out of it, some of
them being found several hundrcd feet avcay. Nearly
all of the chairs were more or less broken.

The elevator was located near the track of the rail-
road, adjacent to the depot. It was substantially built,
having a framework of dovetailed timbers covered on
the outside with heavy planking. It was nearly filled
with grain awaiting shipment, and at the time of the
disaster, several cars were being loaded. In spite of
its heavy contents, which acted as so much ballast,
the sides of the elevator formed such resistance to the
force of the wind that it was moved about twenty feet
from its foundation and the top blown off. The down-
ward suction of the air current apparently produced a
centrifugal motion inside, which removed most of the
grain, some of it being found afterward a mile away.
A train of about twenty box and flat cars stood on a
siding near the station. One of the box cars, which
was loaded with flour, was lifted from the rails,
crushed like an eggshell, and the flour spread over an
area of several hundred feet, the ground appearing
ac if covered with snow. Near the carload of flour was
coupled a flat car loaded with lum-
ber, every piece of which was blown
off. The depot was reduced to a
mere mass of wreckage, which can
be seen in the illustration in front
of the elevator.

Next to the schoolhouse, the
flour-mill referred to was the larg-
est structure in the town. It was
built of wood, with gable roof sur-
mounted by a cupola, and formed a
target for the missiles of various
kinds blown through the air. Pieces
of wood varying from planks a foot
in width and an inch in thickness
to mere splinters, stuck in the sides
and roof. Strange to say, the mill
itself was but little damaged, al-
though it is almost a total loss, for
the reason that it waos lifted up anqd
carried nearly fifty feet from its
foundation, and could not be re-
placed. In a number of instances
two-story dwellings were lifted and
thrown on their sides, and in one
case a house was literally forced to
turn a haif somersault, as ar ath-
lete would say, being found lying
on the roof timbers, the roof itself
having been crushed in.

Considering the damage done by
the storm, the loss of life was re-
markably small. Nine persons
were killed, ‘while four were fatally
injured, but a number of people
escaped death and injury almost mi-
raculously. Mrs. L. Sheridan re-
sided on the second floor of a
building on the main street. The
lower part was used as a store. She was sitting in
the front room when the cyclone came up. The front
wall was torn away from the building from founda-
tion to roof, leaving the roof and floors without any
support on the side damaged. Mrs. Sheridan had the
presence of mind to rush down stairs and out of the
building just in time to escape being caught in its
ruins, for the rest of the structure fell a moment after-
ward. A Mrs. Drew and two children were in their
home—a frame dwelling two and a half stories high.
The house was carried a distance of seventy-five feet,
as verified by measurements made after the disaster,
but none of the inmates was injured, although they
were thrown to the floor of the room in which they
were sitting. The roof of the house was torn off and
lodged in a grove several hundred feet distant.
The direction of the cyclone was such that a remark-
ably large number of stores and residences were dam-
aged by the front walls being torn off, most of them
collapsing as a result of the injury. One of the larger
dwellings, owned by Christopher I.orensen, was left
unharmed by the cyclone itself. About five hundred
feet from it, however, stood a small shed built of
heavy planks surrounding a well. This was thrown
against the side of the Lorensen house with such force
that it passed through the outer wall of boards and
the lath and plaster which lined the interior, not stop-
ping until it had struck the opposite wall, and partly
breaking through it.

This was one of the numerous freaks of the cyclone.
In another instance a case containing about twenty
bottles of mineral water was blown out of a saloon
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into the basement of a building across the street, and
when picked up but two bottles were found broken.
When the work of rescuing the victims began, the peo-
ple who hurried to the ruins were attracted to one
spot by the howling of a dog, which they found alive
although buried under a pile of brick and timbers, the
timbers lying in such a way as to keep the weight
from the animal. It was clasped tightly in the arms
ot its owner, who had evidently met instant death,
being crushed by the timber which had saved the
dog’s life.

Probably the enormous force of the air current was
more strikingly displayed by its effect on the opera
house than even in the wreckage of the town. This
was also built of wood, the sides being inclosed with thin
clapboards nailed upon scantling. Although it was
directly in the pathsof the cyclone, the principal dam-
age done to the building was by pieces of wood in
various forms, which were hurled through the air. A
score of such missiles as strips of planking two inches
in thickness, boards, and limbs of trees were found
sticking out the side exposed to the storm, like arrows
driven into a target.
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OF THE HUDSON RIVER TUNNEL AT THE
WORLD’S FAIR.
BY THE ST.LOCUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN.
The exhibit of the Pennsylvania Railroad Company
at St. Louis includes an actual section of the Pennsyl-
vania Tunnel that is being built beneath the Hudson
River. When the Fair is over, this section will be

A SECTION

A Section of the Pennsylvania Hudson River Tunnel at the World’s kair, With Section of Day
Coach Inside.

taken down, and ultimately it will be built into place
in the river mud. The section is made up of eight
complete rings, each 2 feet. 6 inches long, making a
total length of 20 feet. Through the bottom of the
shell project two of the cylindrical cast-iron piles, and
upon them is supported a section of the track floor-
beams and stringers, with the ties and rails and third
rail in position. The piles are to pass through the
floor with a sliding fit. They will be carried, every-
where, down to rock, and consequently the load of the
moving trains will be carried directly by the stringers
as a bridge and by the piles as bridge piers, none of
the shock or vibrations of the trains coming upon the
tunnel tube, which will act merely as a protecting
envelope for the trains.

The interior of the shell is lined with concrete, and
a mass of the same material is formed at the sides of
the tunnel up to the level of the car windows, thus
providing two footpaths, along which passengers may
walk in case of a breakdown of the train. The man
in the photograph shows that there is ample room for
this promenade.

Within the concrete mass are embedded the electric
conduits. One of the block signals is shown adjacent
to the man above referred to.

The interior of the tunnel is filled by a full-sized
section of a first-class day coach of the Pennsylvania
standard size, and in fact the whole exhibit is com-
plete in every respect to the smallest detail.

In passing below the North River, it will be neces-
sary, in order to avoid going to a depth which would
involve heavy grades that would be expensive to oper-¢
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ate, to carry the tunnel through a river mud and silt
that are of such consistency that the question of the
stability and perfect alignment of the tunnel calls for
special study. Although the silt is sufficiently firm to
preserve the tunnel itself in perfect alignment, it was
considered by Mr. Jacobs that provision should be
made for carrying the moving train loads independ-
ently of the tunnel shell. It was considered that if
the heavy Pullman trains, weighing with their loco-
motives as much as 600 to 700 tons, were allowed to
bear directly upon the shell of the tunnel, their weight
and impact might produce a settlement and set up
bending stresses that would result in fracture and
leakage. The problem will be solved by driving a
line of very massive cast-iron screw piles through the
floor of the tubes, at 15-foot intervals, with their heads
projecting within the tubes, and capping the piles with
a system of heavy transverse girders and longitudinal
stringers, upon which the track rails will be laid. The
heavy load and severe impacts of the trains will thus
be received by the piles, and should there be any slight
settlement of the piles under load, the movement
would not affect the tubes, which would serve their
proper purpose as an envelope for the protection of the
trains. The piles will be driven either to rock or to a
bearing capable of sustaining a predetermined load.
Of the 24,049 feet of cast-iron single-track tunnel, 12,-
174 feet will be reinforced with screw piles.

-
-

Does Body Make Brain?

In a recent number of the Contemporary Review
appears a forcible and suggestive
paper on ‘“Play as an Education,”
by Woods Hutchinson. His chief
contention is that the progress of
investigation in the field of psycho-
physics continues more and more
decidedly to indicate that the or-
ganization of the brain is bound up
so closely with muscular activities
that no educational scheme can be
rightly based on a plan which does
not take full cognizance of this
fact. In the hydra the nervous
organization consists simply of
fibers which assist in securing tfood;
there is no brain. In the starfish,
the brain, if brain it can be called,
is only a double ring of nerves
about the mouth. As we ascend
the scale of animal life we find sim-
ilar rings about the nose and eye.
The locus of these rings determines
the capital of the body-state, and
all the rest of the territory includ-
ed in the area of the animal hastens
to get a representation there. Such
is the genesis of the brain. If
these observations be sound, it may
be interred that the more complex
and delicate the muscular life, the
more complex and delicate will be
the structure of the brain- and the
greater its intellectual power.
This conclusion is supported by a
study of the play of animals. The
simplest organisms have no periad
of play. The frog has no play time.
Birds have little. In this respect
dogs and cats are their superiors in
a degree commensurate with their superior intelli-
gence. While the child plays he is organizing his
brain; it is growing; he is gaining the power which in
after years will enable him successfully to cope with
situations demanding a well-trained mind. The lesson
which lurks in this conclusion for teachers and school
authorities may be condensed into a phrase: Shorter
hours of study, and public school playgrounds every-
where. The latter should be under school supervision
and should be recognized as an integral factor in edu-
cation, not merely tolerated as a necessary evil or re-
garded as a side-issue. Athletics should likewise be
cordially recognized as an essential part and force in
the curriculum.

B

Ancient
The Blue John mine, at Castleton, Derbyshire, is
famous for its beautiful fluorspar. Antiquaries have
established the fact that the occurrence of this spar
was known to the Romans, who found it probably while
working the hills for lead. Anything that did not
contain lead, the Romans threw to one side as worth-
less; and thus it was that quite recently, in a tunnel
communicating with a shaft made by the ancient
adventurers, the proprietors of the mine found one of
the biggest and finest specimens of the rare mineral
ever seen—a mass that had been placed there by the
Romans nearly 2,000 years ago. The largest vase ever
made from fluorspar is in {he Chatsworth sculpture
gallery, but it is said the Iump just found might be
worked into one to rival even that of the Duke of
Devonshire.—Eng. and Mining Journal.

Fluorspar Mine.
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A TRAPDOOR SPIDER.
BY C. E. HUTCHINSON,

In many parts of California may be found in great
numbers nests of the large trapdoor spider, Bothriocyr-
tum californicum.* The plow has been very destruct-
ive of these, but the writer once estimated that, in a
certain locality long untilled, there were in a single
acre as many nests of large size as there were square
yards, while the very small ones, detected with diffi-
culty, were far more numerous. Any but a close ob-
server might walk over fields where these are com-
mon without observing a single abode, so perfectly
does the door simulate the ground surface, especially
when rains are frequent, as the door then becomes com-
pletely covered with growing vegetation 1like that
about it.

Specimens of the nests—the upper part, including
the door—are familiar objects in the shops of curio
dealers, where they are offered for sale along with
their stuffed and distorted builders.

Not of less interest than the nest is the life history
of its maker. It lives much longer than spiders be-
longing to most other genera. One year after hatching
it measures scarcely 3-16 of an inch in length, ex-
clusive of limbs, while an adult measures 114 inches.

By measuring the yearly growth of immature spi-
ders, of various sizes, that were kept under surveil-
lance for that purpose tor three years, it was found
that ten or fifteen years are required for them to reach
maturity. After that the spider’s life is problematic;
but several spiders known to have been adults three
years ago are still relatively active. Bearing in mind
its very peculiar life, which is one of little action, it
is not unreasonable to believe that it may live more
than twenty years, all
told.

More wonderful than
its longevity is the fact

that during its entire
lite, exclusive of the
few months passed

within the nest of the
mother spider, it main-
tains but a single home,
a tunnel in the ground,
of its own digging,
widening and deepen-
ing it as its own
_— growth requires It
will suffer from flood,
famine, and devasta-
tion rather than aban-
don the home of its first choice. Without a knowledge
of its habits, the significance of various layers of silk
upon the underside of the door of its home is not ap-
parent. The layers, which resemble thin white paper,
are closely united, but may be separated with care.
They are made one at a time, a single layer covering
the entire underside of the door at the time the layer
is fabricated. Once each year during the growth of
the spider, the door, composed of earth and silk, is en-
larged by adding wet earth to its free edge, after which
a new layer of silk is applied, extending over the new
as well as over the old part. As many as six or eight
layers may be removed from an old door, but seldom
more than that number, as the older ones disappear
by process of decay.

When the door is removed, the spider makes a new
one having a single covering. Other layers are sub-
sequently added, even in the case of an adult, but in
the latter instance the successive coverings lie wholly
one upon another, not being separated at their edges
by earth, as

An Aduit Spider.
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turn about and spread over it a quantity of silk, which
makes it more secure. On top of this, and at either
end of it, other particles are carefully adjusted in
like manner to the rim or to those in place, the opera-
tion being repeated until t! » structure is a third or a
quarter of its destined width, when it is pulled over
to a horizontal position, the spider presumably sensing

Longitudinal Section of Upper Part of Nest, the Dotted
Lines on the Door Showing its Yearly Accessions.

an added security. Further additions to its edge are
made by raising the door each time to a vertical posi-
tion. The growing edge is circular in outline from
the start, and is molded to the proper thickness be-
tween the fangs and mandibles of the builder.

No silk is purposely applied to the upper side, but
the under surface is well smeared with it, the greater
part being added a little at a time as each particle of
earth is put in place. The word smeared is used be-
cause the silk of this spider and others of its class
issues from long rows of pores in the underside of
finger-shaped organs, which are drawn over a surface
from side to side, and more often while in contact.

The employment of plastic earth in making the door
makes the fitting of that object perfect; for while it
is yet wet it is drawn down into the flaring opening of
the tunnel, the soft edges yielding where pressure is
greatest. When a door is well pulled down, water
may stand over it for several hours without entering
the tunnel further than to moisten the wall and its
lining.

The heavy earthen door, usually of adobe, with
its stout coating of silk, is well suited to protect the
designer from insect foes, but in June or July the
spider enters upon a period of inactivity which, in the
case of those half grown or younger, extends through
the summer and autumn or until the so-called rainy
season appears; and these younger spiders, as an ad-
ditional safeguard, barricade the door by packing wet
earth against it from within, completely filling the
upper part of the tunnel. The lower end of the plug
is made dome-like, smooth, and is coated with silk like
that covering the rest of the wall.

The adults do not employ a like means, but the
immature spiders that are over half grown, and some
adults, fasten the door with a quantity of silk applied
to the wall of the tunnel and to the door at their line
of contact, by which the door is well fastened down.

The protection afforded by these means enables the
immature gpider to pass through its helpless molting
stage unmolested, and the adult female to fabricate her
one egg cocoon of the year, and attend it, undisturbed.

The tunnel in which it passes this peculiar exist-
ence is, for the time, practically air-tight, being made
usually in heavy clay, or adobe, very hard in summer,
and having its smooth wall covered completely with
a closely woven and firmly adhering coat of fine silk.
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plete reclusion should not be described as lethargic,
since it becomes active when disturbed, but it con-
sumes no food whatever for five or six months, nor
does it partake of water, unless such is gathered in
some unexplained manner from the humid air of the
closed cell.

Remarkable as are the natural conditions under
which the spider exists throughout the dry season, it
is capable of enduring like conditions for a much
longer time, as shown by actual test in the case of
three adults selected for the purpose. These were
kept for sixteen months unquestionably without food,
showing no ill effects from the treatment. In this in-
stance proper food was offered at the end of twelve
months—the writer not having the heart to continue
the experiment longer—but the offering was declined,
as the spiders were then enduring the semi-lethargic
condition, out of which they emerged in due time, to
take food naturally.

—— e — - O ——
SOME NEW ADDITIONS TO THE UNITED STATES
ZOOLOGICAL PARK.

Dr. F. W. Goding, United States consul at New-
castle, New South Wales, has secured for the United
States Zoological Park the most important collections
yet received from any one source, amounting to 140
specimens, among which are a Tasmanian zebra wolf
with three young, a Tasmanian devil, three echidnas,
thirteen kangaroos of various species, three phalangers,
two flying phalangers, four native cats (Dasyurus),
a black-backed
jackal, a pair of
emus, thirty cocka-
toos and paroquets, a
wedge-tailed eagle, a

)
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pair of black swans, =N
and many other =
birds. 1 %
The echidna, of '_
which a specimen \

was sent by Dr. God-
ing, varies in length
from 12 to 18 inches.
Its broad, depressed N
body is mounted on
very short, strong
legs, termfnating in
big, powerful claws,
suited to digging in

Nest of Young Spider, Showing

hard ground. The Closed Door, Plug of Mud and
small head ter- Characteristic Trend of Tunpel.
minates in a nose,

which is prolonged into a slender snout. Although the
mouth is toothless, the palate is studded with recurved
spines. The slender, extensile glutinous tongue is well
adapted for the capture of ants and other insects. Stiff,
hedgehog-like spines mixed with long, coarse hairs cover
the back of the animal. Much like a hedgehog is the
animal’s habit of protecting the under parts, which are
spineless and clothed in silky brown hair, by curling
itself up. The animal dwells in burrows of its own
digging, and obtains its food by excavating in the
hillocks of ants, which it tears open in order to devour
the succulent larvee. The echidna is gentle in disposi-
tion, endures confinement well, eats bread and milk,
chopped eggs, and the like, and is frequently kept as
an intelligent and playful pet.

The Tasmanian devil is a ferocious burrowing, car-
nivorous, dasyuroid marsupial (Sarcophilus ursinus)
of thick, massive form with a large head and short,
broad muzzle.

Our photographs were furnished by the Smithsonian

Institution.

the full-grown
spider has no
occasion to re-

enlarge it s
door.
The  opera-

tion of making
the door is an
interesting
one, and the
entire process
may be ob-
served without
inconveni-
ence by plac-
ing a spider in
a box of wet
earth. The
hinge-b ea r-
ing edge of the
door is per-
fectly straight
upon the upper side, as is also that part of the tun-
nel’s edge to which it is joined. Against a central
point on the straight edge of the tunnel’s rim the
spider first presses a small particle of mud. Being
wet it adheres readily, which allows the artisan to

Echidna.

* For the name of this spider, I am mdebted tc; Nathan Banks, Wasn-
ington, D. C.

Tasmanian Devil.
NEW ANIMALS IN THE UNITED STATES ZOOLOGICAL PARK.

Though much of the soil in which these spiders live
cracks freely during the rainless summer, the cracks
do not rupture the wall of the tunnel, which often
appears harder than the surrounding soil, and may
receive some special treatment in addition to the
troweling, or smoothing, which the spider gives it.

The spider’s condition during this time of com-

The wind-
mills seen in
South  Africa

are almost in-
variably of
American
origin. It is
said to be an
exceed ingly
rare thing to
see one of these
from England
or Canada, and
the reason ad-
vanced is thal
the Britishers
are unable to
meet the prices
asked by the
American con-
cerns, which
are about half those asked for all others. Attempts
have been made to influence the farmers there with
the statenicut that the English machine is much more
durably constructed, but it has been found by them
that the American windmill answers all demands
and lasts just as long as that constructed in ing-
land.
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RECENTLY PATENTED INVENTIONS.

Electrical Devices.

MAGNETIC BRAKE.—J. F. Motz, Pheenix-
ville, Pa. In this patent the invention re-
lates to magnetic brakes, and more especial]y]
to the type of magnet used therein. The)
more - particular object is to provide a brake :
in which the magnet will hold the armaturel
when - the mechanism is subjected to light
loads, and especially when a series-wound
magnet is used.

Of Interest to Farmers.,

CRATE.—J. 8. HorTOoN, Lincoln, Del. In
fruit transportation, particularly of peaches,
freight-cars are fitted up with rows of shelves
to contain baskets of fruit, so as to prevent
the fruit from being bruised by pressure of
one package against another. This practice is
expensive to road and shipper, and the inven-
tor’s principal object is to provide a crate in
which fruit may le packed and shipped with-:
out the above-referred-to expense. The crate :
is of sufficient strength to enable piling of one
on the other so as to allow unrestrained cir-
culation of air between them.

Of General Interest,

COATING EYELETS.—I. W. GILES, New
Bedford, Mass. Iiyelets, especially such as are
applied to shoes and garments, are coated with
japan or other varnish or paint. In applying
the coat, which is commonly done by means of
rotating rolls, the funnel-shaped throats of |
eyelets are apt to become filled more or less,
and thus obstructed by an accumulation of
coating material therein. Mr. Giles finds that
this may be removed from eyelets and more
evenly distributed on the enlarged ends or
heads of the same by means of an air blast
or current directed through the eyelets.

INDEX.—R. BocGur, Moose Jaw, Canada.
Mr. Bogue’s object is to provide a means by
which a bookkeeper of commercial accounts
is able to systematically arrange names so
that time can be saved in finding both in
index and index-books. Another, is to employ
the marginal index in connection with a com-
pact form of key-index and ruled account
sheets or pages numbered in consecutive order
and interspersed with groups of index-sheets,
the whole adapted to be bound in a way to|
provide for the removal of a filled sheet or
completed account, so that another sheet may '
be placed in the book as a substitute for the!
completed sheet.

TEMPORARY BINDER.—A. T. BAXTER,
New York, N. Y. The invention relates to im-
provements in devices for holding loose leaves
or sheets in a secure manner, the same com-
monly known as ‘temporary” binders. The
object is to provide an improved form of post
capable of extension or prolongation on the
gradual accumulation of the leaves, the post
having its members interlocked and held in
séture positive manner and always presenting
the ratchet-teeth on its several members in po-
sition for engagement with bolts or dogs on
the locking-slat.

SUPPORT FOR REFRIGERATING-CHAM-
BERS.—V. A. DE Canio, Union Hill, N. J.
The invention has for its object the pro-
vision of a movable support for use in ice-
boxes and other refrigerating-chambers—such,
for instance, as are used in hospitals, morgues, |
and the like—and arranged to permit con-:
venient removal of the supporting-tray from
the chamber or replacing it therein.

DUST-TRAP AND VENTILATOR.—F. E.
Davis, Atchison, Kan. The inventor’s object
is to provide a dust-arresting trap for hot or
cold air distributing pipes which will effec-
tively coact with any heating or cooling ap-
paratus wherein conduits for heated or cold
air, or both, are employed for conveying warm
or cool air to and from rooms and prevent
intrusion of dust with the inducted air, a
further object being to provide the dust-ar-
resting apparatus with a foul-air conduit to
remove vitiated air from rooms or inclosed
spaces. It is adapted for use with the tubu-
lar conduits of hot-air distributing apparatus,
and while the trap may be placed for arrest-
ing dust at each air-inlet to a room, it may
be positioned at the junction of a cold-air
pipe with the lower portion of a hot-air
furnace.

WAIST-BELT.—T. GALLERT, New York, N.
Y. The purpose of the invention is to pro-
vide a buckleless belt which will fit snugly to
the waist of the wearer, the said belt compris-
ing a body-section, a front locking-section, and
a cover-flap for the locking-section so con-
structed that it will lie flat in the fastened or
closed position of the belt, remaining in cover
position thereon, impartizg to the belt the
appearance of continuity.

PUMP.—W, J. Ex EArnL, Montevista, Col.
In this case the invention relates to improve-
ments in pumps for general use, and particu-
larly adapted for pumping water from mines
or deep shafts, an object being to provide a
pump of simple construction and so arranged
that the packings are wholly protected from
sand or grit and may be readily tightened
when necessary without stopping the pump.

ICE-HOOK.—R. HuGHES, Mount Vernon,
N. Y. The intention in this improvement is
to provide a hook for use in ice-harvesting,
and other places, and arranged to permit con-
venient pushing and pulling of the ice Dblocks,
to allow of readily changing and grinding the

points in case one becomes dull, and to pre-
vent the fastening devices for the points from
being injured when the hook is thrown down.

Heating and Lighting.

HEATER.—A. G. KaurmaAN, New York, N.
Y. The heater is arranged to produce com-
plete combustion and a rapid circulation and
heating of the air in the room to insure quick
heating thereof or to allow of heating culinary
and other vessels set on the heater, the con-
sumption of gas by the heater being very
economical and the flame confined within the

heater, thus preventing accidental fires. The
invention relates to heaters, radiators, and
stoves for heating rooms, vessels, and the

like and adapted to be attached to gas-
burners.

HYDROCARBON-BURNER.—R. . MATHESON,
San Diego, Cal. In its general arrangement

" this invention comprehends a novel construc-
tion of generating means,

including a con-
verter adapted to project into a stove or other
casing in which the burner is held for the
usual purpose, a jet-pipe forming an attached
part of the converter, and a supplemental
vaporizing means for initially heating the
main converting or generating devices.

Household Devices.

FOLDING BEDSTEAD.—M. BgnNz, Nash-
ville, Tenn. This invention is an improvement
on a previous invention made by Mr. Benz for
which he received a former Letters Patent;
and the object of his present improvement is
to simplify and increase the effectiveness -and
ease of operation of folding beds of the type
represented by the aforesaid patent. A fur-
ther object is to provide a bedstead which is
both effective and reliable in use and one
which may be readily manipulated with small
exertion and carried into and out of position
for use without noise or friction.

SHADE-ROLLER ATTACHMENT.—B. F.
BeLL, Nashville, Tenn. The improvement is
in the nature of an attachment for shade-rol-
lers, preferably those of the Hartshorn type—
that is to say, rollers in which a hidden spring
is wound up by unrolling the shade and is
retained so wound up by a pawl or detent
engaging the spindle on which the roller
proper is mounted.

LOCK FOR EXTENSION-TABLES:.—A. L.
CRANDALL, Hanover, Pa. The object in view
of this inventor is to provide novel details of
construction, which enable the complete clos-
ure of the joint and the positive lock of the
main sections of the table in clesed position,
affording convenient means for effecting such
a locked closure and also for releasing the
sections of the table when this is desired.

FILING-CABINET.—T. P. DorLaN, Houtz-
dale, Pa. The purpose of Mr. Dolan’s inven-
tion is to provide a cabinet for the convenient
and systematic filing of letters, bills, in-
voices, and all kinds of documents and an
accompanying index by means of which docu-
ments can be quickly and accurately located
in filing, which index can be used for filing
purposes if desired; but at such times a sup-
plementary index is employed.

Machines and Mechanical Devices.

KNITTING-MACHINE.—S. A. DobGe, Mill-

bury, Mass. The improvement relates to cir-
cular knitting machines; and its object is to

‘provide an attachment arranged to automatic-

ally close all the needles for a number of
courses to make a plain stitch and to then
close alternate needles for a number of courses
to form tuck-stitches, and thus produce a
tubular fabric having transverse alternating
bands of plain and tuck -stitches which give
the fabric an exceedingly fine and durable ap-

>pearance and render the fabric incapable of

shrinking unduly when made of pure wool or
worsted.

BOTTLE-WASHING MACHINE.—T. GREBE,
New York, N. Y. The invention relates to
improvements in machines for soaking and
washing bottles of that class wherein an end-
less conveyer is guided to travel through a
succession of baths. In the service of ordin-
ary machines bottles are sometimes broken,
and washed bottles accumulate in the final
tank too rapidly for removal. The first ob-
jection is overcome by the provision of a con-
struction of a yieldable liquid-proof cushion
in each bottle-holder of the conveyer, said
cushion minimizing the shock and preventing
breakage. Means are provided to permit rapid
discharge of the washed bottles.

CASH-REGISTER.—E. H. CHAPMAN, Port
Chester, N. Y. In this patent, the invention
relates to improvements in cash-registers of
a type in which checks are deposited to visibly
indicate the purchase price of goods, the parts
being so constructed that a plurality of de
posited checks may be at all times in view.
The object is to provide a very simple and
inexpensive construction.

ORE - WASHER.—F. H. FRANKENBERG,
Tueblo, Col. In this instance the invention
refers to improvements in machines for wash-
ing ores and similar substances, an object be-
ing to provide a washer of simple construc-
tion so arranged as to be operated with com-
paratively little power. A further object is
to so construct the device that it may be
placed and operated at the bottom of a dump,
where there is no ratural flow or pressure
of water,

SHINGLE-SAWING MACHINE. — A, L.
SumAw, Whitecastle, La. In this patent the
invention has reference to improvements in
shingle-sawing machines, in which the inven-
tor aims to saw. shingles rapidly and economi-
cally to the proper tapering shape and com-
plete them in a smooth condition, so that they
have the appearance of being planed, this end
being obtained by cutting the bolt or billet
of wood lengthwise of the grain.

CHANGEABLE-SPEED GEAR.—R. C. Kir-
LAM, Faust, N. Y. The intention of Mr.
Killam in this improvement is to provide ‘a
simple, compact, and durable form of change-
able-speed gear wherein the desired change
from high speed to low speed, and vice versa,
may be easily and quickly effected by the ad-
justment of a single lever, which is placed
within convenient reach of the operator.

Prime Movers and Their Accessories.

AUTOMATICALLY-REGULATED FEEDER
FOR STEAM-BOILERS.—E. L. DEL CASTILLO,
Havana, Cuba. In this patent the invention
has for its object the provision of novel fea-
tures of construction and combination of
parts for a water-feeding apparatus that posi-
tively and exactly controls the introduction
of water into a steam-boiler so as to maintain
the level of water therein at a predetermined
height automatically.

ELECTRIC IGNITER FOR GAS-ENGINES.
—E. Forp, Wilmington, Del. In this patent
the improvement is in the nature of an electric
igniter for gas and gasolene engines. It be-
lorgs to the class known as the ‘jump-spark”
igniter and is automatic in its action. It
consists in means whereby the electrodes are
held in contact by a spring and are separated
by the direct pneumatic pressure of the gases
when they reach a certain degree of com-
pression preparatory to explosion.

ROTARY EXPLOSIVE-ENGINE.—C. L.
SHUMWAY, Albion, Mich. In this case the
invention bears relation to improvements in

rotary engines operated by an explosive gas;
and the aim is to provide an engine of this
character of simple construction and of small
dimensions, so that it may be conveniently
used for the propulsion of vehicles.

PENDULUM-POWER. — A. T. PRATHER,
Douglas, Arizona Ter. The aim of this in-
ventor is to provide a new and improved

pendulum-power more especially designed for
use on marine vessels, land-vehicles, and the
like, and arranged to utilize the swaying mo-
tion of the vehicle for actuating an air-pump
or like motor.

Railways and Their Accessories.

DUMPING-CAR.—V. Kouns, Mokane, Mo.
In this patent the invention relates to improve-
ments in side-dumping cars, the purpose being
to provide a means whereby all of the cars in
a train may be simultaneously dumped, the
dumping mechanism being operated from the
locomotive, thus resulting in a saving of time
in discharging train-loads.

AUTOMATIC RAILWAY-CAR OR WAGON

COUPLING AND LOCKER.—W. SKERMAN,
Brisbane, Queensland, Australia. The inven-

tion refers to car-couplings of the link-and-
hook type, and aims to provide details of con-
struction for the type indicated which adapt
the coupling for an automatic coupled engage-
ment with a similar coupling on a car moving
on the same track toward the same, and which
permit two couplings of the improved kind
to be coupled together if positioned on cars
at different heights from the track whereon
the cars move. Furthermore, to afford con-
venient means for the manual detachment of
standing or moving coupled cars.

AUTOMATIC CAR-STEP.—J. L. HINES,
Dunn, N. C. In the present patent the inven-
tor has reference to improvements in foldable
steps for vehicles, the same being especialiy
useful on railway passenger-cars in order that
the adjustable step may be lowered for pas-
sengers to mount and dismount with ease
and safety when the car is at rest.

DUMPING-CAR.—McKINLEY BoyLE, New
York, N. Y. An object in this case is to pro-
vide a two-way car in which continuous horse-
arms are used in lieu of horse-chains, whereby
there is no variation in the holding-points
when the car-body is in normal position or at
rest, thus making the arms superior to chains,
because any shortening of one chain caused by
kinking or otherwise will throw the whole up-
ward tension of the body on the companion
chain.

TROLLEY-FORK.—C. G. HARTMAN, Glens
I'alls, N. Y. The objects of the invention
are to so construct the forks or harps as
to prevent the working loose or falling out
of the pin and doing away with the trouble
and loss of time in changing and resetting
trolley-wheels. Pins now in use are fastened
with set:screws which require the use of tools
in resetting them. Mr. Iartman avoids these
objections, and sets and adjusts the pin with-
out use of tools, set-screws, cotters, etc., in
fifteen or twenty seconds.

DEVICE TFOR AUTOMATICALLY OPER-
ATING AIR-BRAKES.—T. H. HILLMAN,
Spooner, Wis. This is an improvement in that
class of automatic devices in which an adjust-
able contact-piece is arranged along the road-
bed and is so adjusted as to be struck by a
coacting member carried by the train, which
member by coming in contact with the contact-

piece in the road-bed is deflected and is made
to open a valve in the train-pipe and release
the air therein, so as to apply the brakes.

RAIL-TIE.—F. GoweN, Peabody, Kan.
This device can be applied at any place along
a track, can be used in soft or sandy road-
beds without sinking, will not require the use
of many small articles to keep the track and
rails in place, has no right or left hand parts,
has no set-gear feature, requires only one tool
to apply or remove it, can be removed and
replaced without disturbing other ties or the
rails, is adjustable to all sizes and kinds of
rails and widths of tracks, does away with
the use of fish-plates, and will be of even
strength throughout its entire length.

PORTABLE WAITING-STATION.—C. TU.
KRriBG, Sr., Nashville, Tenn. The object in
this case is to provide a portable knockdown
waiting-station for use of passengers on steam
or electric railroads and which may also be
used as a summer-house, telephone-station, or
photograph-booth, the inventor’s idea being to
utilize it at the same time for purposes of
advertisement .by making the walls to sub-
serve the double purposes of a protective in-
closure and bulletin-boards.

Designs.

DESIGN FOR A TRIMMING.—S. TsaAc,
New York, N. Y. The design in this instance
is a strip of material composed of figured
bands five in number. The bands are spaced
slightly apart and joined by corded loops, the
open-work giving a pleasing ornamental ef-
fect.

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 [Wants.

READ THIS COLUMN CAREFULLY.—You
will- ind 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-
ing theinformation. in every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

falnquiry No. 5804.—-For makers of spring motor
ns.

AUTO0S.—Duryea Power Co., Reading, Pa.

Inquiry No. 5805.—For makers of machines for
cleaning carpets of all kinds, dry and steam cleaning.

‘ C. 8.” Metal Polish.

Inquiry No. 5806.—For machinery for making
rugs from old carpets.

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

Inquiry No. 3807.—For a self-heating smoothing
iron.

Handle & Spoke Mchy.
Chagrin Falls, O.

Ingniry No. 3808.—For makers of cyanide plants.
Textile Tube

Indianapolis. Samples free.

Ober Mfg. Co., 10 Bell St.,

If it is a paper tube we can supply it.

Company, Fall River, Mass.

Inguiry No. 3809. -For makers of fans-run by
clockwork,
Sawmill machinery and outfits manufactured by the

Lane Mfg. Co.. Box 13, Montpelier, Vt.

Tnauiry No. 53810.—For machinery for making
potato flour or starch.

WANTED.—Exclusive sale improved automobile spe-
cialties. Specialties, Box 773, New York.

Inquiry No. 53811.—For parties to make tool or
crucible steel tubing 4 inches in diameter.

In buying or selling patents money may be saved
and time gained by writing Chas. A. Scott, 340 Cutler
Building, Rochester, New York.

Inquiry No. 5812.—For machinery for cleaning
currants.
The celebrated ‘* Hornsby-Akroyd ”” Patent Safety Oil

Engine is built by the De La Vergne Machine Company.

Foot of East 138th Street, New York. ,

Inquiry No. 5813.—For makers of machinery for
making and marking tin cans.

We manufacture anything in metal. Patented arti-

cles, metal stamping, dies, screw mach. work, etc.,

Metal Novelty Works, 43 Canal Street, Chicago.

Inquiry No. 5814.—For makers of novelties.

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.

Ingquiry No. 5815.—For makers of artificial ice
machines, also for plant erectors.

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

Inquiry No. 5816.—For the makers of the stamp-
ing machine, for stamping on aluminium, called the
o §implex.”

Inquiry No. 3817.—For makers of an ice cream
freezer consisting of 6 or 8 individual cylinders.

Inquiry No. 5818.—For makers of tattooing ma-
chines, also supplies for tattooing.

Inquiry No. 3819.—For bhand pumps capable of
use to 40 pounds pressure, for air receiver.

Inguiry No. 5820.—For a good, serviceable, light-
draft boat about 20 feet long, for use on the Mississippi
River.

Tnquiry No.
crematory.

Inquirvy No. 5822.—For manufacturers of the
Haunted Swing.

Tnguiry No. 5822.—For manufacturers of sad-
irons or flat-irons which are heated by gasoline.

Tnquiry No. 53824.—Wanted, a 3 h. p. marine
boiler.

Inquiry No. 5825.—For
drivers.

Tnquiry No. 3826.—For makers of creosote shin-
gles tor roofing purposes.

Inquiry No. 5382%7.—For small fancy tassels made
of paper, card, etc.

Inguiry No. 53828.—For parties to make to order
stampings of wrought iron or soft steel plate, 3¢ inch
thick.

5821.—Wanted, a practical garbage

manufacturers of pile
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in a dish of water, and the bell refused to death Door, A. Ritter ................ . 765,196 | Loom, weft replenishing, W. 765,453
work. Water being a conductor, why would it ,, SO . . I Door check, F. G. Neuberth .. ... 765,396 § Lubricating device, J. L. Gill . 765,176
) warry the curr . L N That sting in the wine of being, salt of its| Drawers seat IJI'OteLtol, child’s, D. . Lubricator, C. & J. Jacobson........ 765,387
not carry the current and ring the bell? A. foast.” berlain et 765,655 | Mail pouch attackment, W. D. 765,504
Water is not a good conductor of electricity, : M s Bi"lll\:;ll?l%h,l ‘:\ti)lllndlln {I I}{n rfl&]ttmldo“ ceeee %gﬁ,z?g %ult kﬂln' tP. Gi Toepfer e 765,214
. . S T rum, 2y g, J . o Muaps, charts, ete., apparatus for
and there is no reason why an electric bell | THE HAYIIELD OWER AND SCYTHE OF | .o S » > N : "
vy closet, I S Lang............c.ovu.. 765,582 ing, M. Flachsbart .......... . 765,404
should ring when the wires are cut. Water ProGrE By the Mower-Man. Vol- Drying and heating system, steam, R. Good- - I\Ieusuyé, tailor’s, E. \Vukeﬁ“]q_’” 765,407
is used as a resistance to prevent the flow ume I., Numbers 1 to 26. Boston: Dy(\?\ldl:ld Jr. o e i . 765,476 Meustllnqng( 1111[1{)](:1‘1’1‘;-_1]1{]., n!lnech:lnlcs 05,500
> 3 ame,  azo, on, C. . illiams ................. 30,
of electricity in heavy currents. A water The Hayfield Mower, P. .O~ Box 1765, Haeckel ...... e 765,581 | Mea asuritg  instrument, retlection, X
rheostat is a common device for this purpose 1904. 8vo.; pp. 175. Price $1.25 net. %’Y“lﬂt‘a’eqfk;llSmllllllilllt‘h{llt‘Mflﬂlr'; P. Bruffaers... ;g 'Z; N ]unfl\{ REREEED WA ;:ﬁ:‘*"
N i N o . . igg er, & ann.- ... .. 5,5 edical battery, G. I ebl 30,00
‘hompson gives the resistance of pure water Nothing escapes the attacks of this Mower | Rlectric devices, starting gas or vapor, S. B Medicated be]t,y hygienie, Gasaway & Ayde- ’
as : an a milli imes as great as that| and Scythe. The snob, the hypocrite, the op- Ir. Ilichtner .. .. 165,465 lotte .oooioiiiiiiiiii - 765,472
1ﬂ: more Yhan a. .lI]ll‘]l()ll nmfes as hlefl(,‘db _Qldt’ ; H» .& I | : t’ f?’l i 4 ¢ Electric devices, 55’5‘ ¢ ‘mean r Mercerizing apparatus, I 14 Dalmer. 765,398
of copper. @rdinary water has not so great| pressor, have the feet cut from under them vapor, S. K. Ilichtner ................ 765,617 | Meta-tolylsemicarbazid, J. Callsen 765,164
a resistance as this, but it has enough to pre- | at every revolution of the wheels. The follies | Electrie devices, starting system for g | Micrometer gage, G. I Reoch ...... 765,322
X . : . . - . vapor, S. E. Ilichtner .. 765,466 | Milling machine, C. T. Van Norman. . 765,447
. y classed as a ¢ ‘tor £ ' public school t the dishonesty | octei / & :
vent it from being classed as a conductor. of our public sc system, 1€ dishonestly IIullncttm- ('lez'ntol';\ Ef’ {l. Vogel.... ;“r—) ;(4); Mine door npening or closing ‘um,uutus, o
3 Jew - : of our political system, and the injustice of | Illectric meter, A. Peloux ........ . 5 I ITutt . . 7(5'; 2%
(9437) E. B. asks: Will you please L II tric l‘ . _)‘It "‘“ turn tl ].. gt | Flectrie motor controller, W. Mining u_m(]um‘ . Lechmer. .. 37
inform we whether the south magnetic pole is our Industrial system, a urn o taelr wors Issue ...l Sereeesieeeenine ..o 12,2417 Molder’s flask sllrmolt J. C. Bradley
of the same strength as the north magnetic sides for our inspection as the Mower lays I‘J]l'(‘lt\l'l('“luoté){s, operating and controlling, 765,200 Melding machine, F. F. Wilson..... .
same str as or agnetic N , . . . JooStorer L. 35,209 | Motor controller, II. II. Cutler............ 7ln4l.ll
pole? That is, is the earth the same as a them low. ~Although we may not always agree | pocpije time switch, C. G. Nylander...... 765,632 { Mowing machine, O. C. Crandall........... 765,059

i with the inexorable Mower-man as to what is Llectric apparatus, alternating current,
or is not ripe for his determined assaults, yet . Seott

Music holder, Meyer & Hoffman.... 765,187

765,203 | Music roll spools and flanges, means for

bar magnet, having its two poles at the north

and s \ > icY S a ship is . . . . X Electrical machine brush holder . securing, W. S. DPuin 765,591
f'.d_ “i’”fl magne.tl.c . Alb“" W}IOI] 1 *]’}l’ ST we cannot fail to find a stimulation in watch- 3 1 I R 765,207 | Music sheet driving device, 1T. 765,505
sailing south, before it crosses the magnetic ing him work. There is always a malicious | Electrical machine coil retaining means, I. Nuil or spike extractor, 1'. Muir 765,246
equator is the compass affected by the north N . A De Kafser .......cooioiiiiiiiiiin., 765,228 1 Nut lock, W. (. Mills. LOTED,2 15
{ 1 N asur e tak ) . . y S
| . . . o . pleasure to be taken in seeing the other fel-| Rlectrical tldusftnmm (’()l)tl()llel A O Nut lock, J. McComb 765,247
magnetic pole, and after crossing the magnetic low get his deserts; but when the Mower is GAITTE  orrereenennnnn, . Oar, bow facing, A. B o 765,373
equator is the compass then affected by thel . I feld .y § 3 1 9 | L o | Blectromagnet, W. W. Brown . Oil  burner, J. I°. Schreyer ...... e 765’44"
south magnetic pole A. The location of the in the field, we must choose our vantage] g,q supporting bracket, .J. R. l<1nu1111 . Operating table, F. . Lawrence ... 765,389
mn“ s ti ! 14 1‘.'“ tho1 ground with particular care. We advise the {un:me meolmnislfn, l‘evel‘lsil_l}-';, }\. ‘\\1 fLelu(;h 70.; 4‘)7 I'ucllnn;: for piston rods, cte., J. P. Gund-
south magnetic pole ¢ 1e earth has never A R, . . | Bngines, means for supplying liquid fuel to ach ... 765,470
been determined with precision. An expedi- Obfe”’m to wea_l ast-iron shoes, {}nd to move explosive, P. Murtay ................. 765,629 | Packing ring, piston, W. M. Iletcher.... 765,422
N o : . g S PR quickly, otherwise he may get his own toes| Engines, safety controlling gear for fluid I'adlocl\, I>. . DBrannon 70.),.)41.
tion is now engaged in the effort to locate the shaved by the knife pressure, I&. Crowe ....... . 765,561 | Pail attachment, milk, M. 71». .sll
X o . . IR ] ave g . ingines, safe ‘hanis g - alette and attachments, artist’s, 1. S. 336
north magnetic pole. Tt is prepared to he ab- Engines, safety mechanism for Da ’ 36
. b plosive, J. . Maxwell aper feeder, T, A. Koy (U 74= 316G
sent three years. We may on its return have = | Knvelope, :,\ L. Foy....cooooinnn. . Paper holder, G. Axontsy Jro LoLi.a.. . 7(;': ‘;"l’
definite knowledge concerning the matter. At Fvaporating apparatus, J. A. Just . 765,315 | Paper, ete., machine for coating, L
¢a | Evaporating liquids, J. A. Just.... . 765,343 Noyes 7('5,F|)R
present we can only say that the north mag- lNDEX OF INVENTIONJ :‘;‘\'Hllb()l'_iltul‘% p;JE‘(mst, D. W1 I)%l«-R..D. . 705,1)6;': P:mm-,y o
netic pole is in British America, to the north ixplosive englne, two cycle, wig - 705,412
. i bach ........ ... .. oo, .. 765,35 g f e ile A, 35,5H9¢
of Ifudson’s Bay. The two magnetic poles are For which Letters Patent of the Eyeglasses, W. W. Dow 11l L TGRGe | aber hagkaee follel A L .
of the same strength. The® earth behaves United State Issued lulu;}l wlllmklt s, device for el'udicutmg, w. 76561 | (.mz'ul ST L LR AREEAR O e . ”77((.:»,2‘:‘“;
o e g . e [ nite ates were Issue . argrave  L....o....o... . .. 5 aper tube rolling machine, H. J. 30, 42¢
!r..lf_netlcally as if ‘it had a bar magnet within Farm gate, O. S. Ilendricks 765,280 | Pastry tester, LR, rerrell. ..o 65571
it some 4,000 miies long, making an angle with for the Week Endi l[ Ol} tw""llh(‘ Jul!lllson PERAEN L T65,242 Pianos, tune sheet attachment for
e vt e e . . i e fi o r (] ce ndain fceding machine and printing pre pneumatice, A. Hobart .. 765,240
fits .}xns, and this magnet slowly oscillating, g ing mechanism, T. C. Dextor 765,414 | Pick, (. TIDPELE +vonsmsensooein, 765,642
causing the declination of the needle. . Both July 19, 1004 {“('11(‘9 tool, I-q S%‘irlzh ------------ .;05‘=2?§ Picture appuaratus, moving, 765,580
) . affract s . y ‘ence, wire, S. G. Shaw ...... . 765,206 1 Pictnre exhibiting device, G. T, Jenkins. 765,621
gmlgs of this magnet attract and repel m‘a;:., Fiber "strip,” I II. Goodman ...... . 765,238 Pictures, composition for treating, IT. 10
netic needles on the surface of the earth. This| AND EACH BEARING THAT D A TE | Filter, pressure, G. W. Gerlach - 765,277 Tlall
attraction and repulsion are not affected by the Filter strainer, J. M. Davidson . 76534 | Pictures, producing,’ M. M. Fields. |l
< A " | |See note at end of list about copies of these patents.] Iire alarm system, automatie, J. Howe. 765,386 § Pill safe, pocket, J. W. Acker....
position of the compass. If it is in the north- ) p !l Fire extinguishers, means for lmldm«r acid Pillow, cushion, ete., J. II. Sperry 765,519
ern hemispher ‘he . attracts i bottles in hand, G. TI. Downing ...... 765,379 | Pipe.  See Tobacco pipe.
u emisphere, The north pole attracts its " ¢ and makine s sulfo, S N Firearm, recoil operated, R. IL. Kjellman.. 765,491 [ Pipe jack, V. Kohout 765,364
north and repels its south end, and the south A(ld",(‘SIt{((“lll];:)l;((I making same, sulfo, Sapper 765,597 Fireproof theater, .J. Scully «.......... . 765,600 Pipe joint and forming samo, T. 1I. 3
le of the earth does the same. 8 SO ¢ it e A A A pee (0908 Fishing bait, artificial, W. A Tlardy. - 765,482 HOTL ot ittt e 765,436
l' e : .‘l e ’.0 a:lso 4 A “]thr.l“’.‘il.‘f“b() ‘:Im‘ z-“l cyanmenthyl  an- 765 "76 [Fishing device, M. F. Mangelsdorft. .. . 765,433 1 Pipe joint, compensating, T. ITochstein.. 7(‘:5,4(\—1
compass in the sonthern hemisphere is affected Acid Ir“!:i(ill(l,g <'1||1'fxx-i‘:ldu\l o . 765,5 Fishing recl, W. Carter .......... . 765554 | Pipe joints, construction of, T. II. Milson 765.4%7
by Dboth the north and the south pole of the AA(Idi‘ug }ll‘lChill:J R \'Ve;.t(m - 765 ;4 ixtur(ﬂ, I, I;o!-:)nll T Trem . ;?:,/11()}’17 }:linr- wrench, C.H [<‘.’“Lf>]:|vitt .............. T“S‘E&:E
P N < . Aot o i o 'lag case and pole, G. . 5,42 ant su t, IL Thaden ................ 765,40,
earth. The dip of a compass needle is affected | Aerating regulator, I*. Brogniez Ilea trap, I, (L JSmonin ..... . 7(})5.420 P].-lxlylxte:l I:’llt)(t):llchmuuf l\lv"i‘r](}h-ss con, . R. o
Alarm device, G. M. Maycer hl ’ '
by the pole to which it is nearer. Tn the | yiihn o kil Seht & Flne cleaner, J. McComb . 765,248 Bergfield ....... ... il 765,352
i ! - . Anthrarafin, makilg, Schmic Folding box, J. IL Towler - 765,174 | Planter, cheek row, A. L. Perkins. L. 765,296
northern hemisphere the north end of the ‘:nl\ll (€ Wml\llﬂwl FForm, dress, O. Borchert ........ ceeeeee.. 765,455 | Plating, nickel, J. W. Avlesworth. L T65.ATL
needle dips, and in the southern hemisphere ,\gl:?;ndptlg r(m]l]l‘ﬁ‘t,“(r,,. bush for vehicle, Mon }‘:"“.”lt“'."" I:“““, S%im f“"“t“m 765.410 m"“,'r ”2‘] chopper  combined,  cnlfivating, 765.4
) . 4 . 3 y - - | Fruit jar, 18, J. early ...l ceees 76D, .o Smith L e 5,401
ﬂlf’: south end of the needle dips, but the ) beig & 14.01‘s(}11§. R (a3 Fruit processing device, C. I pm,mm . 765,381 Pockot knife, 1. Kaufmann ... R 7(3_5‘2'%
swinging of the needle in a horizontal plane {:‘::‘: ]]:(‘)']1((]11(;:."[Ky)rfktrl"ll‘gl‘lﬂ . Tiolman el artificial, A, M. Thomas - 765,444 | Policeman’s club, J. A. Wade eeeeeen TGD.600
is'not caused by the pole of the hemisphere in | Baling pn-:s, R. P. White +...... LT g }:v:l:,,;}:]l,zwu(g ]1-1, 1’{‘1‘15(5],?1:%(:1,___ ;2:::1_:, }:::T‘:.fl'm‘\}]i(]:}"P”;l[m"]t‘ TTord oLl 705’2;421
which the needle is, {o any greater extent than Hllh‘:flltnji(';rum" cornpositions for snlfur, W. 765,201 :1:1;.'1-, I‘I. E g}:u;]im-r. .. . 7(F~I¥7: Potato :Ii:*:"in;'x machine, (. ] 765,505
by . N NI B R Ty ppt e L aarment, ST Kempin < T6H, 81 Printing  apparatus,  blue, T, l
y the other pole of the carth. sattery  trunsmitter, Ro Hunsellooeeoooonss 765,480 | Gurment, Jo Ao SCHiVED svverrereoserrrrry §65,515 BOESE  wyravennnsnnsenranereceeceeessss 165,408
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i S o S
11 99  Foot and Printing apparatus, yarn, W. Shaw...... 765,326
. i Power Printing plate overlay and making same,
ar Screw Cutting P half tone, J. E. Gllhelét Cidine i H 765,574
. _ rinting typu apparatus for molding an
= A“é‘;’g;zm casting, Lamp’l ...oovennniannn. 765,365
Feed a es Pullin" é]vglr and lasting mac 65,273
[, 20 0 5 P . y
FOR FINE, ACCURATE WORK Pulp screening machine, C. .. 765,551
Pump or motor, rotary, C. M. Manley .. 765,434
Send for Catalogue B. Pump piston, W. S. BEETS +vvvevrninnnns 765:54]
SENECA FALLS MFG-_C0~ Pumping apparatus, G. J. Murdock.’ 765,438
695 Water Street, Puncture closer, R. W. Sampson.. 765,324
Seneca Falls, N.Y., U.S. A, Puzzle, M. N. Strickland ........ 765,521
| Quoin, W. V. Crockett 765,560
Rail joint, W. D. Williams ........... 765,538
A'CH/?V[ HOP OUTFITS, Rail joint fastening, Brown & Watson.... 765,26
PREINE & FOOTIRS PSR 6 Rllvey spparatus, | W. Jochimecn: i:2os 1281
: CAT:LOL'L’E FREE. Railwagyv erossingg applisance,’ W: J. Bell.. 765 265
4 S As"AN LAT“ECO 120 Cutveat 5T Railway crossjng signal, W. J. Bell...... 765,264
CINCINNATI,O) %aillway frog, F. Vaughan...... iniine 765,526
ailway or tramway points, etc., shunting
P and Turret Lathes; Plan- llgzer or device for operatlng, W Tay- 765,604
FOOt and OWE[' ers, Shapers, and [)ril_l Presses. Railway safety appliance, J. H N 765,’380
SHEPARD LATHE CO.. 135 W, 2d St., Cincinnati, O. Railway switch, M. M. Ritzgerald | 765,5’&%
- Rajlway tie, L. G. & A. O. Dailey... . 765,5
2 Railway tie, metal, R. H. Stevens...... 765,603
TAKE Tfr‘p‘%{%lg{f”‘ﬁ‘oﬁ}ﬁ%ﬁfﬁ?“" FOR Railway vehicles, céntrolling apparatus for ’
Lowest Rates and many unusual privileges. Special | o tehlegtll'ilc?illlyllprol\;}ellgd, B. G. Lamme.... 322%%2
$15.00 rate on certain dates. 1< ‘'ull_information on appli- atchet dri - OODEr «eveoeveens "590
cation to local Agents, or R. E. Payne, General Agent, | Reamer, C. A. Ast ........ 765,
991 Main St., Buffalo, N. Y., or A. W. Ecclestone, D.P.A., | Reel, C. P. Searles .............. 765,‘20:1
385 Broddway, New York. IIgegn;ng efngine, JRH.R%qnandale.. ;gg,ég;
efining furnace, . obinson...... 5
Register, M. H. Johnson ..... 765,342
1 Rein holder D. C. Scott ....evvnnnn 765,297
a"“e 0 Urs Reversing mechanism, C. F. Smith 765,346
Rll()ibon holder, A. H. Gardytnle dl ...... ld 765,276
1f you want a Gasoline Rods or wire, apparatus for handling coile
Motor, with all the good bundles of, J. R. George.............. 765,473
pm:ts gn&i lglone of Rubber, apparatus for treating raw, J. R. 1
ne ba uy a . in ... .
“RELIA By LE”| Rug,C Vg::g;? Dimick & Jag ;g5f1gg
| Rule gage, H. McKechnie .. 765,506
Eitber jump or make | .
and break Spark. . Saddle, harness, C. B. Wilson. . 765,301
L . . Saddle, side, J. Barlow ..... . 765,540
Boston Gasoline Engine Co. | Satety’ device, F. B. Corey.......... . 765,612
134 Broad St., Boston, Mass. gaph s)g)out and c(};erb J. [?11 Grimm . ;ggé}?
as| anger, . Campbell ...... . B
"7 | Sash lock and lift, O. A. Essig.......... 765,172
Sausage stuffer nozzle valve, G. R. Napier 765,295
Saw, hack, Mosher & Free .............. 765,294
gcale or measure, jointed, B. Schlag . ;25 gg?
1% to 40 H. P, craper, road, W. Ellis ................. 5,
1,2,3and 4 Screen. See Window screen.
Cylinder Screw cutting stock and die, J. Vorbach. 765,527
Screw driver, G. E. Wood .............. 65,302
Launches Screw making maschine, A. M. Stillman... 765,327
i7 to 50 feet Seal, car, J. Schneider ........ccocieevnnee 65,202
Send f Sewing machine, buttonhole, A. Jeude 765,341
e (arl Sewing machine, fur, C. E. Hadley ..... 765,239
new cata .oz Sewing' machine - plaiting attachment, O.
&RAND RAPIDS GAS ENGINE & YACHT CO. Rickenmann ........ceviiniiiiiiiiinns 765,634
Grand Rapids, Mich. Sewing machine presser foot, J. R. Hann 765,619
Sewing machine thread 3utting and clamp- 765,622
- [ a ing mechanism, A. Jeude ............ ,
Kerose“e 0“ “ I“e Shackle for marine purposes, J. A. Rock.. 765,513
Shaft support, vehicle, H. K. Kimpton.... 765,286
N . . Sharpener, lawn mower, G. L. Knowlton.. 765,492
Nothing but Kerosene 0il to-run it Shoe, ‘sprig ‘heel, B. F. Mayo......... g{ggg?%
Signal system, . riedman.........
Sém%]f' ff“le and Et’ﬁmemé Neted:httl% Signaling, Shoemaker & Giddings 65:298
attention, is less likely to get out o h 1 A .
order, and is cheaper to run than any | Signaling apparatus, selective, J. J. Comer 765,413
@ otber engine manufactured. Economi=- | Signaling device, audible, W. J. Bell...... 65,266
cal and Easily Operated. Signaling system, selective, W. M. -Davis.. 765,461
Slab or covering, building or structure,
International Power Vehicle Co. F. PULTON et suueennneesnneeennnennnes 765,368
Stamford, Conn. §1ed, bob, H. L. & H. J. Ferris. g{ggggg
led, bob, H. L. Ferris .......... y
Smoke consumer, D. D. Williams 765,534
VOit Ammeters Snatch block, J. E. Gilchrist. . 765,475
Soda fountain, F. Bletzinger . 765,374
Pocket size, but large enough fur accuracy Soldering iron, Sullivan & Rya . 765,641
and practlca})use %armusranges for test- Sound reproducing machine, A. G. Tisdell 765,522
ing batteries. electric light, telephone and Speed mechanism, variable, H. L. F. Tre-
other circuits, etc.  Also, Voltmeters and 37 o 765,445
Ammestergﬁoréenerial measurements. ~Spee% transmission devwe, variable, R. C. 765.173
g Send for Circular. AY  vieniivennneniitiiitiiereiaes
L. M. PIGNOLET, \Spmmng machme, A L Mathewson...... 765:319
80 Cortlandt St., New York, N.Y. l Spinning machine tension regulating trav- 765,596
eler, C. de Rossetti ................. N
Spinning ring, H. B. Hoyle .......cc... 765,241
Spoke tenon facing machine, wagon, .
Hansen ......iiiiiiiiiiieeennnanaenns 765,313
rﬂu[‘(y(le Mﬂtor Spring Jack double combination local, J. ’
i ) L. Kise ..oiiiiiiiiiiiiiiieaan, . 765,183
Single and double cylinders. Spring structure, Steinhoff. 765,258
Simple and reliable. Best ma- § ! Square, carpenter’s folding, W. Steers, 765,208
terials and workmanship. Not Square, sectional steel, J. W. Gibbs...... 765,474
how cheap but how good. Stacker tubes or other purposes, means for
They are moderate in price. shifting pneumatic, F. C. Stuckel.... 765,403
rite us. Catalogue Free. Stairway, traveling, Baltzley & Quay.... 765,648
Grant-Ferris Co., Troy, N.Y. ggeani] trap,d w. Rll Shag ........... IC 765,325
' eering and propelling device, vesse 5
0 <3 =3 765,171
Stoking apparatus, automatic, O. F. Lei-
[ 765,390
THE EUREKA CL'P Stone, -ete., . molding - machine for, F. F.
180N L. ,34
The most use‘“u’Ialéticle ever mtve[!};gvd scovlf’ TUB, T Diekinson L Zl%%,géog
for the purpese. Indispensable to - e
vers, fidiiors. Studenis. Bavkers, Insur- | Steaimer, tanaiar, 3 B RIng. oot ds.18
gf_‘ﬁelycm%po":fge;g?ker“Sh%esga[g& %hp’ & | Strap grooving and channeling apparatus, 765,639
Does mot mutilate the paper. Can_be k4 T. L. Sherman ...... ,
used repeatedly. In bouxes of 100 for 25c. © | Street cleaner, J. J. Smi 765,518
To be had of. all bouksellers, stationers © Stretcher, Smith- & Ferrin 765,369
and no:ion dealers, or by mail on receipt Suspenders, W. J. Ma}rtens 765,18
of price. Sample card, by mail, free. Man- Suspensory, W. S. Wise .............. ... 765,261
llx)factgred l‘?y %?nﬁ?lldafie?dﬁiﬁit.]y Swn&ch mechanism, automatic, C. B. Rice, 765.195
in Co., Box 121, Bleoeomfield, N. J. == 1  Jr. ... i iiiiiiaiiinee
’ _ - | Switch operated by electromagnets, elec- ’
c L' F T o N s trical, W. Grunow, Jr. ...... y , 765,655
witch stands, locking device for ground,
Gasoline H. F. Smith ........ciiiiiiiiiienn. 765,617
Switches operated by electromagnets, con- ’
Mﬂ”uﬂ Eﬂgmes trolling, W. Grunow, Jr. ........... 765,654
Motrn it Gpiaws 1 | SVHGHDE igchinism, electro fuid pressure, |,
every particular. Table. See Onerating table. 765.567
Send £ tal . | Table, F. G. Dyer ............. ,
wan o or cawogue TahleY lock, pedestal, E. Tyden 765,644
THE CLIFTON | Talking machine turn table, W 765,462
SON  evviieennnnnnnnnnnnenns
MOTOR_ WORKS Telautographs, device for use ’
233 E. Clifton Ave., Ritchie ......... ... i, 765,441
CINcINNATI, O. Telegraph, page printing, Buckingham &
GerMANN  tovittirerneenenrneaeeaennns 765,457
Telegraph tape perforating machine, Buck
If YOll Want the Best Lathe and Dl‘l“ lgnglrlam & Gpermann g ................. 765,456
Telephone exchange service meter, Scribner
GHUGKS & MceBerty ...t ,255
- Telephone memorandum attachment, R. 765.213
WESTCOTT’S = “ Thompson ......cceiieiiiiiiennnens ,
Telephone switch and lock out mechanism
Strongest T -
: . for interconnecting lines, ~ individual
L Griny, Greal Andriano & Herbstritt, réissue........ | 12,240
and Durabil- Telephone switchboards, plug seat switch
ity, Cheap and Accurate. Tel flwlr, ¢ I\alsl.i?tg WK i ;gg igg
Westcott Chuck Co., Oneida, N, Y., U, 8, A, | p5CP0ODE Transmitier, A omas
Ask for catalogue in English, F’rmchr: Spanish or German. Telef\c;(;zte‘,igngmocular, etc., prismatic, J. 765.607
ST P i AT COLUMBIAN E SITTON ; 8 y
FIRST PRIzi AT COLUMBLAN BXPOSITION, 188, |y Gine off tank, B. . Daly «oonrenos s 765,166
- - v - A Therapeutic apparatus, electric, R. Fried-
GAS ENGINE R S 765,470
Thill coupling, I. A. Melanson 765,501
Thill support, W. A. SMoeller .. 222,393
Thill, vehicle, L. C. Sweet ......... . ,210
Ticket, railway, W. H. Campbell 765,458
), IﬁNITERS Tile making apparatus, hollow, G. Jaeger 765,579
\ Tile, well curb, A. Merkley ...eceveeeenn.. 765,502
, \LATEST TYPE.  BFST MANF | Tiller lock, W. E. Lee .. 765,431
'é For Marine, Automobile or Stationary %L[i]e‘ac%?)ve;ipgi. I{KO[EI] J.iVIOI:gan * ;gg’%gg
o . , H E. J. Morgan.......... 65,
Ee l%sxlteb‘t‘;lr]%l(;a‘:l‘;nmd Tobacco stemming machine, L. D. Lorentz ’_
i Garlzle & ¥inch 0o, rorta rdtiing teas. F W Brads | 76308
tfon Ave..  Cincinnati, Ohio | mowel holder, W. J. Bernardi . 765,162
Toy, C. M. Doebler .......... .. 765,415
PERFECT PUMP - POWER. | Toiismitton, B0 Rose 1100000 .. 765,635
is attained only in the gransmittinzt.mecha%isn%, J. J.t_Koom&an.... 765,623
TABER ROTARY PUMPS ree extracting an ransporting evice,
fruit, W. C. Mason ..........cecuuunn 765,586
qmBey are mechanical | mripod, W. 8. Gerts .... . 165175
pumpp hot or cold fluid, %roll{ev, w. dSeVl%ko?}kyW ohburn ;ggglg
rolley guard, . ashburn ,21
no s}{'ffﬁegr,;%ﬁ,‘i]kamﬁeqﬂg‘;% Trolley harp, E. R. Warren 765,449
ower at least cost. All parts | Trolley head, S. Bourgeois.. 765,544
interchangeable. Made of | Truck, F. .’l.‘bompson .................... 765,211
iron, steel or]bronze Can be 'l‘ruclljs, l&rlvmg connection for motor, R.
driven by belt, motor or en- . OTZAN v ovvvvninernnnnannns
gme attachment. Lwrge IllusVrated Catalogue free Truss, H. B. Morris ............

ABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S.A.

Tubing eocket, A. H. Dingmaa

SUNBURN

quickly relieved and surely cured by

ydrozone

Tt acts like magic and is absolutely
harmless. A Trial Bottle Free which
will absolutely prove this statement
sent for 10c. to pay postage. Don’t
Wait until you have a bad case
but get it now and have it at hand
when needed.

SOLD BY LEADING DRUGGISTS.
None genuine without my signature.

Dept. U, 65 Prince St., New York.

Send for free Booklet ‘‘ How to treat dis-
eases,’” containing hundreds of unsolicited
testimonials of wonderful cures.

- =
Free on Application

Our weekly market letter of special
interest to speculators and investors.
NewYork and Boston Stocks bought
for cash, or carried on margin. In-
terest allowed on deposits. Dis-
patches from the leading financial
agencies at our clients’ disposal.

COREY, MILLIKEN & CO.
Bankers & Brokers

15 State St., Mass.

Boston,

\3

=

——WARREN'S —

Naiwral Asplealy Sand Suriaced
ROOFING

A plf,' it yourself. ~Makes a
finis] gravel roof.  Comes
ready to lay in rolls of 108 square
feet. Write for sample, circular
and prices.

Jury 30, 1904.

Electric Runabouts
Victorias and Surreys are more widely known
an?l more excenswe{\ used than the combined

roduct of all makers of other automobiles in
g he light electric class. The latest models are
descrited in our regular catalogue, together

with the CoLUMBIA lngn and medium-powered

Gasolene Cars,

We issue special catalogues of CoLumsia elec-
tric Town Carriages of the coach class and Cor-
uMEBIA electric Delivery Wagons and Trucks.

ELECTRIC VEHICLE CO., Hartfotd Corm.
NEW YORK CHICA
134-138 W, 39th St. 1413 Mlchlgan Ave.
BOSTON
74 Stanhope St.
Member Ass'n of Licensed Autowobile Mfrs,

PARSELL & WEED, 129-181 W. 81st St., N. Y. City

GAS ENGINE CASTINGS

for the Franklin One-Half Horse Power Gas Engine

Castings, materials, draw-
ings, etc., for amateurs.

An ideal motor for practi-
cal use. Not a toy.

Com-
plete set ot castings, etc.
for either horizontal or
vertical type. $16.50.

Send for illustrated
booklet No. 9.

Warren Chemical and Mfg. Co. 13 Battery Place, New YorkJ

ORIGINAL BARNES

Upright Drills

10 to 50=inch Swing
Send for Drill Catalogue.

W. F & JNO. BARNES CO.
(Established 1872)
1999 Ruby St., Rocktord, 11,

For PIPE- THREéDlNG

or
there is no machine on the market that can com-
pare for ease of operation and excellence of work

with  FQRBES PATENT DIE STOCK

Vise is self-centering and dies are adjust-

= able to any variation of the fittings. Parts

can be duﬁllc&ﬁed at slight cost when worn

out. thread and cutup to 12 in. pipe.
CATALOGUE FREE.

CURTIS & CURTIS CO..
Range %4-2in. R. & L. 6 Garden St., Bridgeport, Conn.

AERIAL NAVIGATION.—THEORETI-

cal and Practical Discussions. Plctures and descrip-
tions of actually-built dirigible balioons and aeroplanes
will be found in SCIEVTIEIC AMERICAN SUPPLEMENTS
61, 1149, 1150, 1151, 1404, 1405, 1413,
55, " Price 10 cents each, by mail. Munn Co.,
361 Broadway, I\ew York City, and all newsdealers,

99090969969969999@9999999@99

NAIL HOLDER

AND SET

THE Nail can be driven where the hand cannot reach.
Don’t pound your fingers. 85 cents buys it all.
Order to day. Catalogue No. 17 B of Fine Tools free.

THE L. S. STARRETT CO., - - Athol, Mass.
99@00990@@9999@9999999@9999

V8u USE GRINDSTONES ?

[f 80 we cun suppiy you. Al sizes
= mounted and unmounted. always
kept in stock, Remember, we make a
specialtyof selecting stones forall spe-
cial purposes. &~ dsk for catalogue.

The CLEVELAND STONE CO.
= 2d Floor, Wilshire. Cleveland. 0.

WATE A PERPETUAL SUPPLY
usually means perpetual ex-
pense. The windmill and gasoline engine
are costlg to install and run. Niagara
raulic Ram _will work con-
tmuous]y wherever there is a running
stream. Nothing tc blow down, blow
up, or require attention. Reqmres
leas head of water to operate than
any other ram. Never needs re-
pairs. Catalogue free.

Niagara Hydraulic Engine Co.,
CHESTER, PA.

Posmve
Feed

S
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Young Men

of proved business qualities with
a little capital will find proper
encouragement to locate factories
along the lines of the NORFOLK
AND WESTERN RAILWAY.
References must be furnished.

PAUL SCHERER
Agricultural and Industrial Agt., N. & W. Ry. Co.

ROANOKE, VA, ¥

NOISELESS

Bevel Pinions

We can furnish our New Process
Noiseless Pinions in bevels as well
as spurs of any size wanted and
to transmit any required horse
power. Write for catalogue.

THE NEW PROCESS RAWHIDE CO

Syracuse, N. Y.

“The Sharer”

A new foot power that can be applied
to all light machinery. A kick starts
the machine and an occasional kick
keeps it going. Send for owr Booklet.

SLOTKIN & PRAGLIN,

210A Canal St., New York.
The Apple AUTOMATI
For Gas Engines, Laumhes p

Automobiles, et

No more belt, battery and com
mutator troubles, Dirt and
waterproof. Easily attached
increases power and speed.
Send for full particulars on out
igmition apparatus. -
The Dayton Electrieal Mfg, Co.
98 Reibold Bldg.. Dayton. Ohio.

[ RADIUM )

RADIO-ACTIVITY

The SCIENTIFIC AMERICAN SUPPLEMENT has
published the most complete information 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-ACTIVITY AND THE ELEC.-
TRON THEORY. By SIR WILLIAM
CROOKES. SCIENTIFIC AMERICAN SUP-
PLEMENT 1402,

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

SOME PROPERTIES QF THE RAD]O
ACTIVE SUBSTANCES. Bg
FESSOR HENRI BECQUEREL. CIENTI’-
FIC AMERICAN SUPPLEMENT 1427,

PRODUCTION OF HELIUM FROM
RADIUM. By SIR WILLIAM RAMSAY,
SCIENTIFIC AMERICAN SUPPLEMENT 1444,

THORIUM: A RADIO-ACTIVE SUB.-
STANCE WITH THERAPEUTICAL
POSSIBILITIES. By DR. SAMUE]L 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.
KADIUM AND RADIO-ACTIVE SUB-
TANCES. By WILLIAM J. HAMMER,
SCIENTIFIC AMERICAN SUPPLEMENT 1429.
A COMPLETE MANVAL OF RADIUM
TECHNOLOGY, clearly explaining the
methods of obtammg radium, conducting
exper1ments with the substance and measur-
ing its radio-active force will be found in
SCIENTIFIC AMERICAN SUPPLEMENTS 1475,

1476, 14717.

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. Order through
your newsdealer or from

A

MUNN & CO., 361 Broadway, New York
. oy, Tew TR
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]'l‘m'him» hattery  governing mechanism, J.
Wilkinson . 765,330

: Turbine speed reg raun, IS Anders
“The Car that Climbs® §| ™"y o o o »

................... 765,452
Turbines, forming  U-shaped buckets or

b4 b4 b4 pockets on the rims of gas or stean,
IS Cllmblng m Favor Kaufhold & Hoffmann ............... 765,284

Typewriter line spacing mechanism, J. Al-
exander . 765,608, 765,647
Typewriter ribbon box, J. xander .. 765,157
Typewriting machine, J. D. White. . 765,532
Typewriting machine back spacing
ment, W. A, Parker
Umbrella, R. C. & .T. D. King
Umbrella or parasol attachment,

fator,

... 765,367
. 765,287

R R LR R -+ 165,310 ¢ razor—is possible and absolutely safe onl
Upholstery, . W. Busche . 765,377 3,?5,0'}3%.2%ul,'.(ll;;:"ﬁ\" rror Or'&"):(, rorlnllyr or i the world Uhat will 10t pid
Valve, . Schmidt ... 765,200 gow scrape your face. ¢ the toughest beard from the tenderest
Valve, elastic fluid skin without the s st ir . Price, $2.00 postpaid. Ixtra blades

ton 765,363 (interchangeable), Tic. Sold by reaponslble dealers.

Valve, ga . 765,525

Valve, gate, C. K. Huxloe; Ll 765,430 The l D E AI Safety .
Valve mechanism  for air (nluplossm . .
the like, A. W. & Z. W. Daw...... 765,359 \ Curley Razor

| Valve mechanism, e regulating, Unconditionally Guaranteed

i W, SR ot aaeaen .. T65,638
Vegcetable hair, machine for making, W. it o twice
Hanson ..o oo 765,481 M perfectly satistied-—if it is not the best ra
Vehicle hoot, I Martell.. 765,626, 765,627 Joueverusol, returniLwithinSodays. o
Vehicle, motor, W. W. Robinson.......... 765,254 destroy the razor. Soon Now 9
VohiIt'lo tol[) tilting attachment, D. W. 765,624 with instructiens on shaving free.
seonard L. 3
e achi ; ; e 1. CURLEY & BROTHER

Vending machine, coin cnntl'ullod,@“
Bartram ......... ... .o 00T

. 765,649 | 6 Warren Street, New York.
View outfit, R. R. Whiting . . 765,219
Washboiler attachment, Tulnm & Bemore 765,215
Water cleset seat :1ttu(hmont W. C. Tre- 3

71 - : . A SONINE L. 765,64
Write forour freeillustrated booklet N Water heater, A. D. Gordon......... 765,338

.Whl'ch ful]y descri}_)es the various Cad- Water hu:lt.ing apparatus, DP. Deasy. 7(35,6:’51 A SPOﬁman N
illac models, and gives address of near- Water heating apparatus, P. A, Deasy - 765,652 Boat

. Water purifying apparatus, H. IL Sutro.. 765,259
est agency where demonstrations are Water tube boiler, C. L. Seabury........ 765,442

MULLINS “Get There” Steel Duck Boai

Price $20—Crated on cars Salem
» Endorsed by Thousands of Sportsmen. Air

given, As to perforn]an(‘,e in everydu'\' Wheel, C. Ifeart ....... PRI .. 765,279 5 Chamber each end. Alwaysready. Very light draught.
service—ask any Cadillac owner . \&vl.)mi'l _]u(’lk, susp;}ndO{i, I(I“ Illu(\sko .. ’;g:.%’qg “ . Great carrying capacity. No repairs.” Catalog Free. Write
) . ] indow cleaner, H. A. Hayden .. 765, or it. LLINS
W - Ser ;. Du Te > 165615 ft. long W. H. MU
CADILLAC AUTOMOBILE Co. | Yindow sereen,'; Dy Tomple LI . 384 Depot Street = - < Salem, Ohio
eliroit, Michigan Window weight, J. M. . 765,646

Member Association Licens ilec Manufact'rs. . Wire reol f(,[ m.”.hme

tenings, I.. A. Ca
Wire stretcher, M. Tmnlmll
Wire stretcher and splicer, G. 17 Moyols 765,190
Wires together, locking, S. (. Shaw . 765,257

“oem AMERICAN JUMP SPARK IGNITION OUTFITS

Wrapping machine, A. Shedlock..... .. 765,205 MARINE 7 STATIONARY
Wrapping machine, Page & Hopkins .. 765,320 =
Wrapping machine, . C. Waldron ....... 765,606

AUTOMOBILE ) = MOTORCYCLE

Wrench.,  See Pipe wrench.
Wreneh, A. G. Ely ..
Wreneh, R. Ndolen

765,569

765,589 | SEE CATALOGUE W. iCAN COIL COMPANY, Somerville, Mass.

Wrench construction, D. Booker .. .. 765,163
X-ray tube shade, R. Friedlander.......... 765,469 To Owners of Gasotine Engines,

Automobiies, Launch es, Etc

PECIAL MANE

The
DESIGNS. DIES AND. 3 A Auto-Sparker
Badge, J. 1. Thomas . 37.046 does away entirely with all starting and
Hosn rack member. M Forstor 37049 running batteries, their annoyance and
0S , 1 Sfera .o ) se. No belt—ne switch—no bat-
Mirrors, ln'usho‘s, or sin toifet articles, ; f:rlif:}euan nl,e ;um;}‘,.eacz)‘ :1nv ZZgi}]te
back for, G. H. Berry ................ 37,047 now using batteries. I'ully guaranteed;

Mirrors or similar articles, back for hand, write for descriptive catalog.
S. A, Keller 37,048

0il cloth, A. B. Buchanan 37,054 — Motsinger Device Mfg. Co.,

970 HAMILTON &’ LA N OH -
Stove, Froy & Ohnemus..... 37,050 Corliss Engines, Brewers’ : 14 Main St., Pendleton, Ind,
and Bottlers Macbinery. THE VILTER | — e e —
— MFG, CO.. #99 Clinton St., Milwaukee, Wis CABOT’S
TRADE MARKS. OF AL
1 '] ¥
Antiseptics, R. W. Bardach.............. 43,030 cHEMIGAL EXAMINATIUNS KINDS,

RBaking powder, J. C. Grant Chemical Co. 43,045 DR. H. C. STiZFEi., Bissell Block. Pittsburgh. Pa.
TroNG and spEEDY, The Groutis e Balls, ball bearings, and machine parts in
1l ‘10“5“0"”3““‘& or throb either which they are used, B. G. Hoffman... 43,038

T ES
For ﬁuts, Burns, Bruises,

3oots and shoes, leather, Bailey & Davis.. 43,019 O e
Candies, chocolate, and preparations of Ete. Reheves pain, veduces in flammation and irration. Highly recom-
v o . y chocolate and cocoas, T. Leeming & Co. 43,024 s PAS ;’;Li""?‘l.lrf‘{,"“l"“,’"‘?“]s :Islnn ;rtl_fmll:z‘reglgletgn “Atkalldealers. 10c. and
compitet st sury @ B Cement, Portland, Whitehall Portland Ce- SC. packages by mall. Look for above drade-Vark.
i constant s . ment Co. Sulpho-Napthol Co., 15 Haymarket 8q.. Boston, Mass,

s, Siegel-Cooper, New York City.

ARTESIAN

B Wells, Oiland Gas Weillsdrilled
by contract to any depth from53
t0 5000 feet OWe'also manufac-

Grout {:ntm rs Dental materials, certain named, Acker-Merrall’s; M
Automobite Ceo. Iface bleach, Wilhelm & Pierce i -
OraNcu, Mas Iire  doors for eclevator hatchw
mond Satety Gate Co.
ITandkerchiefs, John Pullman & Co
Medical preparations, certain muned,
De Witt & Co.

MODELS & EXPERIMENTAL WORK.

nventions deveioped. Special Machinery.
E. V. BAILLARD, Fox Blda.. Frankliin Square, New York.

SAVE MONEY and appear neat by
A vwarmg M. & M. icabber Coliars.
T'hey never wilt or tum yc low. Price 2%

L.

0il, harness, J. C. Davidsorn 3,031 b 1 ) \ t i hevo
i, ess, J. C. Dayidson , cents. Send for catalogu Agents | \ fl ture and fu: aish everything re-
I"un(}(,"n(fl:}‘dv water  Wweatherproof, 43,032 wanted. Address M & M. I\*M, O, AR S N\ R j auired to dsill and “complete
Dice >ompa AP POARARRLERRSS LR Gt 43,00 9th Street. Springfield, Mase. | B AR same, Portable Horse Power
cce goods, certain named, F. Vietor & I N and Mounted Steam Drilling

Achelis Lo 43,021
Plows, harrows, and cultivator

e . ,,, . - Heneh & H N Write us stating exactly what
Dromgold Co. .........iiiiiiiiiiian, 43,039 EX D E rl m e nial & M 0 d el work X ;s ré,qdu;ret%]and se)i\ddftor illnge

> s g inners’ zas o - h T M trated catalogue dress -

o o Plumbers’ a0 Hnners v SGia fasolene, fre Cir. & advicesree. Wi, Gardaro & Sond5-51 Rose St.N.Y, | »(BRE WHLL ENGINBERING AND SUPPLY Cu,

pots and torches for,

| Machines for 100 to 1200 feet.

bert Manufacturing Co. ............... 43,036 136 LIRERTY STREET, NEW YOLK. U S, A,
Manutaciory Established 1761. Purgatives, Chemische Fabrik auf Actien
g 0 Schering 45 P o
LEAD PENCILS, COLORED PENCILS, SLATE | g, vorm., & fehoring) e o OVELTIE & PATENTED ARTICLE TOOLS AS A TOPIC
PENCILS, WRITING SLATES, INKS, STATIONERS Col L . PERIPTN I MANUFACTURED B ACT. PU"(’“"‘G DIES, SPECIAL MABHIN § N\ 100k
RUBBER GOODS RULEKRS, ARTISTS' COLORS. Remedy  for catarrh, liquid spr »WE’RKSTCLEVE % | must be interesting to every handi- N cmmaug
nsminger 43,027 craftsman. 'I'here is a mine of infor- &%
Rings, filled, Ostby & Barton Co. cen 43,015 mation in N
78 Reade Street, New York, N. Y. | s drul o ot 43,023 We manufacture. METAL-SPE- | Montgomery & Co.’s Tool Catalogue By
GRAND PRIZE. quhes( Award, PARIS. 1800. Sawmills  operated  hy  steam ines, CIALTIESOidlll\IHﬂb oorder ;| = o " h a . NI
Hench & Dromgold Co. vvvvvnnnnnnn. 43,040 argest equipment; lowest prics g"(’ enumerates thousands of tools. N
——— ————+————— | Shirts, collars, and cuffs, Fellows & Com- Send sample or FR .I‘lmt‘}l l%'mdbouk of reference. Pro-
DANY ettt i i et 43,017 model for low estimate zmd best expert advice . s ymlldustmtetd} 5ebnt ll)yd Iréul for
Not an Ex ense Shoes, hea leather, Manier, Dunbar & Co. 43,020 THE EAGLE TOOL CO. Dept. W, Cin’ti, ‘ ‘9"“0{3{(‘):](?1“??{‘ m‘g u(}?
Shoes, ladies’ and misses’ lvlthel McLean - T 105 Fulton St., New York City.
Bunnell Shoe Co. ...t 43,018 o o - ) Sy s -

. Soap, dog and toilet, J. P. Cartwright... 43,044
O not look on life] Stogies, Pittsburg Stogie & Tobacco Co... 43,047
P . . Tonie beverage, Teapho Company ..... . 43,025
msurance as an ex-: Toy wagons, Standard Manufacturing Co... 43,034

penge It iS not, it Type, ornaments, borders, and rules, print-
SE. y

The@NEW BRISTOLZ Counter

—STEEL STA
KS,KEY TAGS & BADGES
.C0.58 KNEELAND ST. .

'.BOSTON M,Ass.

x5 ROBBINS M'
Ss/vp FOR' CATALOGUE o

. ing, American Type Founders Co...... 43,035 Rl

- H 3 Ipholstery  textile  fabrics, Philadelphia . "

1s an investment.  For | Uphgsters textiie - fabries,  Philadel DI as022 IP]QS’ 'l‘ool: and k‘pgual Machines, Models
- H v “inarv  oi S 8 odi in- and Experimenta or. eneral Machine Wor

yOUrSelf lf on the €n ‘Ete;ﬁ]ilgl"Ch::A'i'J:{)né& mdremulws,Wm 43,028 | PE. J. BL\I]JLR& SoNS, Inc.. 87 Frankfort st. NewYork

dowment plan; for

> your fami]y if péyable - MASUN S NEW PAT WHIP HUISTS g’fﬂ;‘e{:‘ef‘émﬁ”‘, s

cceunt of work done on pr
ring and other autom:

ing presses, gramn
ues. Counts up

| £0 1,000,000 and repeats antomatically. Simp ,auur. -, durable. Spe-
at death. LABELS Ad(?;::delfypg?ifc‘illg]l Jability incident to Klevators. on cial'counters to orders - Send forcirendar, G, 3 ROOT, Bristol, Cotne
We have a little booklet we would | “After Dinner Gum Co.’s Pepsin Gum,” Manfd. by "ULVEY W. MASON & CO., Inc.
. . for chewing gum, After Dinner Gum Providence, K. L., U. 8. A,
like you to read. Will you send us [ 11,261 -
N cace P “Car-Dum  Hair Restorer and  Dandruff
yOUl ZlddleSS ! Cure,”” for hair tonic and dandruff (‘ure,

A. L. Undeland
‘Dove  Headache Tablets,

PENN MUTUAL LIFE INS. CO- “1)1-;“1].]%?:]:;,”.}' f¢]>1] ,:Putlfllgp1-1'.:1.t'i<.)f1.”f;n'-'.El.u;, 11,257 Do You Wish To Learn A Good Trade ?

11,264

THE

reservation of  soles, J. J. Corcoran, If so. attend the St Louis Watchmaking School. and
PHILADELPHIA Juoservation of - s07es, T 11,265 | learn Watch, Clock. Jewelry Repairing, Engraving and RIDEAU
“Rgyptian Cream of Myrrh,”” for massage )Opt ics. lIn po%iesiiotn of this knowloldge you can earn a
o = I 2 v ig SN RN 6 arge salarv 'rite for our new catalogue.
: ., E]lltl([lxlln’(?hzvkln)'tr]:"]’ Lf’(:_‘”‘("r,ﬁ?k(;\rlg'm‘lv LO'I' 11,262 ST. LOUTS WATCHMAKING SCHOOL, St. Louis, Mo. ‘
) R g S, 8 S, . H.
30 Years HLH]E;ld\“:d]m" Quinine,’” i ini 11,260 M ndeh and ¥ xperim ental Work. lnvemmrm LAKES

11,258 and Models designed and p:'r’r"( ted. Years of sua
1299 | Modern shop. M. P. Schell, 557 Mission 8t., San Frat

s n
Experience & Brother

%

(‘()

“Meier’s  (ement,””  for cement, H.
Meier & €O, oot 11,267
cSehmalz’s  Sunris ond.” . ; ’ %3.00 each For electro- . .
S s e ot for b oy | THERMO-PILES | iybichdefi chunsinis sopas | The Rideau River, lakes and canal,
“Starkwather’s Dreamland Interlined Pil- ’ batteries, etz. Walsh’s Sons & (A)-. l\ewarls, N.J. unique region, comparatively unknown, but
low,”” for pillows, O. B. Starkwather.. 11,266 — affording the most novel experience of any

“Ondon Halr Tomle,” for mair toule, 4. s E’g Magical Apparatus. trip in America. An inland waterway be-

tween the St. Fern River at Kingston
Grand Book Catalogue Over 700 engravings o St. Lawrence Kingsto

Trade Marks, and the Ottawa River at Ottawa ; every mi
i awa s E H y mile
D.eslgr\s, PRINTS. %e. Parlor Tricks Catalogue‘, free. affords a new experience. It is briefly de.
Copyrights, Etc. . . MARTINKA & €O., Mfrs., 493 Sixth Ave,, New VYork. X s o - NN

¢“An_ Optical Illustration,”” for spectacles, scribed in No. 34 of the ‘‘ Four-Track Series,

Anyone sending a sketch and description may 1. Goldman 1,027 «“ : 3
quickly ascertain our opinion free whether an SWorld’s Tair Cateh Trzzle Souvenir.”’ for ’ To Ottawa, Ont., viathe Rideau IL,akes and
invention is probably patentable. Communica- a m‘l”]é R/' 1 J(xffmda 1,028 River,” issued by the

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

Allthe Standard machmes SOLD o

r RENTED
. s . - WHERE at HALF MANUF ACTURth’ PRI
A printed copy of the specification and drawing J Shipped with privilege of examination. Send for Cat.

of any patent in the foregoing list, or any patent Typewriter EmpOorium. 203 LaSalle St., Chicago
. aSalle St.,

H 1 ¥ H in print issued since 1863, will be furnished from
Clen I IC merlca“ this office for 10 cents, provided the name and R

number of the patent desired and the date be MATCH MACHINERY
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A handsomely illustrated weekly. Largest cir- oiven. Address Munn & Co., 361 Broadway, New .

culation of any scientific journal. Term., $3 a York. ! ’ BIG MONEY IN MATOIES. A copy will be mailed free, onreceipt of a two-

year; four months, $1. Sold by all newsdealers c a b atned b We manufacture everything pertaining to the busi- cent stamp, by George H. Dariels, General Pas-
anadian patents may now be obtalned by the in-| ness’ The Very Latest Process. We will furnish senger Agent, Grand Central Station, New Yark

zoing list. For terms and further particulars
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WONDER of the AGE BulidYourOwn Boat

which consists of
exact size print=
ed patterns of
every piece, a
complete set of
H Tone

Jackson's Patent High Head Centrifugal Pump. Guaranteed to raise water
1,000 feet or more and maintain an efficiency of from 707 to 84%.

First choice of the Engineer for City Water Works, Draining Mines, Fy-
draulicing, Irrigating and Reclairoing Land. Beats ithe world for

Py = < Y ot X 5 a
Durability, Economy and Efliciency. Catalogue No. 6 . Length, 55 I bearn, 6 €t :a*i;.‘%’(z;it,egs, Working Illuse
25,00 J_cau build this .00 trations, a
BYRON JACKSON MACHINE WORKS, - - SAN FRANCISCO, CAL BOAT FOR $125.00.° fromized bill of all
. ) Material re-
T s quired and how to
secure it.

ast the Game of Go (O fuserus,
i . :lo?stell you how
T s . - : Ft,; bes E tain
. T enjoys the peculiar privilege of being perfection. THE Length, 18 ft.; Leam, 4 f1, Patterns 1000 10 lay a certain
Absolute air governor, guaranteed tires, indestruetible | g4 ¢ i‘/l‘{Sbll\(f; LINK 5208 THE LINKS found in A 0 0 RO AN FOR assras.  Tewlar pioce-how
crank-shaft, mechanically correct transmission, thor. INONERE the ““Ideal* Scoring Device. Always keeps the to mark it and cut
?ughliybrleliable ignition. ‘ompletelir equipped, $2,500 INLEENG score In. tslg‘t{t-trmstgggrlletsg&v ch&r&%s h g%gzt&b%gogg g Lensth, 16 £t beam, & it out—how to nail

0. b, O and- wi 3. 300, o ] I ) . r V 0 1 t. Patterns, $5.00. Wit iti
liveries. eveland; without top, $2,300. Prompt de IR ’.” t s0il. Openings permit scoring with convenience and 200 fg. I?xl;lrljae? and $5.100 gvritsﬁrg(v;v lrt[:;nl‘),]ag%

= despatch. Lift the button and a fresh sheet is instantly
exposed. Made from fine tan Russia. Device mailed for Fitty Cents.

W. H. WEISSBROD, - Greenfield, Mass.

in hardware you have a guch size nails or
%});"0',?200‘(%?‘&1‘ screws. We then

give you an illus-

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

tration of each

’
step of the work properly done. It is the Twentieth
e rlen urre ' Century method for the amateur and professional boat
llzuilder. It is a form o(fj recreation. It Ba splendid
usiness opportunity. an you see it?
Price ACCURATE Pattern sizes 12 to 51 ft. Prices from $3.00 up. Catalog
$450 RELIABLE STYLISH @ an(i parnicularsdiree.k For 260 (:4-page cat}a;tlog, sheet oé
‘. i instructions and working illustrations. Prices quote:
S & EFFECTIVE ] 4

on knock-down frames and complete boats.
DURABLE

BROOKS BOAT MANUFACTURING COMPANY
IN DESIGN Originators of the Pattern System of Boat Building

w A T c H E s 470 Ship Street, Bay cCity, Mich., U. S. A.

We know that our watches will do what we expect of them, theretore, it is easy to unquestton- | BABBITT METALS.—SIX IMPORTANT

ably guarantee every watch vwwe make, from the cheapest to the most expensive grade. formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123,
THE NEW ENGLAND WATCH CO., 37 Q. 39 Maiden Lane, New York | Price10cents. For salle by Munp & Co. and all news.
¥ Smow Hill, London, England dealers, Send for catalogue.

Speed 18 t0 20 miles per hour. Will climb all grades and C O A TE FLEXIBLE HBQ&ﬁlgl!'EQI GPI(& lAl‘LECHnNECP 11\1!‘ sEM*Eﬁ;T

carry four people anywhere they wish to go SH q F -r o *’j Formerly Parsons Horological Institute

Write for catalogue > .
WALTHAM MANUFACTURING CO. PEORIA, ILLINOIS
LARGEST and BEST

) Waltham, Mass. WATCH SCHOOL in AMERICA
A%y

Ball-bearing, Unit System,
Link Construction
reasonable. Board and rooms near

d 14 H.P.or 15C H.P. all the same to us.
Send for bulletin No. 16.
school ut moderate rates.
e

We teach Watch Work, Jewelry, En-
graving, Clock Work, Optics. Tuition

COATES CLIPPER MANUFACTURING COMPANY . WORCESTER, MASS, Send for Catalog of Information,

\'.a‘ 0 ] I
et . .

12, 15-20, 30-35 Ilorse Powers

Favorite of two continents. Holds more
records for speed and endurance than any
other make. Prompt deliveries. Dupli-
cate parts always on hand.

AMERICAN DARRACQ AUTOMOBILE CO. )\ ‘ i Bl i
Controlledby F. A. La Roche Co., 652 Hudson Street ﬂb : | LR Vil
147 West 3Sth St., New York = - el

§

is conceded to be the highest type of mill for Portland Cement work
ever produced. 579 sold in two years to the following large Portland
Cement Works in the United States and Canada:

Lehigh Portland Cement Co., Ormrod, Pa. Texas Portland Cement & Lime Co., DIullas, Tex.

GAS and GASOLINE Lehigh Portland Cement Co., Mitchell, Ind. Tola Portland Cement Co.,

Lehigh Portland Cement Co., Wellston, Ohio Wabash Portland Cement Co.,

For All Work. gfntrafl‘ (]}lexrlx,enzl(}o&,c Con G (%gag%ayﬁl’a. Ximsa(sjl’ortlméd Cement Co.,
. . 5 - ens Ialls F'ortlan em. Co., ens 8, X o ma Cement Co.
S’?gt'soa"v?ﬁgs&%(gﬁ Igﬁihg,o isters, Pump Cuyaga Lake Cement Co., ’ Tthaca, N. Y. ‘Aetna Portland Cement Co.,
Send for Catalogue and Testimonials National Portland Cement Co.,, ~Durham, Ont. Penn-Allen Portland Cement Co., Allentown,Pa.
$ oy o il Sandusky Portland Cement Co., Syracuse, Ind. Martins Creek Portland Cement Co.,
- state Your Power Needs. | gewmﬁo Pl;)rtlni;d Clemené Co., N(gwaygo, Mich. Wolverine PortlandC Iélartiria Creek,nl;{..lll.
CHARTER GAS ENGINE CO.. Box 148, STERLING. ILL. . ) reat Northern Portland Cement Co., ) olverine Portland Cement Co.,Coldwater,Mich.
M : Baldwin, Mich. Bronson Portland Cement Co., _ Bronson, Mich.
Sfui:;ely thatt is evi;ietiltce enougll} Midland Portland Cement Coy é;edffo;’da Ind.  Quaker Portland Cement (é‘o.,, Sandts I ddy, Pa.
. O! S great superior over a onneville Portland Cement Co., icgfrie Ao iamond Cement & Litho. Stone Co., icago,Ill.
W a‘t Is Daus’ ) -Top? otherg makesp. 'n.,ey way it IroquoisPortland Cement Co., Caledonia, N. Y.  MississippiVal. Portland Cerm, Co. T ouisiate Mo
g , > o P works is the reason; most AlphaPortland Cement Co., Alpha, N. J. Belleville Portland Cement Co., Belleville, Ont.
— TO I’ROVE that Daus’ “Tip-Top” is U » Whitehall Portland Cement Co., Cementon, Pa.  Toledo Portland Cement Co., Manchester, Mich.

the best and simplest device for makin work, best work, in least g iihers Furnace Co. Struthers, Ohio
100 copies from pen-written and & > 1

ies from typewnitten original, we will time, at least expense.
ORI ip complete duplicator, cap size, Illustrated catalogue shows what yvou need. And it is free!

daystrap e o ot 40 BRADLEY PULVERIZER COMPANY, 92 State St., Boston, Mass.

days’ trial.
Price $7.50 less $

A —— 50 e D AN
'The Belix A, B, Daus Duplieator Co., Daus Bldg, 111 John 8t,, New York ‘g Q&,‘%‘v
2 2 v_vl &

All varietiesatiowescprices. Best Railroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Safes,
Sewing Machines, Bicycles, Tools. etc. Save
Money. Lists Free. CHICAG® SCALE Co.. Chicago, Ill.

BRISTOL? . ' ’ '
RECORDING NsTrumenTs. | Historic Boston Souvenir Knives

Pressure Gauges, Vacuum Gauges, Volt- 3 ' .
meters, Amperemeters, Wattmeters, and FIRST QUALITY L A Clerks
Phsrmoinciars s continns rodort Fngplads, posket Kntto i N Buyers
ay an Vight. ill pay for themselves. rtis oduction la- | RS H
NES Every instrument fully guaranteed and minum handleot famoushis- ] . | Managers Bookkeepers

DIRECT FROM MmMI toricspots of Boston. Also Superintendents Foremen
lars and Specimen Chanrt. single-blade knife, watch- g iyt Sup! 0!

PREPARED R. H. MARTIN ’ The Bristol Comvany, Waterbury. Conn. guard size, 30c. Mailed toany Stenographers
address on receipt of price.

ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING | SILVER MEDAL PARTS EXPOSITION. | gipniTT & WILLIAMS CO. - Boston, Mass,
for Manufacturers use | 99 B’way, New York
) .

7 - H E 2208y hewiork - o Hloredight " / k Propr.ietors of the ¢ Hardware Slore‘ fo‘r a Hundred Yc.ars.” | Push Yo u rs elf A head

sent on 30 days’ trial. Send for Circu-

1 or?heSupject,
A deliberate acceptance of this imple-

ment upon our word, will reward the 1y sc”dﬁro’”'
buyer with a NEW tool designed for draw- ﬂolol’AMP“l[l'

ing off cams, wheels, pulleys, etc.. and

forcing on or off sleeves, couplings
ana the like. No. 3.—For use in ma-
chine shops and automobile repair
shops, capacity, 10 tons. No. 2.—For
automobile kits, capacity, 6 tons,

CRANE & RICHARDSON,
113 Water Street, Boston, Mass \

UST as soon as you cease to
advance you begin to go
backward. Keep at the
head of the processiomn.

Fit yourself to systematize
your work; make it easier,
save time, money and brain
work for your employer. We
teach you how to drive your
work. Our course by mail
will be individual instruction.
Learn a practical system to fit
your own needs. Write to-day,
telling us what position you
hold and what your aim is.

T e T AR ¢
; N EASTERN GRANITE ROOFING CO.
Qur Microscopes, Microtomes, Lahoratory Glass- Irving Building New York
\lr_:are, cheanig?llﬂkpnarralhig, Glchemicall)s.jﬂ;ntu . v
enses and Shutters, Field Glasses, Projection 6
Apparatus, Photo-Micro Cameras a'ra used by | Mot Get RIDOFUM
| the leading Lab- oratories and o (Trade Mark)
Gover'nt Dep'ts Round the World We mean roaches and water-
S —- bugs.' 1t is easy, if you use
a "“Ridofum Roach Trap.”

Send for descriptive circular,
or, better still, 25 cents for
sample trap, postpaid. Lib-
cral terms to agents.

DENNETT PAPER BOX COMPANY
46 Harnson Avenue, Springfield, Mass.

ds Gas and Gasoline Engines'

BOSTON SCHOOL OF BUSINESS SYSTEI
221 Washington St., Boston, Mass., Dept. M.

Bausch & Lomb Opt. Co.

ROCHESTER, N. Y. .
B New York Chicago Boston Frankfurt, G’y

are strong, simple in construction, and
easily understood. Olds engines can be
readily operated by any man of ordinary intelli-
gence without previous experience,
Stationary Engines, 2 to 100 h. p.
Portable Engines, Sto 18 h. p.

The Smith Premier Typewriter Co.
For plete inf jon and new ill d catalog, write BE % mear
OLDS GASOLINE ENGINE WORKS Factory, Syracuse, N. Y. iilcumes € HBESLY&CO cricaco intusa

")

ARDNIR]IESTOCK

216 River Street Lansing, MicH.

Branches in all large cities 15 to ®1 Clinton Street.

Any store soc and $1.00 or postpaid for choicest patterns.
THE, C. A. EDGARTON MFG. CO, Box 310, Shirley, Mass.

B L —and take it easy, as you can do by wearing the “Lightweight” PRESIDENT SUSPENDER—two ounces.



