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The Culﬁebra cut is the controlling feature in the question ot time necessary to complete the canal. If a sea-level canal be dug the cut will have a maximum depth of 360 feet, and 186 million cubic yards of material must be
excavated. It will take two years to install the plant and six to eight years to complete the cut.

A Portion of the Great Culebra Cut, Eight Miles in Length, Through the Divide.
HISTORY AND PRESENT STATUS OF THE PANAMA CANAL.—[See page 442.]
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ALTERNATIVE PLANS FOR THE PANAMA CANAL.

An engineering work of the great size and com-
plicated character of the Panama canal should be the
subject of most exhaustive examination before the
final plans for its construction are adopted. To the
lay mind it might seem that already time and expense
enough had been incurred in preliminary investiga-
tions; but to the engineer it is well known that in
hydraulic works of the magnitude of the Panama canal,
it takes years to acquire that intimate knowledge of
climate, topography, and sub-surface conditions, which
is absolutely essential before he can say, “I will build
this work upon such a plan, for such a cost, and
within such a time.”

That the last word must not be too hastily spoken
in the matter of selecting the general plan of this
canal, is shown by the fact that Mr. Lindon W. Bates,
one of the most experienced of American engineers
in work involving heavy excavation, has recently pre-
sented to the President two alternative plans for the
construction of the canal, which have so much to
recommend them that they are certain to receive most
careful consideration from the canal commission. The
leading illustrated article of this issue gives a clear
account of the plans for a sea-level canal that
are tentatively favored by the present commis-
sion; and they form the basis of comparison in
the present sketch of Mr. Bates’s suggestions. The
first of his projects involves the construction of two
large terminal lakes, one extending from Mindi near
the Atlantic Ocean to Bohio, a distance of 12 miles,
and the other reaching from La Boca to Pedro Miguel,
a distance of 5 miles. These two large reservoirs
would afford about 17 miles of lake navigation, and
because of the higher speed at which ships could
travel in crossing them, would reduce the time of
transit three hours below that which would be neces-
sary to pass through the proposed sea-level canal.
Entrance to the lake at the Atlantic end would be
by locks with a lift of about 25 feet. One advantage
of the lake would be that a large area of swamp land
would be covered by fresh water, and a fine interior
harbor created for vessels; moreover, all excavation
of the channel along the sailing route could be per-
fermed by floating dredges. The canal between the two
lakes, thus formed, would be excavated through the di-
vide at the same level as the lakes, there being thus a
single summit level of plus 20 from the Mindi dam on
the Atlantic to La Boca dam on the Pacific. At Gam-
boa, which is about midway between Bohio and Pedro
Miguel, Mr. Bates proposes, for control of the Chagres,
the construction of a dam provided with under-sluice-
ways, with provision for discharging one-half of the
flood waters of the Chagres River to the Pacific and
one-half to the Atlantic. The great advantage of this
plan over the one proposed by the present chief engi-
neer of the canal is that it will be possible to receive
the sudden floods of the Chagres in a reservoir that
is normally empty, and permit them to escape at will.

The second project offered by Mr. Bates provides for
four locks, with a summit elevation 52.5 feet above
mean sea level. This plan, in addition to dams at the
Atlantic and the Pacific end of the canal, calls also for
the erection of dams at Bohio and at Pedro Miguel, and
the creation of a lake at Bohio with a surface level
of 52.5, which is entered by locks with a lift of about
30 feet, and which extends for 15 miles to the foot of
the Culebra divide. The canal is cut through the di-
vide with the same surface level as that of Bohio
Lake, descent being made at Pedro Miguel to the 20-
foot level, which extends from Pedro Miguel to the
Pacific. Briefly stated, the first scheme will consist
of two lakes and a connecting length of canal, all at an
elevation of 20 feet above mean sea level. The second
scheme will consist of two terminal lakes at an ele-
wvation of 20 feet above mean sea level, and a summit
lake and length of canal with an elevation of 52.5
above mean sea level, '
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A comparison of these two projects of Mr. Bates
with the sea-level canal recommended by the present
chief engineer, shows that unless there are some physi-
cal features that would prevent its execution, either
of the new plans would have several important points
of advantage over the sea-level plan. For in the first
project there would be 17 miles of lake navigation,
and in the second 26 miles (over one-half the length of
the canal), as against an all-canal navigation in the
case of a sea-level canal. The time of transit of large
vessels would be reduced from say 12 hours to about 9
hours, and the time of completion from ten years,
which is the most optimistic estimate of the chief
engineer, to eight years. Finally, judged on the ques-
tion of cost, Mr. Bates estimates that there will be a
saving of about $85,000,000.

The fact that an eminent engineer, as the result of
an independent investigation of the problem, should
be able at this late day to present a scheme that has s¢
many admirable features, certainly shows the wisdom
of the President in determining to call in some of the
most eminent engineers of Europe to act in a consult-
ing position with our own engineers in choosing the
final plans fer the canal. So monumental is this work,
so far-reaching will be its effects upon the commerce
of the world, that the plan upon which it is built
should be not merely a good one, but the very best
possible for the conditions.

Card - d k. F.
AN ATTACK ON THE WIRE-WOUND GUN.

An ex-lieutenant of the British navy has created
not a little stir in naval circles by writing a series of
letters to the London Times, in which he tries to throw
discredit upon the wire-wound gun. These letters
were based upon the fact that some guns of this type
in the British navy had developed a crack in the
liner, the thin inner tube which carries the rifling,
and had been sent to the gun factory to be relined.
It must be admitted that on the face of it the mere state-
ment that some 12-inch guns had ‘“cracked,” sounds
ominous. But when we come to examine into the
construction of these guns, the location of the cracks,
and their effect upon the strength of the gun, we find
that the defects are of such minor consequence that
the strength of the guns is not in the least affected.
As a matter of fact the very powerful powder, cordite,
used in the British navy exercises such a rapid scoring
effect on the liner, that after a certain number of
rounds have been fired, the guns must be returned to
the factory for relining. The scoring of the gun is
the penalty which the authorities are willing to pay
for the sake of using a powerful explosive, whose bulk
is not much more than half as great as that of the less
powerful propellants which do not score the guns so
severely.

The 12-inch wire-wound gun is assembled in the fol-
lowing manner: First there is the inn-r tube or liner,
which is placed there to carry the rifling grooves and
te protect the gun ‘proper from the action of the white-
hot powder gases. Then comes the main tube, or A
tube, as we should call it in this country, a thick,
heavy tube extending the full length of the gun from
breech to muzzle, whose object is to carry the 100
miles of wire which is wound upon the tube, and
which constitutes the actual strength of the gun. The
wire is wound at a tension so great that the metal
of the tube is thrown into a state of initial compres-
sion. This compression is such that when the gun is
fired, the whole of the bursting or tangential stress is
immediately transmitted to the wire, which has an
ample margin of strength to take care of any legitimate
pressures that are set up by the powder. In the Eng-
lish guns the A tube is forged and bored and turned
from a single piece of metal. In the Brown wire gun,
as manufactured in this country, the A tube is formed
of a series of involute, overlapping, thin steel plates,
and in this gun the wire is wound at such great ten-
sion on the tube that when the gun is fired, the metal
of the tube never even passes from a compressive to
a tensile condition. In both guns the wire winding
is covered from breech to muzzle with a pair of outer
steel tubes which serve to protect the wire from injury
by shot or shell. In the gun as thus made up, the
longitudinal stresses tending to pull the gun apart in
the direction of its axis are taken care of by the inner

. barrel or A tube, and by the outer hoops, which are

locked into one another. The bursting stresses are
resisted by the wire-winding, assisted by the outer
hoops, and the inner tube or liner,is not called upon,
in estimating the strength of the gun, to resist either
of these stresses, tangential or longitudinal. So true
is this, that the liner might be split through its entire
length, as we believe happened in some of the guns in
question, without impairing the strength of the gun.

The ScIENTIFIC AMERICAN holds no brief for the wire-
wound gun, and we merely desire to place the full
facts of the case before the public, especially at the
present juncture, when the gallant little Japanese
navy is having to depend upon guns of this type in
the most momentous crisis of the war. We understand
that the wire-wound guns of the Japanese have given
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excellent service, and that, in spite of the severe serv-
ice to which they have been put, there has been no
case of failure. As to the life of the wire-wound gun,
it appears that when the first of the type were made
for the “Majestic” class of battleships of the British
navy, it was estimated that the inner tubes would not
last for more than sixty to eighty rounds. But, ac-
cording to the Admiralty, the equivalent of 162 rounds
has already been fired from one of these guns, and
others which have fired the equivalent of over sixty full
charges, are still perfectly serviceable. In this con-
nection it is of interest to note that the highest veloc-
ity yet attained in this country for a gun of large
caliber was recorded not long ago in the army tests at
Sandy Hook of the new Brown wire gun, when some
rounds were fired with a velocity of over 3,300 feet
per second. Another wire-wound gun, designed by
Gen. Crozier for the army, is nearing completion, and
will shortly be subjected to test.

-
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THE PREPARATION OF SURFACES FOR PAINTING.

In preparing a panel of wood or cardboard for the
reception of a painting in oil colors, it is desirable to
make the ground agree with the layer which forms the
painting in respect to expansion by heat and moisture,
otherwise cracks are sure to occur in time. The
panel may be painted with. boiled linseed oil, which
penetrates to a certain depth and is hardened by oxida-
tion to a thin, tough coating, identical with the hard-
ened oil in which the pigments are imbedded. A paint-
ing on such a ground may be exposed to great varia-
tions of temperature without danger of cracking. The
preparation takes time, as the oil must become quite
hard before the painting is begun. It is advisable to
o0il both sides of the panel and the edges, to prevent
danger of warping from dampness. The best way to
oil panels in quantity is to place them on edge, sep-
arated by small blocks of wood, in a tin vessel which
is then filled with well-boiled oil, heated gradually from
beneath to 110 deg. or at most 120 deg. C. (230 deg. to
248 deg. F.) and allowed to cool. The. pores of wood
and cardboard are filled with air, and both contain
large quantities ot water, the moisture in thoroughly
air-dried wood amounting to 20 per cent by weight.

During the heating the air is first driven out, and
then the water, which at 120 deg. C. may be assumed
to be entirely expelled, and during the slow cooling
the external air pressure forces the oil so deeply even
into hardwood that panels a quarter or a third of an
inch thick are saturated throughout. The panels are
taken out and allowed to drain, and the excess of oil
is removed with a cloth or brush. They are then kept
standing on edge, without touching each other, for sev-
eral months, in order to harden the oil in the interior
as well as on the surtface.

Paintings on panels thus prepared are not only un-
injured by variations in temperature and humidity, but
they may be cleaned by washing and are not attacked
hy insects, which often ruin unprepared panels.

Metallic grounds are little used by artists, although
very small paintings are sometimes executed on plates
of copper. Such plates, though strong, durable, and
proof against dampness, are peculiarly liable to produce
cracks in the paintings executed on them, because they
expand or contract so greatly and so quickly with every
change of temperature. This defect, however, can be
remedied to a great extent by giving the metal a
tough, elastic coating, for which purpose linseed oil is
again employed. The plate is roughened with a fine
file, slightly polished with pumice stone, washed, dried,
and immediately painted very thinly with hot oil,
which penetrates into all the irregularities and, when
hardened, adheres firmly, the adhesion being increased
by chemical action of the acids in the oil upon the
copper, which thereby assumes a greenish tint. Three
coats of oil are given, each of which is allowed to
pecome quite hard before the next is applied.

The painting, therefore, rests on a tough, elastic
coating of hardened oil, which protects it from the
effect of expansion of the metal.

Sheet-metal signs and the lettered and decorated tin
boxes in which small wares are sold soon become de-
faced when exposed to changes of temperature, partic-
ularly if the colors have been mixed with quick driers,
as is generally the case. The process above described
is too costly to be applied to most of these articles.
A simpler method consists in giving the metal one
coat of thoroughly boiled oil, or better drying oil,
and grinding the colors in the latter without any
special drier. The plates do not dry very rapidly, but
this simple process is not only cheaper, but more ef-
fective in securing permanence than the use of colors
ground in soft resin varnishes, as practised by some
manufacturers.

Plaster and stucco are painted in both oil and dis-
temper. The colors sink into the porous wall, and one
spot may have to be repainted several times to produce
the desired effect. This inconvenience is easily avoid-
ed by giving a preliminary coat of size for distemper,
or of hot boiled oil for oil painting.

The finished painting should receive a coat of var-
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nish or paraffin. When parafiin is used, however, the
wall should be neither sized nor oiled before painting,
and the colors should be mixed with a minimum quan-
tity of thin size. When dry they are covered with
melted paraffin, hot enough to sink weil into the wall
before solidifying, a condition which is made known
by the instantaneous disappearance of the gloss. Ad-
ditional coats of paraffin are then applied until a per-
manent gloss is produced, and the surface is finally
polished with a woolen cloth. Such mural paintings
are very permanent, as the chemically-inert paraffin
protects both the wall and the colors.—Condensed from
Der Stein der Weisen.
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THE HEAVENS IN JUNE.
BY HENRY NORRIS RUSSELL, PH.D.

With the recent astronomical periodicals comes fuller
information about the two new satellites of Jupiter.
Thanks to the zeal of Prof. Perrine, a sufficient number
of observations of each of these bodies has been ob-
tained, before Jupiter got too near the sun to be seen
by night, to enable their orbits to be roughly calculated.
This makes it certain that these faint specks are really
moons of Jupiter and not merely small asteroids which
happened to be near him when the first photographs
were taken. It will also make it easy to find the satel-
lites again when Jupiter reappears in the morning sky
by telling us where to look for them.

The results which Prof. Perrine has announced are
somewhat remarkable. The sixth sateilite (which is
the brighter of the two) is about seven million miies
from the planet, and takes about 250 days to complete
a revolution. The outermost satellite previously known
(the fourth) is only one-sixth of this distance from
Jupiter and its period is about sixteen days.

The seventh satellite, which is much fainter, re-
volves in an eccentric orbit, at a mean distance of
about six million miles, with a period of some 200 days.

The planes of the orbits of these two satellites are
considerably inclined to that of the orbit of Jupiter, to
the orbits of the inner satellites, and to each other.

They are both very small bodies. The sixth satellite,
which is of the 14th magnitude, has been seen with the
26-inch telescope at Washington, and is therefore with-
in the power of a number of instruments. The seventh
satellite is estimated as 16th magnitude—about as
bright as the new satellite of Saturn—and can only be
seen with one or two of the very largest telescopes.
They are so far from the planet that they might have
remained undiscovered for centuries had it not been
for photography.

From their brightness, as compared with the larger
satellites, Prof. Perrine concludes that the sixth satel-
lite is 100 miles or less in diameter, and the seventh
about 35 miles.

It is not yet known whether these two new satel-
lites revolve about the planet in the same direction as
the other five. How this may remain indeterminate,
when so much is known about their orbits, appears
from the following considerations: We can tell by
watching the satellite go once round Jupiter (or even
part of the way round) how far to the left and right
of the planet it goes, how long it takes to go round,
and so on; but we cannot tell merely by looking at it
whether it is nearer to us than Jupiter, or farther
away, whether it is approaching us, or receding tfrom
us—and this is just what we need to know to deter-
mine the direction of the satellite’s motion. To solve
the problem we must wait a year or two, until Jupiter
has moved some way along his orbit, so that we see
the orbits of the satellites at a different angle. Then,
by combining the two views of the orbit, we can tell
which is the nearest part of it in the same way in
which the stereoscope, by combining two views of a
landscape, enables us to pick out the nearer objects.

It will be of great interest to see whether these two
satellites go backward, like Phoebe, the outer satellite
of Saturn, which they so much resemble in other ways,
or have a direct motion like the general run of satel-
lites.

The brightest objects in the evening sky are Arcturus
and Mars. At 9 P. M. in the middle of this month they
are both close to the meridian, Arcturus being about
20 deg. south of the zenith: (in the latitude of New
York) and Mars about 35 deg. lower down. The planet
is brighter and redder than the star. To the right
of Mars and nearly at the same level is Spica. The
other stars of Virgo are higher up and farther west.
Below them is the little group of Corvus. Leo lies in
the west at a moderate altitude. Below him is Hydra,
whose long tail stretches to the meridian under Mars.
Ursa Major is high up, extending northwestward from
the zenith. Castor and Pollux are still visible in the
northwest and Capella is just setting still farther to the
north.

On the meridian below Virgo can be seen a part of
Centaurus. Its two brighter stars, which almost equal
Arcturus, can only be seen from points south of lati-
tude 30 deg.

In the southeast is Scorpio. The three stars which
lie near the creature’s head and the red Antares at its
heart are all visible, but its long tail extends below the
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horizon., The tangle of stars above and to the left of
Scorpio form the constellations Serpens and Ophiuchus.
Through them runs a branch of the Milky Way.

Farther north is a line of fine constellations. Aquila
is low in the east. Its principal star, Altair, is flanked
by a smaller one on each side. Higher up and farther
north is Lyra, which contains Vega, the brightest star
in this part of the sky. Between Vega and Arcturus
are Hercules, marked by a figure shaped like the key-
stone of an arch, and Corona, whose stars form a semi-
circle. Below Vega, to the left, is Cygnus. Cassiopeia
is beneath the Pole. Cepheus on the right.

THE PLANETS.

Mercury is morning star till the 24th, when he
passes through superior conjunction and becomes an
evening star. He is not well seen at any time during
the month.

Venus is morning star in Aries and is very con-
spicuous, reaching her greatest brightness on the
2d and rising between 2 and 3 A. M. all through the
month.

Mars is the principal feature of the evening sky.
He is on the border of Virgo and Libra, and comes to
the meridian at 9.50 P. M. on the 1st and at 7.50 on
the 30th. He is still quite near opposition, but is
gradually receding from us, and his distance in-
creases from 51 to 63 millions of miles during the
month., He is nearer at the present opposition than
he has been for some years past (though not so
near as he will be next time) and his surface will
doubtless be carefully scrutinized.

Jupiter is morning star in Taurus, rising about 3
A. M. Venus is slowly overtaking him, but they will
not be in conjunction till next month.

Saturn is in Aquarius and rises about midnighty.

Uranus is in opposition on the 24th. He is very
far south, being in R."A. 18 h. 10 m., dec. 23 deg. 41 m.,
about 3% deg. south of the fourth magnitude star
e Sagittarii.

Neptune is in conjunction with the sun on the 30th
and is invisible.

T111; MOON.

New moon occurs at 1 A. M. on the 3d, first quar-
ter at 8 A. M. on the 10th, full moon at 1 A. M. en the
17th, and last quarter at 3 P. M. on the 24th.

The moon is nearest us on the 13th and farthest
away on the 25th. She is in conjunction with Jupiter
and Mercury on the 1st, Mars on the 13th, Saturn on
the 22d, Venus on the 28th, and Jupiter again on the
29th. The conjunction with Saturn is cloge.

At 10 P. M. on the 21st the sun reaches his great-
est northern declination, and enters the sign of Can-
cer, an event described by the almanacs with the
conventional phrase ‘“Summer commences.”

Cambridge, May 9, 1905.
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ELECTRICITY AND BREAD.

The power of the electric current to decompose cer-
tain substances in a singular way has led to an im-
portant development of electro-chemistry.’ In this
connection experiments have recently been made in
Paris, seeking an improvement in bread making.

Laboring under the mistaken impression that the
whiteness of wheat bread determines its quality—that
the whiter the bread the better—the Parisian public
has for years been growing more and more exacting
on this score, and therefore the fineness of grain flour
has been gradually approaching a limit. The public
has, as a consequence, received -a‘less nutritive food,
it being a known fact that the core of the wheat grain,
which is the chief constituent of bread, while produc-
ing the whitest flour, at the -same time contains the
smallest amount of albumen and is thus least nutri-
tious.

There has recently been raised the hope of obtaining
a whiter bread by aid of electricity, for which purpose
the flour was brought in contact with electrified air,
whose ozone possesses efficacious bleaching properties.
A report to the Academy of Sciences at Paris on the
result of an experiment with flour treated in both the
ordinary way and by electricity, under similar condi-
ticns, explains that the flour subjected to eleetric influ-
ence was much whiter in color, but that its taste and
odor were far inferior to those of flour treated by
the ordinary method. The amount of phosphorus was
the same in both, but the quantities of fatty and acid
substances varied largely. Thus, in flour treated by
electricity the fatty substances proved rancid, glutin-
ous, and of a less yellowish color, and instead oi re-
taining their usual aromatic, yellow state, became oxi-
dized and partly converted into white sebacic acid,
which could be dissolved in alcohol. The glutinous
substances were discolored and changed.

The bread made from this flour was whiter than
usual, but of inferior taste, and the experiment serves
to demonstrate that electric treatment, while success-
fully turning flour whiter, injures it.

P .
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The number of persons employed in the United King-
dom in mines underground in 1904 was 681,683, against
676,746 in 1903; and the numbers above ground were
165,870 and 165,320 respectively.
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SCIENCE NOTES,

A rubber film glove, the feature of which is antisep-
tic qualities, has been devised for surgeons. The idea
consists of immersing the hands in a weak solution of
gutta-percha in benzine or acetone, or applying .the
solution to the skin of the patient. The purpose of the
film is to seal the surfaces of either the hands or skin
with an insoluble, impervious, and practically imper-
ceptible pellicle, which will not allow the secretions
of the skin to escape, and will not admit blood, pus, or
secretions into the crevices of the skin. Such a pro-
tective measure for surgeons is preferable to working
with rubber gloves, inasmuch as the sense of touch or
pliability of the skin is not impaired in any way, as is
the case when detachable gloves are used.

A report has been presented to the French Academy
of Sciences by M. J. Violle “on the action of hail can-
nons.” In this report is given for the first time some
trustworthy information covering a wide area and for
an extended period, thereby supplying conclusive evi-
dence as to the utility of this means of avoiding or
mitigating damage in the vineyards from hailstorms.
M. Violle’s report refers to the district of Beaujolais,
where there are established twenty-eight societies for
dispersing in this manner the hailstorms common to
that region. Comparing the losses suffered in the
period 1900 to 1904, since the introduction of the can-
non, with those of the preceding ten years, from 1891
to 1900, the evidence strongly supports the view that
the cannon firing is protective. It has been frequently
noticed, M. Violle remarks, that both lightning and
thunder are suppressed within the zone where' cannon
are used, although they may be raging just outside the
area.

Some discoveries of valuable archeeological interest
have been made in the tombs of l.uxor by Mr. Theo-
dore M. Davis, of Newport, R. 1., who has been annual-
ly wintering in Egypt for many years. Mr. Davis has
become an enthusiastic Egyptologist, and has carried
out a number of excavations. During his latest in-
vestigations in February last, he unearthed in the Val-
ley of the Tombs of the Kings in Luxor the tomb of a
daughter of Amenhotep III. and of the father and
mother of his wife Queen Thy. The mummies of the
father and mother had been carefully unrolled in the
search for jewels and gold in ancient times, but noth-
ing had been discovered. The tomb contained coffins
covered with gold leaf, carved and gilded chairs, ala-
baster Canopic jars, religious symbols of fine quality,
a large roll of papyrus, and a complete chariot with
wheels, pole, and neck yokes. The body of this
chariot was covered with gold leaf. A special interest
is attached to the last named, as it is the only com-
plete chariot that has yet been discovered. It has
been removed to the Cairo Museum.

A discovery of great archaological interest has been
made in the district of Umtali in Central Africa dur-
ing some recent exploration. Extensive ruins of what
apparently were buildings of some antiquity have been
revealed. One of the most interesting objects unearthed
is a structure shaped like a cairn, and unique in the
history of the country since the establishment of white
rule. It is twelve feet long and about the same width,
with a small curious construction at one end. Notable
features of the cairn are that each side—excepting one,
which hags been displaced by the growth of a large tree
—Dbears traces of skilled handiwork. The material,
which strangely enough differs in character, is dressed
and faced throughout in artistic style. One side is
composed entirely of quartz, while the others consist
of soapstone and gneiss respectively. Whether the
structure covers the remains of some distinguished
ancient, or merely symbolizes some important event in
early times, remains to be seen. The whole of the
ruins, and particularly the cairn, are being carefully
examined by an expert, in the hope that they may fur-
nish a clew, if not the key, to the mystery of the ruins
at Great Zimbabwe.

The Secretary of the Treasury has instructed the
collectors of customs that the astronomical instru-
ments exported from this country for use by various
astronomical expeditions for observing the coming
eclipse are to be readmitted free of duty. The order
was the result of a long correspondence between the
director of the Lick Observatory in California and the
Secretary of the Treasury. W. W. Campbell, director
of the Lick Observatory, contended that the astronom-
ical instruments which will be used for observing the
eclipse should be readmitted into this country free of
duty. Nearly all were manufactured abroad. Secre-
tary Shaw has ruled that although the articles would
ordinarily be subject to duty the interests of science
demand that the law be suspended. Among the arti-
cles to which the ruling applies are telescopes, mirrors,
prisms, lenses, clocks, tents, photographic materials
and all manner of tools. A number of educational in-
stitutions, including Harvard, Princeton, and the Uni-
versity of Indiana, and also the United States Naval
Observatory will contribute equipment for the three
expeditions. The Lick Observatory will take general
charge of the expedition.
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A New Incandescent Lamp.

A new incandescent lamp with a zirconium filament
is announced in Germany. Prof. Wedding, the well-
known physicist, recently presented a lamp of this
kind to the Electro-technical Society of Cologne. The
details of the process are as follows: To obtain the
filament he submits oxides of zirconium and mag-
nesium at a high temperature to the action of hydro-
gen, which gives an alloy of a more or less constant
composition. This body is then pulverized, and by
adding a cellulose solution it is transformed into a
plastic and homogeneous mass. It is from this mass
that the filaments are drawn. The latter are carbon-
ized in an atmosphere which is free from all traces of
oxygen, and then present a metallic appearance. It
is said that one pound of zirconium will
furnish 50,000 filaments. The new lamp
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speed which can be safely used within the city, but
the motors can drive the cars at least as high as 25
miles an hour. Owing to the increased speed over the
former system, the mail can be collected from the dif-
ferent post offices at a later hour and in like manner
the mail can be distributed sooner, so that the sched-
ule of collecting and closing the mails can be changed
some thirty minutes in either direction, and this is a
great point in favor of the new system. The increased
capacity is another advantage which is appreciated by
the post office department. A charging station for the
accumulators used on the cars has been installed in
the main post office building. The sets of batteries
are double, so that while one case of cells is being
used on a car, the second is being charged at the sta-
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of England. On the Isle of Man letters can be posted
on a ’bus that travels across the island and carries
the mails. The French government is the first to
make use of electric automobiles for this purpose, de-
spite the fact that machines of this type are now used
so extensively for commercial purposes in this country,
where they were first adopted for such service and
where they are rapidly being perfected for it. That
our own government does not take steps to improve
its mail transportation facilities shows how unpro-
gressive it is. Recently a large publishing house in
New York, which has a government mail clerk con-
stantly on duty for weighing and dispatching its mails,
tried the experiment of making use of a novel electric
truck driven by all four wheels, a picture of which is

seen on this page. This truck carried a

four-ton load of mail bags a distance of

is to be placed on the market at the price
of $0.37. Under regular working, the zir-
conium filament consumes a current of 2
watts per candle-power, which is less than
for the usual carbon filament. The zir-
conium lamps are made at present to run
with a current of 37 volts, and three of
them can be conveniently placed in series
across the usual 110-volt circuit. Another
type uses 44 volts, and five lamps are con-
nected upon a 220-volt circuit. To ob-
tain a high candle-power lamp they place
several filaments in the same bulb and
the lamp is then connected directly upon
a 110-volt circuit. Experiments which
have been made witk the lamp show that
it has a life of 700 to 1,000 hours.

- .

ELECTRIC MAIL AUTOMOBILES.

The post office department of Paris is
now using several electric mail wagons
which are designed to transport the mail
matter in larger quantities and at a
greater speed. These now run within
the city limits, and distribute the mail
between the main post office and the dif-
ferent branch offices which lie throughout
the city. Our engraving shows one of

two and one-half miles and returned
empty—thus covering a distance of five
miles—in 58 minutes running time. It
cut in half the time taken by horse-drawn
vehicles, while the cost for current at six
cents per kilowatt was about one cent per
ton-mile of load carried. The truck itself
weighed about four tons, hence including
this weight, eight tons were moved at a
cost for electricity of only half of one
cent per ton-mile. This compares favor-
ably with a gasoline truck, while there is
not nearly so much wear and tear on the
mechanism, or ' so many parts to get out
of order.

The novel feature of the electric truck
illustrated is not so much the motors in
the wheels as the manner in which they
drive the latter. The armature shaft is
placed horizontally within the wheel,
parallel to its plane; and a bevel pinion
on each end of the motor shaft meshes
with a bevel gear ring attached to the
wheel. There are two rings facing each
other; one pinion meshes with one of
these rings, while the other meshes with
the opposite ring. The thrust of one pin-
ion against its ring is balanced by that of
the other pinion against its ring. As

these new automobiles, which have been
specially built for the purpose by Mildé
& Co., one of the leading elec-
trical houses of the city. The
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these two forces are equal and opposite,
they form a couple, the result of which is
to relieve the armature bearings
of nearly all pressure and thus

new car has the advantage of
running at a considerably higher
speed and at the same time car-
ries a larger quantity of mail
matter—nearly half as much
again as the horse vans which
were formerly used exclusively
for this purpose. These latter
are still in use, but it is expected
that they will be eventually re-
placed by the electric van. The
latter contains about 45 cubic
feet of available space in the in-
terior for the mail matter. The
automobile chassis which has
been designed <for the purpose
carries the electric motor, which
is built in compact form and en-
tirely inclosed, in the center of
the car. The differential device
is contained in the same case
with the motor. Chain driving
is employed from a sprocket on
each end of the differential shaft
to a large sprocket mounted on
each wheel. On the chassis is
mounted a box body of consider-
able size which contains the ac-
cumulator cases in the lower
part and above this the remain-
der of the space is used for the
mail matter. Access is given to
both compartments by a double
door in the rear. The accumula-
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reduce friction to a minimum.
So great is this reduction of
friction, because of the forces
that produce rotation of the
wheel acting equally on opposite
sides of the bearings, that care-
ful tests have shown an effi-
ciency of transmission of 99
per cent up to 16 per cent over-
load. When it is remembered
that the efficiency of a well-cut
spur gear is only 85 to 90 per
cent, and that in most modern
electric trucks a double reduction
is employed, it can readily be
seen that there is a saving of
about 25 per cent in transmis-
sion losses alone by employing
the ‘“couple gear” with single
speed reduction. That the total
efficiency of the vehicle is in-
creased, also, by using four sep-
arate motors instead of two
seems to be demonstrated by a
30 per cent decrease in current
consumption when compared
with an ordinary truck of like
size.

The life of the battery and
motors is greatly lengthened,
also because they are never
overloaded to any serious ex-
tent. The Exide battery on the
present truck has been cleaned
but once in the fifteen months

tor cells are contained in a sin-
gle box, which can be easily slid
out and replaced by a new one.
The driver’s seat, along with the steering wheel and
the controller for the motor circuits, is placed high
in the front.

It was decided to construct fifteen electric automo-
biles of the above pattern and put them in regular
operation within the city limits in order to give them
a good trial and especially to compare them with the
horse vans, both as regards economy and speed of
running. The new automobiles commenced the regu-
lar service about the first of November last, under the
direction of M. Duboys, who is the chief of the mail
transportation department. Since then the cars have
been running very successfully, and all are in accord
that they are a great improvement over the old sys-
tem. Some 15 miles an hour is adopted as the highest
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tion. When the car arrives with an exhausted battery,
the latter is at once replaced by a fresh one, without
any loss of time. The batteries last for half-a-day’s
run, and the cars come in for charging twice a day,
about noon and at night. The weight of the new cars
is given as follows: The automobile proper, including
the chassis, body, and mechanism, represents 2,220
pounds, while the accumulators weigh 1,320 pounds.
The load of mail matter is 1,430 pounds, and two
attendants 310 pounds, which makes somewhat over
214 tons in all.

Automobiles for the transportation of mail matter
are being experimented with by several of the leading
governments, and gasoline mail cars are now in use
in Berlin, Vienna, and in some of the rural districts

the vehicle has been in service,
and during which time it has
covered something like four thousand miles.

@

So successful has been the manufacture of military
rifles at the factory established in Quebec by Sir
Charles Ross, that it is now proposed that Canada
shall make her own cannon. The purpose in estab-
lishing the rifle factory in Quebec was to make the
Dominion independent of English manufacturers, who,
in the event of the interruption of communication,
might be unable to supply rifles for the Canadian troops
as rapidly as desired. The results have been entirely
satisfactory. Now that the Canadian artillery is to be
enlarged and re-armed with a more modern gun, it is
held by military experts that the new ordnance should
be made in the Dominion.
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THE GRAPHIC CHRONOMETER.

BY EMILE GUARINI.
As its name indicates, the graphic chronometer, a
recent invention of Dr. A. Jaquet, is employed for
the graphic registration of time. It consists, in prin-
ciple, of a watch having an anchor escapement of fine
workmanship, the oscillations of which are, through
the intermedium of a special ar-
rangement, communicated to a
registering lever. The time is reg-
istered by intervals of 0.2 of a
second; but, by simply pressing a
lever, it is possible to obtain the
registration in entire seconds.
The precise moment at which the
chronometer starts to register is
so sharply marked that it is pos-
sible even with a speed of 8 inches
per fifth of a second, easily to de-
termine the moment of starting
within about four one-thousandths
of a second.
The graphic chronometer car-
ries, in addition, two dials and
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ELECTRIC DEAD RECKONER USED ON “ VALHALLA” IN
THE OCEAN RACE.
BY THE ENGL1SH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.
Every navigator is fully cognizant of the importance
attached to “dead reckoning,’ when no other means
of locating his position can be {nllowed, and special in-
terest attaches to the automatic dead reckoner, here-
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compass card printed on the diagram, and read off the
“course.” The rate at which the ship has been travel-
ing at any moment can at once be read off the diagram,
and the latter when filed away constitutes an actual
record of the speed of the ship, and the course she was
on, at every moment of time during which the ‘“dead
reckoner” was in use. The instrument comprises two
essential parts, the transmitter,
fixed on the poop, and the record-
er, placed in the chart-room, the
two being connected by a small
electric cable about half an inch
in diameter.

As will be seen from the accom-
panying illustration, the transmit-
ter is carried on a pillar similar
to a ship’s compass. From the af-
ter end of the transmitter box
projects a shaft terminating in an
eye, to which the rotator is con-
nected by the usual log line. This
shaft carries a worm, which gears
into a worm-wheel driving one
half of a hunting switch, the other

two hands, one of which indicates

the seconds and the other the

minutes. Upon pressing a lever,

it is possible to instantly bring the two hands back to
Zero.

Owing to two terminals with which the apparatus is
provided, it can be placed in an electric circuit and
thus made to graphically register, for example, the
precise moment at which a race is started. It is
possible to stop or start the instrument instantane-
ously by means of a lever placed at the lower part of
the chronometer. For cases in which the arrange-
ment of a place would cause an electric signal to be
preferred as a register of the time, the instrument
has been provided with a contact that permits of af-
fecting also an indirect registration of the time.

A control screw in front serves also for regulating
the vibrations of the registering lever. The instru-
ment is constructed with a view to being used with
vertical registering drums. If, however, it is de-
sired to effect the registration upon a horizontal
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with described, which is being used on the yacht “Val-
halla” in the ocean race. For the purpose of facilitating
dead reckoning and to enable it to be carried out with
unerring exactitude with all possibility of errors elimin-
ated, this ingenious electric apparatus has been intro-
duced by Messrs. Siemens Brothers & Co., London.
With this instrument all chances of error are obviated,
and the “course and distance” made since the last
known “position left” can be taken out by inspeclion
at any moment.

The prominent feature of the appliance is that
it makes all corrections for variation, deviation, and
leeway. All that is necessary to determine the “course
and distance” made, is to scale the “distance” between
two points on the diagram with a properly divided
parallel ruler, and then slide the ruler over the faint

portion of the hunting switch be-

ing driven through suitable gear-

ing by a small three-phase syn-
chronous motor. The action of the mechanism is as
follows: As the portion of the hunting switch driven
by the rotator is revolved, it makes a series of con-
tacts with the portion of the hunting switch driven by
the motor. Directly the first contact is made, the
motor starts, and by revolving the other portion of the
hunting switch breaks this contact, and so comes to
rest. If, however, the rotator continues to revolve, the
motor will continue to run at a speed directly propor-
tional to the speed of the rotator.

The recorder is mounted on a frame about 40 inches
in length by 30 inches in width, on which frame are
carried two screw spindles at right angles to each
other, one of which is termed the north spindle and
the other the east spindle. The north spindle is car-
ried by a nut in which the east spindle works, and on

a nut worked by the north spindle is fixed a time
printing wheel. The north and east spindles are

drum, it suffices to lighten by means of a thumb-
screw a pressure spring, which, bearing against
the back part of the registering lever, serves to
counterbalance the weight of the latter in a hori-
zontal position.

As regards the accuracy of the registration of
the time, numerous experiments made with sev-
eral different instruments have demonstrated that
the amount of probable error varies between 0.0002
and 0.0006 of a second. The control of the abso-
lute variation is effected by observation, for several
hours, of the time indicated by the hands and a
comparison with a good chronometer. Such possi-
bility of the observer’s making the control of him-
self constitutes, along with its great accuracy,
one of the principal advantages of the apparatus,
which, inclusive of its case, weighs a little over
five pounds.

Its exceedingly compact form renders it par-
ticularly well adapted for clinical operations in
which the instruments often have to be carried

operatively connected with a ‘“pelorus.”

The mechanism controlling the pelorus is driv-
en by a motor synchronized with the motor on the
transmitter. By this arrangement, therefore, the
travel of the timewheel is directly proportional to
the distance traversed by the ship, quite indepen-
dently of the direction in which the timewheel
travels.

Consequently, as the direction of travel of the
timewheel is controlled by the position of the pel-
orus relatively to the index, the line traced by the
timewheel is, in length, directly proportional to
the speed of the ship, and its direction is that in-
dicated by the pelorus, namely, the course.

The timewheel is a circular brass wheel about
four inches in diameter, having on its periphery
numerals from I. to XII. representing hours, each
hour being divided into quarters. Normally, this
wheel is held away from the paper by a spring, but
every 15 minutes an electric current is transmitted
by a clock, which forms part of the apparatus, to

from one room to another, and in which an en-
deavor is made to avoid complicated installations.
—_—_— <
The Atchison, Topeka, and Santa Fé Railway
Company is
laying some

A View of the Recorder with Motor, Pelorus and Clock in

the Foreground ; the Time-Printing Wheel is Shown
Over the Paper.

an electro-magnet. This causes the wheel to press
against the paper and the time as shown by the
clock is recorded thereon. The wheel has a rat-
chet wheel fast with it, with 48 teeth, engaging a
pawl. As soon
therefore as

portions of its - e —
road with rails E
weighing 101
pounds a yard.
These rails
have a foot 6
inches broad,
and it is
thought this
may render the
interposition of
steel plates be- ||
tween rail and ||
sleeper entire- ||
ly unnecessary. ||
The fish plates |
used with these ||
rails are con- -
structed so as

to embrace the
foot closely. ||
The practice of |!
this line is to ||
place the nuts
that secure the

the magnet has
depressed the
wheel to print,
the spring
withdraws it,
and the pawl
turns the
wheel one for-
ty-eighth of a
revolution,
ready for the
next impres-
sion. T he
printing wheel
is inked by a
spool, against
which it bears
when at rest.
The course is
indicated by a
series of dots
printed by the
timewheel. At
every fourth
dot the hour is

bolts of the
fish-plates al- Plan View of the Recorder, Showing the Rectangularly Disposed Spindles, One The Transmitter Which is Operated by a Log-
ternately i n- of Which Carries a Time-Printing Wheel by Which a Record of the Ship’s Line and is Electrically Connected With the

side and out.
side the rail.

Course is Plotted on the Paper.
ELECTRIC DEAD RECKONER IN USE ON YACHT “VALHALLA.”

Recorder in the Chart-Room.

also printed.
By this means
it is possible to
obtain a more
accurate result
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than is attainable with a pen or pencil for tracing the
course. The “course and distance” are reckoned be-
tween the first and last dot, and therefore a continuous
line is unnecessary.

The clock attached to the instrument has an eight-
day m6vement, and at every 15 minutes sends an im-
pulse of electricity to the electro-magnet controlling
the timewheel. It has to be set to “ship’s time” at
noon every day.

In steamships, where it is the custom to calculate
the distance run from the revolutions of the pro-
peller, the transmitter can be driven from the pro-
peller shaft instead of by a rotator. A mark is made
on one of the disks driven by the motor on the re-
corder. By counting the revolutions of this disk in
a predetermined number of seconds (43 seconds in the
present case) the speed in miles per hour at which the
ship is moving can be ascertained at any moment.

The operation of the “dead reckoner” is quite sim-
ple. In the first place, the navigator throws the ro-
tator overboard and connects it to the transmitter,
fixes a sheet of paper in the frame holder, and slides it
into position for action. The clock is then set going,
and set “ship’s time.” The timewheel is also made
to agree with the clock. The nuts of the north and
east spindles are released and the timewheel placed
in the starting position. The transmitter is set in
motion by the turning of the key. This switches on
the current, and clutches the rotator to the hunting
switch.

To obtain the dead reckoning, it is first of all neces-
sary to note the ship’s head by compass. The pelorus
is then set to this course. To make any correction for
deviation, the pelorus is moved in the direction indi-
cated on the instrument according as to whether the
deviation is easterly or westerly.

For the purpose of taking out “course” and “distance
made,” the first dot (i. e. “position left”) on diagram
is connected to the last dot (i. e. “position in”) by a
line. The length of this line is measured on the
scale, and the result is ““the distance.” By carrying this
line by means of the parallel ruler to the compass card
on the diagram, the course is obtained. To plot this
result on the card from “position left” on chart, lay
off “course” (magnetic). Then one leg of dividers is
placed on the side scale of the chart at about “mid lat.”
and half the “distance” toward north is measured. Then
the other leg of the dividers is placed in the point thus
reached, and the first leg extended toward south to a
point equal to half the ‘“distance” from central point.
The dividers then show total “distance.” By placing
one point of dividers on ‘“position left” on chart, and
the other point on “course” line, the *“position in” is
gained. Similarly, ‘“difference of latitude” and ‘‘de-
parture” can be ascertained.

—
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HISTORY AND PRESENT STATUS OF THE PANAMA
CANAL.

In tracing the history of the construction of the
present Panama Canal we must go back to the year
1879, when an international congress met in Paris and
recommended the building of a sea-level canal from
Colon on the Atlantic to Panama on the Pacific. Al-
though many members of the congress considered that
a canal with locks was the most advisable type to build,
the influence of M. de Lesseps prevailed, and a sea-
level route was adopted. It was estimated that such
a canal could be completed in twelve years, at a cost,
including interest on capital, of $240,000,000. Work
was begun in 1881, and at the outset the funds of the
company were called upon heavily for the vast amount
of plant that had to be purchased and placed along
the line of the canal, and in providing the necessary
shelter and conveniences for fifteen thousand laborers.

Work was no sooner commenced than troubles began.
Climatic and topographical difficulties began to make
themselves felt. For 25 miles the route of the canal
followed the river Chagres, which in the rainy season
is subjected to enormous freshets, and inadequate pro-
vision had been made for controlling these floods.
As the excavation of the 8-mile cut through the divide
proceeded, it was found that the ground was of an un-
stable character, and disastrous slides occurred, filling
the cut as fast as it was excavated. Then the first
opening of the surface soil along the route induced
an appalling amount of sickness, and gradually the
conviction forced itself upon the company that the task
of building a sea-level canal was beyond their powers,
being for them, at least, both physically and financially
impossible. The company abandoned the scheme for
a sea-level canal, and adopted a less expensive plan,
which called for summit elevation and the provision
of locks. But the change was made too late, and in
1889, after $156,400,000 had been expended, a receiver
was appointed. The commission which was appointed
to examine the company’s affairs found that there had
been an enormous amount of mismanagement and mis-
appropriation of money; but they stated that the vast
amount of machinery on hand, the engineering data
procured, and the labor actually done on excavation
and embankment, were worth to any new company at
least $90,000,000. A further extension of time was re-
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ceived from Colombia, carrying the date of completion
to 1904, and a still later concession extended the date
to the year 1910.

In the autumn of 1894, a new company with a cash
capital of $13,000,000 was formed to complete the canal.
On coming into possession, they very wisely determined
to make a most thorough engineering examination of
the problem, and asked for the appointment of a tech-
nical commission composed of eminent engineers of
different nationalities, whose experience in engineering
work of this kind gave them special qualification for
passing upon the surveys and plans, which were being
made upon a most elaborate scale by the engineers of
the new company. This commission presented a unani-
mous report in December, 1898, which, considering
the standing.and experience of the members, was con-
sidered to be one of the most representative and au-
thoritative documents of the kind ever drawn up.

The international commission found that the work
on the canal with locks, as outlined below, was at that
time two-fifths completed, and that it would cost $87,-
000,000, or with twenty per cent for contingencies
$102,400,000, to complete the work, the time re-
quired being estimated at from eight to ten years.
The route of the canal, as approved in the amended
plans of the commission, is about the same as that
which will be followed by the canal, under whatever
plans it may finally be completed. Its total length is
49 miles. The plan recommended by the commission
has a summit level of 68 feet. A canal with two other
summit levels, one at 9634 feet, and the other of 3234
feet, was considered, but the 68-foot level was chosen.
In these plans the Chagres River was controlled by
coenstructing two large dams, one at Alhajuela in the
upper Chagres, about 9 1-3 miles above the canal, and
the other at Bohio, at the end of the sea-level length of
the canal at the Atlantic side. The Alhajuela dam was
to serve as a source of power and of water supply for
the summit level, and the Bohio dam, 1,286 feet in
length, was intended to create an artificial lake to ex-
tend 13%% miles from Bohio to Obispo, with the chan-
nel of the canal dredged in the bed of the lake. The
Bohio dam was intended to serve the double purpose of
containing and controlling the flood waters of the
Chagres, and reducing the amount of excavation neces-
sary for the canal.

The route of the canal as thus located, and probably
to be ultimately followed, is as follows: Commencing
at Colon on the Atlantic, the first section, 15 miles in
length, is tidal up to the site for the proposed locks
al Bohio, by which vessels would be admitted to the
lake formed by the Bohio dam. Of this tide-level
stretch of the canal, the first 12 miles are navigable,
the depth varying from 16 to 29.5 feet. It has been
excavated to the original width, and a portion of it
has been dredged to the depth of 29.5 feet originally
determined upon. After passing the locks, the canal
channel, according to the commission’s plan, would
have extended for 13% miles along the bed of the lake
to Obispo. Here another lift would have carried ves-
sels to the summit level, 5 miles in length, with an ele-
vation of 68 feet above mean sea level. Descent to the
Pacific was to have been made by locks at Paraiso,
Pedro Miguel, and at Miraflores, where vessels would
reach tide level on the Pacific.

In the few years following the publication of the re-
port of the international commission, the question of
the advisability of the United States building an isth-
mian canal connecting the two oceans was fully rea-
lized, and public interest was greatly stimulated when
it was understood that the French people were serious-
ly considering the completion of the Panama canal.
At that time it was popularly supposed that if the
United States government undertook the construction
of a canal, it would build it on the Nicaragua route,
and there was a disposition to push the matter through
as a government enterprise with all the speed that
the nation’s resources could guarantee. At the same
time, the reports as to the feasibility of the Niearagua
canal which were made about this time by the govern-
ment engineers, were distinctly unfavorable, and the
coenfidence of the public in the possibility of building
the Nicaragua canal for the sum of money estimated,
and within the time specified, began to be rudely
shaken. At the same time, the new Panama Canal
Company, realizing that the construction of another
canal at Nicaragua would seriously imperil the finan-
cial success of their own canal, strongly urged the
American people to consider the superior advantages
of the Panama to the Nicaragua route. From the very
first the SCIENTIFIC AMERICAN took a decided stand in
favor of Panama; for a careful consideration of the
two schemes satisfied this journal that, judged both
from the standpoint of feasibility and cost of construc-
tion, and convenience and safety of operation, the
Panama route was greatly superior.

The mere statement of the comparative elements of
importance in the two canals shows at once the su-
perior advantages of the Panama route for an isthmian
canal. The total length of the Panama canal is less
than 50 miles, whereas the length of Nicaragua canal
is 186 miles. In the Niearagua eanal there would
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have been 50 miles of curvature, with a total of 2,339
degrees; whereas at Panama the total length of curva-
ture is only 23 miles, and the total number of degrees
771; while as for the time occupied in transit, a 400-
foot ship ‘would take 1114 hours to pass through the
Panama canal, as against 33 hours to pass from ocean
to ocean by way of Nicaragua.

The Isthmian Canal Commission appointed by the
President to investigate the whole question, after a
careful investigation of both routes by its own parties
ol engineers and a careful study of the records and
plans of the two companies, strongly recommended the
Panama route. They estimated that the work already
done at Panama, the Panama Railroad, the maps,
drawings, etc., and the working plant, were worth
to the United States not more than $40,000,000. With-
out going at any length into the history of the legis-
lation in Congress, and the negotiations with the Pana-
ma Canal Company, and with the Colombian govern-
ment, it is sufficient to say that the canal was pur-
chased for the sum named, and the Colombian govern-
ment received $10,000,000 for the purchase of a strip
of land extending five miles on each side of the route
of the canal from ocean to ocean. A commission was
appointed to take hold of the project, undertake the
government of the canal zone, make a start in the pre-
liminary work of sanitation, and prosecute a thorough
engineering survey, upon which it would be possible
to determine the final plans for the completion of the
great work.

It was soon discovered that the composition of the
commission was somewhat cumbersome, and not calcu-
lated to give the best results in a work of this magni-
tude, and accordingly President Roosevelt abolished
the commission and formed a new one which, it is be-
lieved, will prove to be thoroughly adequate to the
carrying through of this stupendous undertaking. The
new chairman of the commission, Mr. Theodore P.
Shonts, who succeeded Rear Admiral Walker, is head
also of the First Department, which is concerned with
the fiscal affairs of the commission and the purchase
and delivery of all material and supplies. The head
of the Second Department, Charles E. Magoon, is gov-
ernor of the canal zone, and in addition to the adminis-
tration and enforcement of law, will have in charge
the important work of sanitation. He is to reside on
the isthmus, and devote his entire time to the service.
The head of the Third Department is the chief engineer,
John F. Wallace, who is to reside on the isthmus, have
charge of the actual work of construction and of the
practical operation of the railroad, with the special
view of its utilization in the construction of the canal.
The other members of the commission are Rear Ad-
miral Endicott, U. S. N., Brig.-Gen. Hains, U. S. A,
Col. Ernst, Corps of Engineers, U. S. A., and Benjamin
M. Harrod. The chairman receives a salary of $30,000
a year, the chief engineer $25,000 a year, the governor
$17,500 a year, and the other commissioners $7,500 a
year each. William H. Burr and William Barclay
Parsons are attached to the present organization as
consulting engineers, and one leading civil engineer
from England, France, and Germany will also act in an
advisory capacity. .

The results of the elaborate surveys, and the limited
amount of construction that has been carried on under
the present and preceding commission, have placed the
chief engineer in a position to outline in a preliminary
report the probablre best type and size of canal to
build at the isthmus. He estimates that a canal 150
feet in width at the bottom, and providing a minimum
depth of water of 35 feet, could be built with a 60-foot
summit level, with locks, for $178,000,000, and that
it could be completed in from seven to eight years.
A canal with a 30-foot level would cost $194,000,000,.
and could be built in from eight to ten years; while a
sea-level canal would cost $230,000,000, and could prob-
ably be completed, or at least open for use, in ten years,
and certainly in twelve years’ time. These estimates
are based upon the time and expense of cutting through
the mountain divide; and the chief engineer is satisfied,
from the experience that has already been had in
excavating the Culebra cut, that it would be possible to
take out material at 50 cents per cubic yard. He
states that a mere perfunctory management of the work
might increase this cost to 60 cents or more, whereas
with efficient management and the use of the best ma-
chinery, the cost might be reduced to 40 cents per
yard.

The further investigation that has been made of the
site of the proposed Bohio dam, shows that there is a
deep gorge or depression in the natural rock at this
point, which would render it necessary to carry the
core wall of the dam down to a depth of at least 150
feet below sea level. Mr. Wallace, therefore, prefers
in any case, whether a sea-level canal or one with locks
be built, to place the dam for the control of the river
Chagres flood water at Gamboa, where a satisfactory
foundation can be had and suitable locations are af-
forded for tunnel spillways. The surplus waters
would be led from this dam either to the Pacific or to
the Atlantic by means of tunnels through the divide
or intervening hills. It is pointed out that the com-
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struction of a dam at Gamboa has this advantage over
the dam at Bohio, that whereas the destruction of the
Bohio dam either by floods or by the act of man in
time of war, would close the canal absolutely to traffic,
the destruction of the Gamboa dam would cause only
temporary interruption.
— Y -t
An Aerial Torpedo.

A test was recently made at Rockaway Point, Long
Island, of a noval projectile invented by Mr. Joseph J.
McIntyre, of Brooklyn, N. Y. As the title implies, the
new projectile is of the explosive type, similar to a
torpedo, but arranged to be driven through air instead
of water. The torpedo, which resembles a huge
rocket, carries a load of steel shrapnel and a high ex-
plosive which may be detonated by a time fuse or a
percussion cap. scattering the shrapnel over a wide
area. A brass cylinder contains at the lower end the
lifting charge by which the projectile is fired into the
air. At the upper end is the shrapnel and the high
explosive. Several hundred steel shrapnel bullets are
used. They are cast in strips and arranged about the
inside of the casing, while in the center are three sticks
of dynamite. The bullets and dynamite are all in-
cased in plaster of Paris. A percussion cap at the
upper end of the cylinder explodes the charge when
the projectile strikes an object. The time fuse passes
up through the center of the cylinder between the
sticks of dynamite. The projectile is arranged to be
fired like a rocket from a tripod which  may be raised
or lowered to different angles, and thus regulate the
distance the torpedo will cover. This may also be
governed by varying the quantity of lifting charge in
the cylinder. In the Rockaway Point test a small
charge was used, so that the action of the projectile
could more easily be followed. The rockets in this
case covered only a quarter of a mile, while with full
charges they would have covered a mile or more. The
tests were very successful, the rockets exploding when
striking the ground, tearing large holes.in the sand
and scattering bullets over a large area. Several
rockets were also fired out to sea, and exploded on
striking the water. The third test, that of exploding a
rocket in mid-air with a time fuse, was also successful.
Mr. McIntyre has equipped his invention with a safety
device which prevents premature explosion. This per-
mits large quantities of the rockets to be transported
in perfect safety.

World’s Power Boat Record.
The official world’s record for a power boat has

been established by the “Napier II.,” of Great Britain.
This boat competed in several contests last year, but
her performances were not considered satisfactory,
although every indication of speed was manifested.
It was therefore handed.over again to the builders,
Messrs. Yarrow & Co., of Poplar-on-Thames, and
drastic alterations have been effected in the design of
the hull, which is practically a new structure. Offi-
cially timed on the builder’s recent trials the world’s
record for a knot was attained. Three runs were
made over the measured mile, the first against the
tide occupying 2 minutes 25 seconds, which is equal
to 24.827 knots or 28.57 miles per hour; the second,
with the tide, took 2 minutes 14 seconds, a speed of
26.86 knots or 30.93 miles per hour; the third, also
with the tide, was timed to be 2 minutes 12 3-5 seconds,
a speed of 27.149 knots or 31.26 miles per hour. The
conditions were not propitious for fast speed, as the
boat had to contend against half a gale of wind. The
mean pace of the first and last runs, with and against
the tide, is 25.988 knots or 29.925 miles an hour. For
a 40-foot boat this is a meritorious performance. .The
previous best speed was attained by “Trefle-4-Quatre”
at Juvisy, when 22.7 knots were recorded. ‘“Napier
I11.” is reconstructed upon original lines. It is per-
fectly flat-bottomed, with the sides of the bows per-
fectly perpendicular. The boat is propelled by two
four-cylinder engines each developing 60 horse-power
driving twin screws. At full speed the craft rides
with about 6 feet of her bows out of the water, but
makes very little wash.

Gl

The Current Supplement,

The current SurrLeMENT, No. 1535, is opened with an
excellent article on the car-ferry steamer “Detroit” of
the Michigan Central Railroad. Rear-Admiral George
W. Melville contributes a splendid review of the epochs
in marine engineering. A technological article of in-
terest is that on the manufacture of bronze colors.
The artificial production of rubies is described and
likewise illustrated. Steel-hardening metals have be-
come of such importance, that Joseph Hyde Pratt’s dis-
cussion of the subject will be followed with interest.
Invent%rs will find of value an article on distance con-
trol by electric waves. Producer-Gas Power Plants is
a subject which is fully discussed by A. Frederick Col-
lins. Prof. Blondlot’s puzzling discovery of the N-rays
is made the subject of exhaustive inquiry by C. G.
Abbot. The usual electrical notes, engineering notes,
and trade notes and recipes are to be found in their
accustomed places.
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Automobile Notes.

In view of the recent lowering of the 1,000-mile non-
stop track record 4 hours, 3 minutes, and 36 seccnds
by Charles Wridgeway on a Peerless car, further at-
tempts at cutting the new time of 25 houry, 50 min-
utes, and 1 second will doubtless soon be made, and
automobile enthusiasts will probably have a chance
to witness several more such tests during the summer.
Wridgeway covered 934 miles in 24 hours, or 123 miles
more than the Packard machine, driven by Schmidt,
made in the same time last summer. His average speed
was about 39% miles an hour. The car was run at an
even rate following the indications of a speedometer.
The only mishap was the breaking off of the exhaust
pipe at the end of the twenty-second hour. The right-
hand front wheel was changed four times because of the
constant great strain upon it and its tire. The motor,
however, did not stop during these or any of the other
stops for supplies.

An overland long-distance endurance test of two
Cldsmobile runabouts is now under way. The two ma-
chines started from New York on May 8 and are ex-
pected to arrive in Portland, Ore., on or before June
21, or within 42 days. The driver of the first machine
to arrive is to receive a $1,000 prize. The runabouts
will be the first machines to have crossed the continent
from east to west. The drivers expect to attend the
Good Roads Convention at the Lewis and Clark Expo-
sition, to the president of which they are carrying
messages. The machines reached Des Moines, Iowa, on
May 20, after having encountered muddy and flooded
roads in Illinois and Indiana and being pulled through
Skunk River marshes with a block and tackle, during
which passage they were completely submerged. They
started from Omaha, Neb., on the 25th after spending
one and one-half days there getting extra gasoline
tanks fitted and preparing for the rest of the journey,
during which they will cross Nebraska, Wyoming, -and
Oregon.

The opening of the track racing season in the vicin-
ity of New York occurred on May 6 at Brighton Beach.
The chief excitement of the day was furnished by the
remodeled Ross steamer, which performed so success-
fully at Ormond last winter. Driven by Joe Nelson,
this machine, which has been christened the “Lightning
Bug,” ran through the fence and was damaged con-
siderably, though Nelson fortunately escaped injury.
Besides a 5-mile exhibition performance by Walter
Christie on his front-drive racer, there were no other
specially interesting performances. The first meet at
Morris Park—the new automobile race track—resulted
in the cutting of one-fifth of a second off Barney Old-
field’s old track record of a mile in 53 seconds. The
new time was made by William Wallace’s 90-horse-
power Fiat. The new White steam racer did a mile
in 53 seconds, and took second place in a 3-mile free-
for-all race, which was won by Chevrolet on the Fiat
in 2:514-5. The track was not in very good condi-
tion, it being too soft and not sufficiently banked at the
sharp turn.

The first hill-climbing contest to be held this season
took place at Springfield, Mass., recently, where a new
Grout steam racer covered the 2,175 feet up a 9 to 12
per cent grade in 34 seconds. This new racer is fitted
with two boilers and a 50-horsé-power steam engine.
The next best time for the hill was made by a 60-
horse-power Napier car, which took 1 3-5 seconds longer
to make the ascent. A Ford, a Reo, a Stevens-Duryea,
and a large Columbia won first place in their respect-
ive classes, their times being in order, 57 3-5, 54 4-5,
47 2-5, and 411-5 seconds. A double opposed-cylinder
Buick car made the climb with four passengers aboard
in 50 1-5 seconds.

An automobile street cleaner is being placed on the
market by an English firm of motor manufacturers.
The vehicle is not only propelled by a gasoline motor,
but is provided with four separate attachments, each
of which is operated by the motor, and is designed for
a special function. These comprise a rake to loosen
caked mud upon the surface of the road, squeegees for
use in wet weather, a revolving brush to clean up
surface rubbish or dust, and a set of overlapping scrap-
ers to complete the cleansing work. The revolving
brush is so arranged that the dust and rubbish which
it removes is deposited in a special receptacle, and
no dust is raised in the air. This is a conspicuous ad-
vantage over the existing machine of this _type, which
can only be used at night time, when pedestrian traffic
is practically nil, owing to the excessive contamina-
tion of the air by dust particles. The motor vehicle
costs about $4,000, but working at an average speed of
eight miles an hour, and being so varied in its opera-
tions, can carry out the work of some fifty men. These
machines are to be introduced in English thorough-
fares during the coming summer.

et~ e m
In making an electric furnace, according to Engineer-
ing Record, with limestone blocks, it is necessary to
dry them in a stove or otherwise for 10 to 24 hours,
as the least moisture will cause a block to crack when
subjected to the heat of the arc.
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@ orrespondence,

Why the Stone Ball Moves.
To the Editor of the ScIENTIFIC AMERICAN:

Concerning the spontaneously moving stone ball
at Marion, Ohio, noticed in the SCIENTIFI¢C AMERICAN
for April 15, assuming its description to be free from
error, permit me to suggest that such a movement
must be due to some artificial cause or to the axial
rotation of the earth.

If to the latter, its direction should be somewhat
to the east of south, its southerly motion being due
to centrifugal action, while its easterly deflection
should be the result of a “throw,” due to the velocity
of terrestrial rotation in that latitude, which should
vary but little from 800 miles per hour; the actual
direction of the rotation of the ball being the result-
ant of these, modified by friction.

Akron, N. Y., May 19, 1905. JuLius PETERSON,

The Stone Ball Again.
To the Editor of the SCIENTIFIC AMERICAN:

We were very much interested in the moving ball
described in your issue of April 15, and think there is
another probable cause not given, at least we have not
noticed it referred to, viz., the capillary attraction
hypothesis; and assume that the ball does not fit the
socket perfectly, leaving a space to be filled with water,
frequently by rain and dew distilled at night, which
would be drawn up by the force of capillary attrac-
tion between the cup and ball, and this film of water
would be evaporated by the sun’s rays on the south
side first, and the ball drop to that side, causing the
ball to move from north to south, just as we find tak-
ing place in the instance referred to.

Oshawa, Ont., May 23, 1905. J. W. PRrovAN.

e ettt D e

An Automobile for Market Gardeners.
To the Editor of the SCIENTIFIC AMERICAN :

The market gardeners and farmers of the country,
and particularly the market gardeners, need an auto-
mcbile for working the soil. To one who reads the
papers devoted to agriculture regularly this will seem
to be at first glance a ridiculous statement, because the
farm papers, almost without exception, denounce the
automobile. Nevertheless, the machine for working the
soil is needed, and a sale can be made of the right
kind of a machine in spite of prejud{ce. Let me spe-
cify some of the features that such a machine should
have.

That it should be simple in construction is, of
course, the first of all the requisites. It should then
be small, so as to require but little space at the end
of a furrow. It should be easily steered, and turn
within its own length. The width of tread should be
variable. The rims of the wheels should connect
with the hubs by means of sheet-metal plates instead
of spokes. The width of tire should be about five
inches. The whole machine should weigh as little as
possible eonsistent with strength. It should be geared
to run at two speeds, if not three. The motor should
be designed so that it could be disconnected fi'om the
wheels of the machine, and used for the numerous
purposes for which motors are wanted on the farm,
such as thrashing and pumping. The machine must
be arranged to drag all kinds of.farm implements, and
to haul the crop to market. If it were able to do serv-
ice as a carriage as well, so much the better.

In proof* that such a machine can be sold in spite
of prejudice, consider this one fact: Gardeners now
plant many vegetables in rows three feet apart, that
might better be planted a foot apart. The wide spaces
are required because a horse must be used to cultivate
the vegetables. I have heard of spaces two feet wide
hetween rows being cultivated by a horse, but I never
saw it done. A well-built machine could travel he-
tween rows a foot apart, or at worst fifteen inches
apart, and that is to say that an automobile cultivator
would - just about double the truck crop that can be
raiced on an acre of ground.

When the late W. W. Huntley, of Silver Creek, N. Y.,
began making bran dusters to take flour out of bran,
the millers laughed at him. They said to take out
the flour would spoil the sale of the bran. But Hunt-
ley persuaded one, here and there, to try the machine,
and he agreed to take the flour thus saved duarinz a
stated period as pay for the machine. That always
sold the machine. In like manner place a well-de-
¢igned automobile in the hands of a reputable truck-
grower, and the machine will sell itself. Where is the
manufacturer who will first occupy this field?

Northwood, N. Y., May 22, 1905. JoHN R. SPEARS.

The Crater of Kilauea.

A correspondent located at Hilo, Hawaii, informs
us -of two heavy earthquakes occurring there early
in May, and of the great activity of Kilauea crater.
Two fountains of lava were playing in the bottom of
the crater pit, causing a large flow of lava; making
an interesting sight for tourists.
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THE GRUBB GUN-SIGHT.

A collimating telescopic gun-sight has been invented
by Sir Howard Grubb, which departs so radically from
the usual type of sight, that a brief description of its
salient features may not be without interest.

As shown in Fig. 6 of the accompanying illustrations,
the sight consists of a short metallic tube, the rear end
of which is closed by a window of parallel plate glass,
the lower portion of which is silvered on the inside,
while the upper portion is left perfectly transparent.
The front end of the tube is closed by a curvgd glass,
the concave surface of which is coated with a chem-
ically-deposited film, which is both semi-transparent
and highly reflective. The curved glass, therefore, acts
as a transmitter and a reflector. of light. The tube is
formed at the top into a hood containing a glass dia-
phragm covered with an opaque coating, on which is
cut a cross.
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no necessity for a back sight, which is a very important
advantage in itself if the weapon is to be handled in a
strained position.

That the virtual or ghost image of the cross is really
formed at or near the plane of the object aimed at,
is proved by the small photograph in the lower right-
hand corner of Fig. 1. The photograph was obtained
by placing the camera a few feet behind the sight,
focusing on the framework of the sight, and exposing
the plate. As shown in the picture, the sight body
itself is quite indistinct, but the distant views of the
dome and the cross are both quite clear, proving that
this ghost image of the cross is practically in the plane
of the distant dome. In looking through the sight, the
object aimed at is seen as distinctly as with any open
sight, except for the very slight loss of light occasioned
by the semi-transparent film.

Much of the difficulty experienced by novices depends
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respect it has an advantage over the ordinary telescopic
sight, in which accuracy and constancy of adjustment
are most essential.

In the accompanying illustrations, Figs. 1 and 2
show the Grubb sight adapted for use with a six-
pounder naval mounting. The bracket for the sight is
constructed so as to fit on the mounting after the re-
moval of the ordinary tangent sight. The appliance is
mounted on the top of a radial rack securely held by
and capable of sliding in a socket formed in the sight
bracket. A wormn wheel and pinion gear serve to ele-
vate the sight rack. Deflection of the sight is arranged
for, and consists in training the sight around a center
by milled head and screw in the usual manner.

Fig. 3 shows the instrument applied to a bar sight
for a twelve-pounder rapid-fire mounting. In this case
the sight is carried ahove the ordinary back sight, and
may be easily and quickly removed, held as it is by a

Photo. taken through a sight.

Fig. 1.—The Sight on a Six-Pounder Mounting.

Fig. 2.—The Grubb Sight Applied to a Six-Pounder.

Fig. 3 —The Sight Applied to a Twelve-Pounder Rapid-Fire Mounting.

Cross mMarRK®D ON THIS. G._Aas\
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Fig. 4.- The Grubb Sight Applied to a British Service Weapon.
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Fig. 5.—Grubb Sight on a Six-Inch Rapid-Fire Gun.
A NEW GUN-SIGHT WHICH DOES AWAY WITH THE ORDINARY FORESIGHT.

The manner in which this optical system works is
well shown in Fig. 6. The rays emanating from the
target are transmitted both through the front and back
windows without refraction, and enter the eye exactly
as if there were no sight at all. On the other hand,
the rays which enter the eye to form the image of the
cross diverge, and are reflected from the silvered por-
tion of the back window onto the concave surface of
the front window which, being coated with a reflective
film, diverts the rays in question through the trans-
parent upper part of the back window, and thus to the
cbserver’s eye. Because of the peculiar curvature of
the front window, the rays of the cross are parallelized
after reflection, so that they enter the eye as if they
had emanated from a large cross on the distant object
itself. The cross is, therefore, optically superimposed
on the target.

Since the observer’s eye is absolutely fixed, there is

upon the impossibility of seeing the ordinary foresight,
of the rifle simultaneously with the target. In the
case of the instrument we have just described, the fore-
sight can be completely discarded.

Although this sight is not a telescopic sight in the
true sense of the word, it can be made to magnify, if
desired, and that without some of the disadvantages
of ordinary magnification. Just as it is possible to
focus both object and cross on a photographic plate, so
also is it possible to focus both in a fdcld glass and a
telescope. The larger patterns of the sight (ur=d for
field and naval guns and guns of position) are ali “up-
plied with attachments for mounoculars and binoculavs.
The telescope, however, in this case is used simply as =
means of magnification of both object and cross, an’
any error of adjustment or lcoseness in the lenses in
no way affects the accuracy of the sighting, because it
affects both the object and the cross equally. In this

PLave GLass S1LVERED ON INSIDE
SURFACE AS Far A8 Reo Line

Fig. 6.—Optical Principle of the Grubb Sight.

bayonet joint arrangement and a small spring catch.

Fig. 4 shows the sight fitted to a British 0.303 service
rifle. The sight does not interfere at all with the ordi-
nary sights, because it is mounted to slide on the face
of an arc on the left-hand side of the rifle. The ton
of this arch is notched, and the notches are cut to cor-
respond with given ranges engraved on the arc. A
spring catch holds the sight at any of the notches,
adjustment of range being effected by sliding the sight
along the arc.

In Fig. 5 the Grubb sight is shown fitted in conjunc-
tion with a bar sight of a six-inch rapid-fire mounting,
the Grubb sight being carried on an extension of the
ordinary sight bar, so that it is to the rear and slightly
above the ordinary back sight.

—— - - —

It is calculated that the mass of the solar corona ‘s

1ot necessarily greater than 25,000,000 tons.




JUNE 3, 1005, Scientific American 445

Rock Excavation in the Culebra Cut.

Photos copyrignt, 1904, by Underwoou & Underwood.
By Launch up the Excavated Portion of the Canal. Part of the Old Company’s Plant.
HISTORY AND PRESENT STATUS OF THE PANAMA CAN:AL.—[See page 442.]
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THE ALGIERS-TOULON MOTOR-BOAT RACE.

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

The Algiers-Toulon race was organized in the first
place by the Matin, one of the leading Paris journals.
Then followed the cup offered by M. Charley, the Paris
representative . of the Mercedes automobile company.
The French Minister of the Marine offered a prize, and
also lent his aid to the event, and allotted a torpedo
destroyer to accompany each of the racers. This en-
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the lot. It weighed 15 tons, and had a draft of 4 feet.
T'wo Beaudoin motors of 100 horse-power each drove
twin screws. This boat had nine men on board. De-
spite the fact,that she carried 700 ;zallons of gasoline,
lack of fuel was one of the causes for her final aband-
onment.

The start took,place frora the port of Algiers at 6
o’clock.in the morning, led off by:the “Quand-Meme.”
Then, at intervals of a few minutes, came the “Mer-
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ried off the honors of the first part of the course. It
came into port accompanied by the destroyer ‘“Arc,”
and after the latter had anchored, the “Fiat” made a
brilliant run across the port at full speed, amid wild
cheering from the assembled crowd. It had made the
long trip of over 200 miles without the slightest accl-
dent, and had kept up a very regular speed. Prepara-
tions were then made for leaving Mahon, and continu-
ing the second part of the race to Toulon. But on ac-

The 30-Foot Long, 5l4-Foot Beam, 25-36 H.-P. “ Fiat.”

This boat weighs only 500 1bs.

Although the smallest in the race, it made the best

time, going half way across the Mediterranean Sea (225 miles) in 12 hours

at an average speed of 16 knots (18.54 miles) an hour.

couraged the constructors to build a type of especially
heavy racing boat, adapted to run in the open sea.
The racers varied from 30 to 80 feet in length, and the
motors ranged from 35 to 200 horse-power. The small-
est boat was the Italian racer “Fiat,” which measured
30 feet in length, while the largest, the ‘“Quand-Meme,”
owned by the Duc Decazes, was 73.46 feet long, 9.84-
foot beam and 1.05-foot draft, and fitted with two
motors of 100 horse-power and driving twin screws.
The “Camille,” a Paris-built racer of 60 horse-
power and 43 feet length, was piloted by Madame
du Gast, the well-known sportswoman. The ‘“Her-
acles II.” was built of mahogany. It had a double
hull, with tarred paper
between the layers. The
machinery was well
protected by a liberal
deck. The boat was 35

cedes C. P.” the “Mercedes-Mercedes,” the
the “Camille,” the “Malgré Tout,” and the ‘“Her-
acles II.” The time was taken upon one of
the large torpedo destroyers, which lay at the
mouth of the port, as the boats passed by at full
speed. The line of boats was preceded by ‘“La Hire”
and followed by the ‘“Mousqueton,” while the bat-
tleships “Kleber” and ‘“Desaix” accompanied the fleet
on the passage. A few of the motor boats, such
as the “Heracles II.” and the ‘“Malgré Tout,” hoisted
their sails at the start, while the rest ran with the
motor alone. They soon disappeared in the distance.
Six of the boats succeeded in arriving at Mahon

“Fiat,”

.o’clock the breeze stiffened, but the

‘Madame du Gast Piloting the 43-Foot, 60 H.-P. “ Camille.”

The * Camille  reached Port Mahon second in 16 hours, or at an average speed of. 12 1-5 knots (14 miles) an hour.

count of the bad weather and the heavy sea which
prevailed, they were obliged to remain in the port for
several days, and could not start again before May 13.

The boats started at 4 A. M. in good order, but after-
ward the sea became rougher. The “Fiat” had to be
taken on board “La Hire” when 45 miles out from
Mahon, as it passed through the smaller waves and
shipped water. Then some of the other boats were
taken in tow, owing to different accidents. These were
the “Mercedes C. P.,” the “Heracles II.,” the “Malgré
Tout,” and, later on, the “Mercedes-Mercedes.” At 10
“Camille” was
making good headway, as was also the “Quand-Meme.”
At 5 P. M. the “Ca-
mille” had to be taken
in tow. The weather
had been comparatively

feet long, had a 60- 0 0 7000 o —
horse-power motor, and fF——7m—x| = N k7= [ [ [
carried a crew of seven. % E[_:—_f_%_]é[] D’D .

The hulls of the two

: PR good at the start, but
== —7 toward 10 A. M. the
barometer fell very

fast, and toward eve-
= ning a violent storm

Mercedes boats, besides

those of the ‘“Camille”

and “Heracles II1.,” were

built by the Pitre Com-

came on, which was
one of the worst ever
seen in that region,
Under these conditions

pany in Paris. The
“Mercedes C. P.” had a

most of ‘the boats were

45-foot steel hull and

a  90-horse-power Mer-

cedes motor. She car-

ried a crew of six.

The “Mercedes-Mercedes” was 60 feet long, and had
two 90-horse-power’ Mercedes motors placed in line,
one behind the other, and driving a single pro-
peller. This boat was provided with a mast and
smokestack and carried a crew of five. The ‘“Mal-
gré Tout” was 65 feet long, 11 feet beam, and had
a 6-foot draft. Its weight was 141, tons, 5 tons of
which was due to a heavy cast-iron keel. It was rigged
as a yawl, and carried 170 square yards of canvas.
Both the 120-horse-power motor and the boat itself
were built by M. Roche. The crew consisted of six
men. The “Quand-Meme,” as can be seen from the il-
lustration, was the largest and handsomest boat of

Longitudinal Section and Plan of the “ Quand-Meme.”

in good order. First came the “Fiat” at 6:15
P. M., it having made the 195 nautical miles
(224.79 statute miles) from Algiers to Mahon in
a little over 12 hours, with an average speed of 16
knots (18.54 statute miles) an hour. Then followed
the “Camille” at 10 o’clock, taking 16 hours for the
trip. Not long after came the ‘“Mercedes C. P.” at
10:43 (17 hours), then the ‘“Mercedes-Mercedes” at
12:30 (18% hours), and the “Quand-Meme” at 1:45
A. M. (20 hours). The “Malgré Tout” came into port
towed by the “Carabine,” while the “Heracles II.” did
not arrive until late in the morning, at 11 o’clock.
Thus the valiant little Italian boat, the “Fiat,” car-

first taken in tow, and
afterward abandoned,
as they could not be
hoisted into the de-
stroyers in such a
heavy sea. The “Mercedes C. P.” which had been
running admirably,: was later towed by the ‘“Halle-
barde,” but the boat was swamped in the heavy
sea, and the towline had to be cut. The “Camiile,”
also under tow, broke away and was left at the
mercy of the waves. It was only with great diffi-
culty that the battleship “Kleber” :was able to save
Madame du Gast and the crew. The “Malgré Tout,”
“Heracles II.,” and “Mercedes-Mercedes” met with a
similar fate, while the “Quand-Meme” was kept afloat
until 5 P. M. on the 14th, when*her crew were obliged
to abandon her and be taken aboard the ‘“Arbalete.”
Thus all the boats were lost with the exception of the

The 45-Foot, 90 H.-P. ¢“ Mercedes C. P.”

This boat arrived third in 17 hours, thus making an average speed of 1134 knots (18%4 miles) an hour,

The 75-Foot, 200 H.-P. “ Quand-Meme ” of the Duc¢ Decazes.

Although she did not make as fast time as the other boats in the first halt of the race, the ** Quand-Meme™

proved to be the most seaworthy in the second half, as her crew stayed on her 36 hours,
while the other boats were abandoned a whole day before.

THE PRINCIPAL COMPETITORS IN THE DISASTROUS ALGIERS-TOULON MOTOR-BOAT RACE.
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“Fiat.” Had it not been for the exceptionally heavy
tempest, there is mo doubt that they would have
reaehed Toulon,
_— ——r-—————————
DO ANIMALS REASON ?
BY NELSON R. BRIGGS.

There is much diversity of opinion on the question
“Do animals reason?” even among scientists. But so
long as scientists and doctors disagree, it is an open
auestion as to how much more learned they are upon
many subjects than the common, every-day man with
equally as good reasoning powers, and neither with
facts to prove his assertions other than reasoning
powers.

I take great pleasure, however, in presenting to
the readers of the ScieENTIFIC AMERICAN, that they may
judge for themselves, an illustration to this article
of a photograph of a cat opening a door, and thus
gaining an entrance to the house. I took this photo-
graph on March 17 last, about three P. M., after first
watching the cat open the door two or three times,
that I might the better judge of the best location for
my camera, and, as I had no shutter to my lens, I was
obliged to make the exposure by uncapping.and cap-
ping the lens.

The photograph speaks for itself. The cat is:of the
yvellow type, of good size, and belongs to Lanson Wis-
wall, a farmer living about three miles from Ballston
Spa, N. Y. - Mr. Wiswall says the cat was not taught to
do this trick,.if such it may be called; and how it
came to understand or reason out that, even though
the door was fastened with the old-fashioned thumb-
latch, it could gain admittance to the house at will,
by simply jumping up and grasping hold of the handle
of the latch with one paw, and striking the thumb-
piece with the other until the door swung open, is as
much a mystery to him as it is to strangers who have
witnessed the act. )

Now, does this act not show reasoning powers on
the part of the cat, when, finding that it could not push
the door open with its nose or paw, it looks about and
discovers that there is a latch, by climbing up to and
striking which with its paw, it can open the door?

My experience and study of animais of the higher
order of intelligence has induced me to maintain that
most, if not all, animals-do possess reasoning powers,
and the above act simply adds to and strengthens my
belief.

I am not disposed to agree with Mr. Burroughs,
who says: “Such traits in animals are
simply physical.”

But there is, however, considerable phil-
osophy in Mr. Deacon’s statements. He
says: “Whenever we find an animal able
to learn by its own individual experience,
we have the same right to predicate mind as
existing in such an animal, that we have to
predicate it as existing in any human be-
ing other than ourselves. Huxley observes
that ‘a race of dumb men deprived of all
communication with those who could speak,
would be little indeed removed from the
beast.” ”

Thus, it would appear that the mind of
man in childhood, or in savagery, ‘is not
by any means so superior to that of the
higher animals as is claimed by some. Such
animals are speechless by reason of an
anatomical accident, and not from an ab-
sence of ideas or ignorance of words.

——————l—4— O -
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eral breaks in the conductor, thus interrupting com-
munication. The steel armor wires, with the excep-
tion of three, were broken at the twist of the loop,
and had the cable not possessed great tensile strength
(20,000 pounds) it would undoubtedly have been
broken. A splice was soon made, and communication
between Valdez and Sitka restored.

One theory as to this peculiar accident is that the
whale in feeding along the bottom was swimming

A CAT THAT HAS LEARNED HOW TO OPEN A DOOR.

slowly with jaws open. The cable being suspended
on irregularites of the bottom, it came across the
whale’s open mouth, and the animal in its endeavor to
disengage itself threw a loop in the cable. The whale
was about fifty feet long. The depth at the place
where it was found is sixty-five fathoms.

-One other case of interruption of a cable by a whale
is on record. This occurred in the Red Sea many
years ago, and was caused by a loop of the cable be-
ing caught around the whale’s tail. This, and inter-
esting cases of interruption of cables by fishes, are de-
scribed in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 46,
113, and 114.
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The Misunderstood Inventor,
BY W. D. GRAVES,
By a very large class, one who attempts anything
new, with a view to getting material returns therefor,

- thought.

447

is looked upon with good-natured contempt, on ac-
count of the large percentage of failures in that line;
yet, in most born mechanics there is an ingrowing de-
sire to create some new thing or process, or to im-
prove some old one. If he fails, he is laughed at;
if he succeeds, he is pronounced “lucky.”

For a mechanic, however, there is little chance.
other than this, for any very material advancement.

Invention is one of the very few fields in which
one can give a man his money’s worth and still make
more than wages for himself; and, as in other fields,
the only road to success is through repeated trials.

Worth is often difficult to ascertain, am unknown
quantity, -generally only to be judged by what one can
get; but, whether it is known or not, there always is a
real value; and, in buying and selling, one must buy
for less or sell for more, or both, in order to make a
profit above actual living wages for work done.

An inventor is, in a worldly sense, a creator, and
may justly claim as reccmpense the value of his in-
vention to others (though he rarely gets anything like
that) without consideration of its cost to him; which
cost is, by the way, generally much more than the aver-
age observer is likely to guess.

The cost of an invention consists not only of the
aclual time and money spent on that one device, but
may justly include a portion of the expenditure on the
many previous and unsuccessful ones, the bleaching
benes of which ornament, or deface, the walls of the
workshop of every inventor who has attained any meas-
ure of -success.

A business man, conversing with the writer a few
days since, commented on the remarkable sale of a
recent invention, and: observed that the inventor was
probably making a:fortune as the result of a happy
The- writer happened to know . that the in-
ventor in question was not making any fortune, be-
cause he had not the business ability nor the capital
necessary to make the device the success which it is,
and that he sold his patent for a sum far under a
fortune.

The writer well remembers, too, the Monday morn-
ing when he came to the shop with the “happy
thought” shining through his countenance.

The invention, while a “happy thought” indeed, was
not instantaneous, but was the outcome of many years
of thought and practical work along those lines which
lead to successful invention; and, after the thought
came, there were many days of work, study, and ex-

periment before the thing was in practicable
form.

At the time of making this invention he
was a man whose hair was well sprinkled
with gray, a thorough mechanic in his line,
and the owner of half a dozen patents on
really practical devices, none of which had
paid expenses.

Say who will, that he knows, yet no man
knows or can do more than to guess whether
an invention will or will not sell; and the
inventor knows least of all, till he tries.

In reckoning the cost, then, is it not just
to reckon those years of work and study
which he devoted to unsalable inventions
and which led up to the salable one?

Many writers of note, and of technical
education, hold that, given the demand, &
machine or mechanical device may be very
readily worked out by fixed mechanical
rules; and, while this is to a certain extent
true, it is often the case that a man with

AN UNUSUAL INCIDENT OF CABLE WORK. -
BY MAJOR EDGAR RUSSELL.

the mechanical “knack” makes a short cut
which leaves the calculator far behind, and
the demand is often created by the device,

The submarine cable between Valdez, on
Prince William Sound, Alaska, and Sitka,
Alaska, was suddenly interrupted on No-
vember 6, 1904. The cable had been laid
about a month before by the cable ship
“Burnside,” operating under direction of
officers of United States Signal Corps, and
had been in perfect working order up to
the time of its interruption. Tests from
the 'Sitka office located the trouble about
ten miles out from Sitka. The cable ship
proceeded to Sitka to make repairs on Jan-
uary 24, 1905. While heaving in:the cable
toward the fault, the dynamometer began
to-show. considerable strain. ~At‘first:it was
thought the cable was caught:under a rock,
and the ship was -accordingly ‘maneuvered
to loosen it. Heaving in was slowly .con-
tinued, when :the carcass of :a -whale ap-
peared, with -a loop of -the cable :fastened
around the lower ‘jaw, as shown ‘in the
photograph. The loop  was twisted, as-well,
thus securely holding the whale. The car-
.cass was badly decayed, and :the :stench
made the task of loosening the . cable from

or aroused to an extent which surprises the
longest-headed prognosticators.

How often we see little things put on the
market and sold in phenomenal quantities,
for which we never dreamed of a demand
till we saw them, but which we find abso-
lutely essential to our comfort and wonder
why we didn’t think of them ourselves.

—_———r————

The sugar industry has made considerable
progress in Japan of late. The extensive
plantations of sugar cane in the island of
Formosa are to be remarked in this connec-
tion and show the efforts which are being
made toward home production. It is thus
expected to diminish the imports from for-
eign countries. ‘At present there are two
large sugar refineries near Osaka and Tokio,
which produced on an-average 3,000 tons
per :month in 1903. The financial results
are said to be very favorable, seeing that
the - cost of production is but $1 per picul
(130 -pounds). A third refinery is soon to
be installed at'Dairu in the island of Kyshu

the jaw most trying. ‘During its’fstrvu'ggwl*es
the huge animal had badly twisted and
torn the cable in its vicinity, making sev-

Untangling the Whale from the Cable.
AN UNUSUAL INCIDENT OF CABLE WORK,

and it will suffice for the consumption in the
south of Japan. The capital employed will
be about $500,000. The works are favorably
located near large coal mines,
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TURRET COAL BIN FOR LOCOMOTIVE TENDERS,

A recent patent describes a new type of coal bin for
locomotive tenders which offers the advantage of hold-
ing the coal always within easy reach of the cab, so
that the necessity of dragging down the coal is avoid-
ed. The bin consists of a large drum provided with a
central pivot pin which turns in a socket bearing in
the floor of the tender. It is also supported by rollers
traveling on tracks on the tender. The drum carries
along its lower edge a peripheral rack which is con-
nected by a train of gearing with a hand wheel. The
latter may be operated to rotate the bin on its pivot
to any desired position. The bin is divided by a cen-
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TURRET COAL BIN FOR LOCOMOTIVE TENDERS.

tral vertical partition into two compartments. Each
compartment may be entered through double doors
opening -inwardly. These doors are cut away at the
bottom, forming a triangular opening through which
the coal may be shoveled out. A vertically swinging
gate is provided for closing this opening when desired.
When all the coal within easy reach of this opening has
been shoveled out the doors of the bin may be opened to
gain access to the rest of the coal. As soon as one
compartment is emptied, the hand wheel is operated to
turn the bin around until the other compartment is
brought into convenient partition for shoveling out the
coal. Our illustration shows the bin partly swung
around. In the central position of the bin there are
two doors which may be used in case of emergency. If,
for example, an accident should occur which would
prevent turning the bin, coal could be drawn from the
filled compartment through one of these doors. The
doors are arranged to open on opposite sides of the par-
tition, so that no matter which compartment is filled it
can be entered from the other compartment by one or
the other of these doors. The inventor of this coal bin
is Mr. C. C. Collette, 928 Florida Street, Springfield, Mo.

IMPROVED DUMPING CAR.

The accompanying engraving illustrates an improved
dumping car invented by Mr. Herman Peiler, of Koloa,
Kauai, Hawaii. Box 20. The car is so designed that it
may be tilted to either side desired and at such an angle
that the entire load will be dumped. As shown in the
accompanying engraving the car comprises a bed
mounted on wheels and a body portion resting on the
bed. The side walls of the car body are hinged at their
upper corners so that they can swing out to release the
load when the car is dumped. Normally these sides
are locked in closed position by means of hasps which
engage eyes mounted on the main part of the car body.
The arc-shaped pins which lock the hasps are attached
te a rock shaft passing through the car body. The posi-
tions of the hasps on opposite sides of the car are such
that when the shaft is rocked in one direction, one of
the hasps will be unlocked, and when rocked in the

IMPROVED DUMPING CAR.

Scientific American

other direction the other will be unlocked. Mounted on
the bed under the ends of the car body, are rollers
which, however, do not engage the body except when
the latter is tilted. A pair of levers of special design
are provided for tilting the car body, when the latter
will roll sideways until arrested by pivot pins thereon
engaging arms secured to the side sills of the car bed.
Before tilting the car body the rock shaft should be
operated to release the desired hasp so that the cor-
responding side wall will be free to swing out and per-
mit dumping the load. After the load has been dumped
the car body is attached with chains to the levers which
are drawn back to return the parts to normal position.
The car body is centered on the bed by means of socket
pieces which slip over studs secured to the car bed,
and in this position it is locked by pins which pass
through the studs and into the body of the car.

- v r— ——

Brief Notes Concerning

A so-called “improvement” in devices for preventing
collisions, accidents, etc., by railway trains has recently
been invented. It consists essentially in a
folding framework, known as a ‘“lazy-tongs,”
the rear end of which is connected to a loco-
motive in such a manner that by operating a
lever the framework may be folded or ex-
tended, so that the forward end will extend
a considerable distance ahead of the train.
Trucks support the framework at intervals,
and are secured to the pivotal points of the
levers making up the framework. The for-
ward truck is provided with a buffer-bar,
springs being interposed between this bar
and the truck frame. An electrical alarm
sounds within the engine when the bar
comes in contact with any resisting body.
The impossibility of this device performing
the objects of its inventor would be appar-
ent if one considers for a moment the faorce
of impact due to the momentum of so large and swiftly-
moving a body as a railway train. Even if the
buffer device were sufficiently long and afforded resist-
ance to any appreciable effect in reducing the speed
of the train, the inertia of the joints could not be over-
come with the needed rapidity for their response to
the collision, and as a consequence, the wreck would be
materially increased by the number of members in the
“lazy-tongs.”

An infringement suit has been brought against the
management of the Louisiana Purchase Exposition, in-
volving the invention of the identification card, which
was made use of in the shape of passes to the late
show. The patent covering the identification card was
originally granted to B. L. Behrendt, of Chicago, Ill.,
and is now controlled by the Fraternal Identification
Company of America.

A new type of berth, the object of which is to over-
come seasickness, is in course of experiment upon two
of the steamships plying between Dover and Calais.
The berth is the device of a London dentist. The ap-
paratus comprises a swinging cot suspended in a steel
framework by four cords passing through electric
brakes, which automatically maintain the bunk in a

Patents.

horizontal position, no matter how much the vessel ,

may roll. The berth is fitted with a water mattress
and an electric fan.

>0+

AN IMPROVED DITCHING MACHINE.

An economic and effective machine for making ditch-
es for the purpose of under-draining land with tile,
slate, etc., has been provided by the recent invention
of Mr. Walter Umstead, of Jerseytown, Columbia Coun-
ty, Pa. The machine is arranged to be conveniently
raised or lowered, so that the ditch may be carried to
the desired depth by successive operations without un-
due strain on the team. The parts are so designed as
to cut a straight, clean ditch, sweeping the dirt away
from the edges. As shown in the accompanying en-
graving, the beam, A, is secured to the arched axle of
the machine and carries the tongue at its forward end.
This beam is made of channel iron, and at
the rear end, between the side flanges, a pin-
ion is mounted. The latter may be operat-
ed by a crank handle to raise or lower an
inclined rack bar with which it is in en-
gagement. The bar is held against the pin-
ion by friction rollers mounted on a swing-
ing yoke-piece, as illustrated. At its lower
end the bar is hinged to a horizontal head
bar, F, which carries a vertical standard
against which the shank, B, of the plow is
secured. Between the edge of this standard
and the plow shank an L-shaped groove is
formed into which a tongue on the clearing
wing, O, is fitted. The wing thus has guid-
ed movement in a vertical direction. A coil
spring, D, presses it down so as to hold it in
engagement with the surface of the ground.
The wing, O, is formed with a plate which
curves over and in front of the plow shank
so as to catch the soil that is turned up

. effect.
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and guide it off to the side of the ditch. Directly in
front of the plow are a pair of cutter plates, E, de-
signed to cut the turf and any roots that may be en-
countered and to smooth off the sides of the ditch. It
will be observed that the left-hand plate is consider-
ably in advance of the other. In use the crank is
turned to lower the plow and cutters to the required
extent, while the clearing wing adjusts itself under
pressure of the spring against the surface of the
ground. It will be observed that the head bar, F, is
connected by two links, @, to the beam, A, so that it
will always lie horizontal no matter if swung up or
down. The draft attachment is made close to the cut-
ters, E, and the neck yoke is free to slide on the tongue

AN IMPROVED DITCHING MACHINE.

so that it will adjust itself to different positions of
the head bar. After the ditch has been cut the plow
and cutters may be raised clear of the ground by op-
erating the crank handle.
—_— - —
A PUNCTURE-PROOF TIRE,

A very interesting solution of the tire problem is
offered by the recent invention of Mr. Thomas W. Ran-
son, Jr., of 135 North Perry Street, Cleveland, Ohio.
In Mr. Ranson’s vehicle wheel the tire is not placed
on the outer periphery, but within a protecting rim of
steel, so that the desired pneumatic cushion effect will
be secured without exposing the rubber tube to the
slightest danger of puncture, or to any great amount
of wear. To furnish a certain degree of elasticity,
and provide the requisite grip of the tire on the ground,
a band of solid rubber is set into the steel rim. The
steel rim is indicated at A in the engraving, and at B
may be seen the solid rubber band. The rim, A4, is
attached to a steel ring, C, which is of inverted chan-
nel form, the side flanges projecting inward within a
pair of face plates, D, bolted to the sides of the felly. Be-
tween these plates on the felly is a retaining ring of
solid rubber, provided with a V-shaped outer periphery,
in which the pneumatic tube is seated. The latter
presses outward against the channel ring, C, but will
give at the tread, permitting the ring, €, to slide with-
in the plates, D, and producing the pneumatic cushion
The retainer and the tube are attached to the
felly by means of a number of tire bolts. If, for any
reason, the pneumatic tube should become deflated, the
wheel could still be used by passing bolts through the
holes in the channel ring just outside of the face plates,
so that the ends of the bolts would rest on the edges of
the face plates and hold the steel rim, A, concentric
with the rest of the wheel. This, of course, sacrifices
the elasticity of the tire to a large extent, but is of
little consequence in cases of emergency. The con-
struction of the tire is also advantageous for another
reason, namely, that in guiding the vehicle around
sharp corners, there is no probability of the tire being
thrown off, as happens with many constructions now
in use.

A PUNCTURE-PROOF TIR'&.
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RECENTLY PATENTEDMNVENTIONS.
Electrical Devices.

TROLLEY.—J. H. CLARK, Urichsville, Ohio.
The object of this invention, which relates to
improvements in trolleys for electric-railway
systems, is to provide a harp and combined oil
and bearing boxes for the trolley-spindle so
constructed that the boxes can be readily re-
versed from one harp member to the other to
compensate for wear, and when the bearings
in the boxes are worn out new ones may be
placed in the harp.

Of Interest to Farmers.

HEEL-SLIDE FOR PLOWS. E. M.
TourcHTONE, Valdosta, Ga. It is sought by
this invention to provide a novel form of heel
which can be readily applied to any of the
ordinary forms of plows, now commonly used
—such, for instance, as the ‘Avery,” the
“Georgia ratchet,” and any other form of
plow-stock that works without a heel. The
construction is simple, and in operation on the
roughest land will hold the plow steady and
the work easier for both plowman and horse.

Of General Interest.

SAW GAGE AND JOINTER.—T. OLSEN,
Manistee, Mich. The object of the inventor Is
to provide a device readily adjustable and
easily handled. In operating upon the cleaner
teeth the face plate is placed against the saw
and the flanges engage on the top of the teeth,
with the cleaner-tooth extended through a re-
ceiving slot. After filing one cleaner-tooth the
device may be readily removed to the next.
In top-jointing, flanges are placed against the
blade of the saw and the file passed over tops
of the teeth.

MEANS FOR ATTACHING BOILER-TUBES
TO THE TUBE-SHEETS.—H. L. McCuL-
LouGH, Cropsey, Ill.  In this patent the in-
vention pertains to steam-boilers; and the pur-
pose is to provide a new and improved means
for attaching the boiler-tubes to the heads of
the tube-sheets and arranged to prevent leak-
age due to unequal contraction and expansion
of the tubes and the tube-sheets.

T-BOLT.—G. R. LaNG, Cincinnati, Ohio. It
is customary to clamp work upon planers, bor-
ing-mills, and other machine-tools by means
of bolts having heads passing into T-slots in
th® surface of the bed. When different size
or class of work is substituted for one previ-
ously used, these bolts have to be changed, and
hunting new ones consumes time and is a great
waste. Also when bolts of proper length are
not on hand new ones are forged and threads
turned upon them to receive the nut to be
used. By means of a removable head for the
bolt, which can be used with any length of
bolt and not to be renewed, the inventor does
away with above delays and forging.

FILTER.—T. LiNKE, New York, N. Y. The
intention in this case is to provide a filtering-
faucet of simple construction so arranged that
either filtered or unfiltered water may be dis-
charged from it, that may be conveniently
manipulated by a handle at the top, that may
be readily dismembered for repairing without
discharging water, and which has a novel ar-
rangement of stone-cleaners.

PERMUTATION LOCKING DEVICE FOR
LOCKETS.—0. KATZENBERGER, San Antonio,
Texas. This improvement refers to locking de-
vices for lockets such as are usually worn sus-
pended from the neck of a person, and more
particularly to such as are adapted to contain
a miniature likeness or other valued souvenir,
and its object is to provide a permutation de-
vice having a hinged lid, which will be adapted
to secure the lid closed until the correct combi-
nation is attained by proper manipulation of
working parts of the device.

METAIL, JOINTING.—M. H. BigsBy, Mon-
mouth, Ill. The invention refers to improve-
ment in means for jointing or securing two
metallic members, the object being to provide
a simple means for connecting two metal num-
bers together while in a cold condition, the in-
vention being particularly adapted to cold-
rolled steel or finished metal designed to be
plated or polished.

Meating and Lighting.

MANTLE FOR GAS-BURNERS.—A. H.
SAassmAN, New York, N. Y. A mantle is pro-
vided by this invention especially adapted for
use in connection with gas-burners used for
heating purposes. The mantle so surrounds
the burner as to direct the heat from the
burner in concentrated form in an upward
direction and at the same time is so far re-
moved from the burner that the flame from
the burner will create a suction, drawing up
air between the mantle and burner, which is
heated and conducted upward with the actual
heat from the flame of the burner.

Machines and Mechanical Devices.

ELEVATOR.—A. KARRER, St. Joseph, Mo.
Whe invention has reference to an elevator in
which the car is moved by means of screws or
worms climbing on corresponding racks, by
which arrangement it is practically impos-
sible for the car to drop through the shaft
upon ‘the breakage of some part of the ma-
chinery. Electric current is taken to the ele-
vator mechanism by a trolley, and let out
therefrom through another and its arm or pole.

FEEDING MECHANISM FOR SEWING-
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TAPES AND RULES

ARE THE BEST.

No.16.

Saginaw, Mich., U. S. A.
New York and London.

LUFKIN

For sale everlywhere, send for
Catalog
LUFKIN RULE CO.

13the cost

The most useful article ever invented
for the purpose, Indispensable to Law-
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can_be
used repeatedly. In buxes of 100 for 25c.
To _be had of all booksellers, stationers
and nouion dealers., or by mail on receipt
of price. Sample card, by mail, free. Man-
ufactured by Consolidated SafetJy
Pin Co., Box121. Bloomfield. N. J.

;rHE EUREKA CLIP —~

For Coal (even less in many cases)
s the claim made for the Peck-
Williamson UNDERFEED Furnace.

This claim is made by —
Well known people—
Living in the coldest sections —
After the severest tests.
A recent correspondent, referring to our UNDER-
FEED, stated :
‘‘Ihave used it for the past two winters,
heating ten rooms and an upper hall at a

‘g ‘ON 9zI8

Our Hand Book on Patents, Trade-Marks,
etec., sent free. Patents procured through
Munn & Co. receive free notice in the

SCIENTIFIC AMERICAN

MUNN & CO., 361 Broadway, N. Y.
BraANcH OFFICE: 625 F St.,Washington, D.C.

cost of $35 per annum.”’
Hundreds of such letters come to us.

In the Peck- Williamson UNDERFEED
Furnace a ton of cheapest grade of coal
is made to produce as much heat as a ton
of the most costly grade; the coal is fed
from below and the tire is on top —the
rational way; the gases and smoke do
not escape up the chimney as they do in
ordinary furnaces, but are consumed as
they pass up through the fire; immunity
from gas, smoke and dirt; less ashes
and no ciinkers; simple and strong in
construction, easy to operate.
Let us send you FREE our UNDER-

cial purposes.

A

V3u USE GRINDSTONES ?

If 86 we can suppiy you. Al sizes
= Mounted and unmounted. always

kept in stock. Rememoer, we make a
specialtyof selecting stones for all spe -
Send for catalogue “I”

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

FEED Book and fac-simile voluntary
letters proving every claim we make.
The Peck-Williamson Co., 351 W, 5th St., Cinemnnati, 0.
Dealers are invited to write for our very attractive
proposition.

STA-RITE

Ignition Plugs stay right

.

the longest. 26 sizes, Por- a N 777
celain, $1.60, Mica $1.75, - GUIARIGOT
postpaid, with handy KUK

IE VA S22

wrench, motor accessories.
Tue R. E. Harpy Co.
New York

225 Bro-.dway,
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WELL

shallow wells in any kind of soil or rock.

operate them easily. Send for catalog.
WILLIAMS BROS., Ithaca, N. Y.

DRILLING
Machines

Over 70 sizes and styles, for drilling either deep or
Mounted
on wheels or on 8ills, With engines or horse powers.
Strong, simple and durable. Any mechanic can

ments of worn=out books of reference,

The Vice-President of the United States

Charles W. Fairbanks, wrote us :—¢ [ find The New International
Encyclopzdia most valuable and prepared with great care.
a pleasure to commend such a work.”

THE CATHOLIC WORLD—* The New International has not followed the traditional state=
but has gone to original sources; and as a consequence,

It is

presents not garbled and i
this monumental work.”

ate stat

jects.

one can meet them.

PUBLISHERS
372 Fifth Avenue, New York

q Editors-in-Chief :
of Johns Hopkins University (1876-1901), afterwards Pres-
ident of the Carnegie Instifution of Washington ; Harry
T hurston Peck, Pg.D.

University, and Frank Tloore Colby, M.A., late Professor
in New York University, assisted by over three hundred
eminent scholars as asSistants,

q The publishers are one of the oldest and best known
publishing houses in the United States. These are the

men who offer you the newest; the most accurate and
complete encyclopadia in Engllsh.

 Nothing has been omitted, nothing doubtful included.

q It is just as useful and comprehensive to the plain people
as to the scientist and investigator.
superiority in any fair test with any other work of its kind.
@ 16,329 pages, 67,097 separate articles on over 100 000 sub-

fidence that you will find what you wish to know.
matter is not ten or twenty years old, but brought
right down into the year 1904. .
 We have also a companion volume containing
‘courses for study and reading in The New In-
ternational which greatly increase the value

ternational Kncyclopzedia will prove the best bargain of
and the price is within your reach; the payments so easy -that any

Dodd. Mead & Company

ts, but the truth. We marvel at the extent of

REV. CHARLES H. FOWLER, D.D., LL D., Bishop
I. E. Church, Buffalo—*‘ I am pleased to be the owner
of the New International Encyclopzdia.
}xi libraries.’’

It is the library

*  Here are three opinions, representative of the people
and of widely different religious creeds, which speak
volumes for the scope of usefulness and accuracy of this,
the greatest literary work of recent years,

The New International
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aniel Coit Gilman, II, D., President
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I,.H.D., Professor in Columbia
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You can go to The New International with §?1n-
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Scientific American
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A 1000 years of mistakes and then the

NATUR®

the closet with a slant, the only sort of
construction that is_healthy, clean, com-
fortable. The NATURQ is'the only im-
provement made in Water Closets since
the style YOU know was conceived.
Aren’t you interested in knowin

“Why 27  Write for book L. It tells in
detail, with illustrations. THE NATU R$ Co.

lem, N

Convert
Your

"+ Motorcycle

at a moderate cost by at-
taching the Mesco 1% h.p.
Motor Qutfit which in-
cludes all accessories to
\, make a complete machine
Jj without alteration. Cholce of
three transmissions. Come
plete Motorcycles and
AMarine Motors. Parts
rite for catalocue. Agents wanted.

Motor Bicycle Ilquipment & Supply Co., Buffalo, N.Y.

STEAM TURBINES. — THEIR CON-

struction, Operation and Commercial Application.
SCIENTIFIC AMERICAN SUPPLEMENTS 1306, 1307,
1308, 1422, 1400, 14497, 1370, 1372. The
articles have all been prepared by experts in steam
engineering. Price 10 cents each., by mail. Munn &

Bicycle

Co., 361 Broadway, New York City, and all newsdealers.

Volt Ammeters;

Pocket size, but large enough fur aceuracy
and practicaluse. Variousranges for test-
ing batteries electric light, telephone and # “
other circuits, ete  Also, Voltmeters and
Ammeters for general measurements. :
g¥FSend tor Circular.

L. M. PIGNOLET,

80 Cortlandt St., New York,

Wells, Oiland Gas Welisdrilled
by contract to any depth from5(
. feet, We also manufac-
j ture and furnish everything re-
f quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1200 feet.

trated catalogue. Address

KRCE WELL ENGINEERING AND SUPPLY (i
136 LIBERTY STREET. NEW YOLK, U.S. A.

Valuable Scientific Papers

ON TIMELY TOPICS

Price 10 cents .each, hy mail

ELECTRONS AND THE ELECTRO.
NIC THEORY are discussed by SIR
OLIVER LODGE in SCIENTIFIC AMERICAN
SuppLEMENTS 1428, 1429, 1430, 1431,
1432, 1433, 1434.

THE PANAMA CANAL is described from
the engineering standpoint in SCIENTIFIC
AMERICAN SUPPLEMENT 1359.

WIRELESS TELEGRAPHY. Its Progress
and Present Condition are well discussed in
SCIENTIFIC AMERICAN SUPPLEMENTS 1425,
1426, 1427, 1386, 1388, 1389, 1383,
1381, 1327, 1328, 1329, 1431.

HOW TO CONSTRUCT AN EFFL
CIENT WIRELESS TELEGRAPH
APPARATUS AT SMALL COST is

told in SCIENTIFIC AMERICAN SUPPLEMENT

SUBMARINE NAVIGATION. An ex-
haustive review of the subject is published
in SCIENTIFIC AMERICAN SUPPLEMENTS

1414, 1415, 1222, 1223,

SELENIUM AND ITS REMARKABLE
PROPERTIES are fully described in
SCIENTIFIC AMERICAN SUPPLEMENT 1430.
The paper is illustrated by numerous en-
gravings.

THE INTERNAL WORK OF THE
WIND. By S. P. LANGLEY. A painstak-

ing discussion by the leading authority on
Aerodynamics, of a subject of value to all
interested in airships, SCIENTIFIC AMERICAN
SUPPLEMENT: 946 and 947,

LANGLEY’S AERODROME. Fully de-
scribed andillustrated in SCIENTIFIC AMERI-
CAN SUPPLEMENTS 1404 and 1405.

STEAM TURBINES. Their Construction,
Operation and Commercial Application.
SCIENTIFIC AMERICAN SUPPLEMENTS 1306,
1307, 1308, 1422, 1400, 1447, 1370,
1372, 1521. 'The articles have all been
prepared by experts in steam engineering.

PORTLAND CEMENT MAKING is de-
scribed in excellent articles contained in
SCIENTIFIC AMERICAN SUPPLEMENTS 1433,
1465, 1466, 1510, 1511.

AERIAL NAVIGATION. Theoretical and
Practical Wiscussions. Pictures and Descrip-
tions of actually-built dirigible balloons and
aeroplanes will be found in SCIENTIFIC
AMERICAN SUPPLEMENTS 1161, 1149, 1150,
1151, 1404, 1405, 1413, 1455.

THE TANTALUM LAMP. A full illus-
trated description ot a lamp having a metal-
lic filament and burning at once without
preliminary heating appears in SCIENTIFIC
AMERICAN SUPPLEMENT 1523,

THE WATERPROOFING OF FABRICS
is thoroughly discussed in ScreNTIFIC AME-
RICAN SUPPLEMENT 1522 by an expert.

THE SPARK COIL, ITS CONSTRUC.-
TION AND MAINTENANCE, is the
subject of a painstaking article in SCIEN-
TIFIC AMERICAN SUPPLEMENT 1522,

ELECTRIC IGNITERS FOR GAS EN.
GINES are discussed in SCIENTIFIC AME-
RICAN SUPPLEMENT 1514,

CARBURETERS, a subject of immense im-
portance to automobilists and the users of
oil engines, is well treated in SCIENTIFIC
AMERICAN SUPPLEMENT 1508.

EPICYCLIC TR AINS, which play an im-
portant part in toothed gearing. are ably
described in SCIENTIFIC AMERICAN SUPPLE-

MENT 1524.

Price 10 cents each, by mail

MUNN @ COMPANY

stl Broadway New YorkJ

MACHINES.—H. MANNING, 46 Grays Inn road,
London, England. The mechanism is for lock-
stitch sewing machines; and comprises a
presser-foot for feeding, a lever comprising an
open frame with cam-surfaces and at its up-
per end an arm carrying the foot, a shaft ex-
tending through the opening in the lever and
carrying a cam-stud adapted to carry the
lever's cam-surfaces a part of the shaft’s revo-
lution to move the lever in one direction to
feed work, a spring secured at one end to the
machine-frame and bearing at its other end on
said lever to move it in the opposite direction
when the stud is out of operative engagement
with the lever. An adjustable stop consisting
of a set-screw screwing through a lug on the
machine frame is provided with a lock-nut,
said lever having a padded projection for en-
gaging the stop-screw.

CENTRIFUGAL APPARATUS FOR ELEC-
TROLYTIC PURPOSES.—R. V. HEUSER, Erie,
I’a. This apparatus is partly electrolytic and
partly centrifugal, with the following advant-
ages: Comparatively great output per unit
of weight of apparatus employed and large per-
centage of product as compared with quan-
tity of brine employed; greater current dens-
ity at the cathode; use of mercury not re-
quired; process continuous and capable of
carrying out without stopping apparatus from
running ; considerable labor saved; apparatus
given comparatively large proportions and yet
be under complete control of operator; anodes
possess great durability ; no colloidal member

nor diaphragm is required.
LEMON-SQUEEZER.—P. McGraru, Hib-
bing, Minn. This lemon-squeezer is of that

type in which a plunger is forced into a cup
to press the lemon. The invention provides
various improvements intended to facilitate
the adjustment of the parts, and insure the
efficiency of the squeezer. A prominent feat-
ure consisting of a plunger is so mounted as
to permit of being rotated when the lemon
has been squeezed, whereby to more effectively
press the juice and pulp from the fruit.

Prime Movers and Their Accessories.

TURBINE.—L. E. TrUBSDEL, Kershaw, 8.
C. The underlying objects of the present im-
provement are to more effectively distribute
the pressure of the steam or other elastic
fluid around the periphery of the rotor of the
turbine and also to improve the devices for
governing the turbine action. The invention
relates particularly to an improvement in
radial-flow turbines, and it is of the same gen-
eral class as that forming the subject of a
prior patent granted to Mr. Truesdel.

Railways and Their Accessories.

LUBRICATING-BEARING FOR AXLE-
JOURNALS,—T. V. Mo~Nrox and M. HALLINAN,
Clinton, lowa. 'The invention relates to an
improvement in bearings for locomotive axle-
journals, and has for its object the provision
of a simple, cheap, and efficient device of the
character mentioned and one which can be
readily applied to the journal-boxes now in
use. Oil and waste are placed within the
upper cellar, and the waste projects through
the open center of the bearing-plate against
the axle journal. Waste is held in place and
prevented from rolling by inturned flanges.

RAILROAD-SWITCIL -—W. 1I. SAMMONS,
North Bend, Ore. 'The object of this inven-
tion is to provide a three-way switch and
means to be carried by a locomotive or street
car for operating the switch therefrom. In
order that the switch may be operated at
will by an engineer or motorman, Mr. Sam-
mons provides the front part of the locomotive
or car in advance of its forward wheels with
a rotaluble shaft carrying switch-operating
shoes. When necessary to operate the switches
by hand switch-blocks are connected to a
switch-stand by operating-rods.

Pertaining to Recreation.

CUE-TRIMMER.—A. B. Lew, Denver, Col
This invention refers to improvements in de-
vices for removing old glue from and trimming
or leveling the ends of billiard or like cues
preparatory to placing tips thereon, an object
being to provide a trimmer of simple construc-
tion that will readily adjust itself to cues of
varying sizes.

BASE-BALT-GAMIE APPARATUS.—J. I
1’AuEk, Summerville, S. C. In the present
patent the  invention relates to a base-ball-
game apparatus having a multiple. dial, read
in connection with certain instructions, usual-
ly printed upon a slip. The game can be
played by eighteen persons, representing two
full sides, or it can be played by one person,
using the men and operating them according
to instructions on the slip.

STARTING-GATE, —T. M. TFLyYNN, - New
York, N. Y. This gate or barvier is particu-
larly adapted for starting horses on a race-
track, an object being to provide a gate so
constructed that before rising for the start
it will have a movement for a desirable dis-
tance lengthwise of the track, whereby the
field of horses may be caused to walk to an
alinement at the starting-point, thus preventing
long and tedious delays incident to starting.

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

Carriage Motors

For Bicycle, Contact
or Jump Spark
One Piece Casting. Light
Weight. Large Bearing Sur-
faces. Worite us to-day
GRANT-FERRIS
Troy, N. Y.

CO.

Business and Personal {Uants.
READ THIS COLUMN CAREFULLY.—You
will find 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 thequrmation. in every case it is neces=
sary to give the number ot the inquiry.

MUNN & Co.

GhHe Cushman Motor

never disappoints. The least weight for the power
developed makes it the Best BoaT and AUTO Motox
on the market. The New 1905 Model is bet-
ter than ever. The engine proper is valveless.
§ The cylinder, water jacket and head are cast in
: one piece. It is the ximplest as well as the
most eflicient. Holds many speed records.
Made 1n Single and Double Cylioder pat-
terns. Prices make it economical. Cut shows
2 h. p. marine, weight 75 Jbs. We nake Auto
Motors and Stationary Engines. Catalog free

Agents Wanted. ¢ GRHMAN MOTOR:CO.
2026 N Street, Lincoln, Neb., U. S. A.

BARKER MOTORS

Have moregood points, fewer -
parts and require less atten-
tion in operation than any
other.

Leunches, Valves, Specialtiea.
C. L. Barker, Norwalk, Ct.

USE D
_THE
Famous two and three- blade Solid and Reversible Propeller Wheels,
supplied to over one hundred engine builders. They have no equal for
speed and strength. Theyare inuse in every re-
sortand on all tast racers. Independent Re-
% versible Clutches, Can be
readily attached to any motor,
has absolute control over boat at
tull speed ahead, idle or reverse.
v Have four different sizes, suit-
4 able for motors from 1to 80 1.P.

Michigan Motor Co.
Grand Rapids, Mich., U.S.A.

SENSITIVE LABORATORY BALANCE.
By N. Monroe Hopkins. This ‘“built-up” laboratory
balance will weigh up to one pound and will turn with a
quarter of a postage stamp. The balance can be made
by any amateur skilled in the usge of tools, aud it will
work as well as a $125 balance. The article is accom-
panied by detailed working drawings showing various
stages of the work. This article is contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10
cents For sale by MUXN & Co., 361 Broadway, New
York City. or any bookseller or newsdealer.

8 LIGHT
DYNAMO
$26.50

Other sizes 3 to 300 Lamps,

MOTORS

from 1-16 to 20 1. P.
Write for Bullerin
ROTH BROS, & CO,
2% 8. Clinton 8t,, Chicago

PRLMER

MARINE and STATIONARY

MOTORS

2 and 4 CYCLE
are no experiment, as they
are in successtul operation
in all parts of the world.

Launches in stock.
- Send for Catalogue.
PALMER BROS..

. Cos Cob, Conn.

New York Office, 34 W. 26th 3t.

Men Turn as by a Common Impulse
\ "T'o Safety from Disease Germs.

The Buffalo Sanitary Sterilizer ster
ilizes Towel, Razors, Cup, etc., in less than
one minute. This machine will do the
\ work of a Barber Shop up to 10 chairs.
% The only Sterilizer with separate chambers,
Each doing its own wortk "ot Water and
owels with no trouble nor expense.. The water is
lways pure and cun be used for latber orany
other purpose, Implements aways in antiseptic
ondition. Agents wanted.

W  KINGORY MANUFACTURING CO.
* 1448-1459 Niagara St., Buffalo.N.Y

Have You a Boiler Plant of
Two or More Boilers?

1f you have, our pamphlet, * Boiler Room Economy
will prove ot interest to you. 1t tells allabout boiler
scale—what causes it and how it’s best removed. The

Dean Boiler Tube Cleaner is the device which
thoroughly removes all scale. Write to-day and let us
senrd you this pamphlet * Boiler Room Economy.”

THE WM. B. PIERCE. CO.
319 Washington Street, Buffalo, N. Y.

How To Increase
Your Business

EAD carefully, every
week, the Business
and Personal Wants

column in the

Scientific American

This week it will be found
on page 450.

Some week you will be
likely to find an inquiry
for something that you
manufacture or deal in.
A prompt reply may bring
an order.

Watch it Carefully

.8k

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 6885.—For firms in United States
manufacturing apparatus tor the dry distillation of
wood. 10r producing alcohol, eharcoal” and other pro-
ducts.

WANTED.—A substance with the following qualities,
for which I will pay for the formul® or information.
It must be as hard as alead pencil rubber when at 100
degrees F.and soft enough to mold at 150 degrees F.
Insoluble in water, but which will expand very slowly
in the presence of water. Light color is preferred.

Weston A. Price, D.D.S.,
2238 Euclid Ave., Cleveland, Ohio.

Inquiry No. 6886.—For
clay articles.

“ C. 87 Metal Polish. Indianapolis. Samples free.

Inquiry No.6887.—Wanted, address of F. Kell &
Son, manufacturers of cabinet hardware.

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

Inquiry No. 6888.—For manufacturers of dia-
mond doublets.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.

Inquiry No. 6889.--Wanted, a second-hand auto-
matic turning lathe, suitable 4or turning table legs.

manufacturers of fire

Adding, multiplying and dividing machine, all in one.
Felt. & Tarrant Mfg. Co., Chicago.

Inquiry No. 6890.—For manufacturers
article called ** helps to hear ” or ear drums.

Commercially pure nickel tube, manufactured by The
Standard Welding Co., Cleveland, O.

mganuiry No. 6891.—For manufacturers of novel-

of an

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

Inquiry No. 6892.—For manufacturers of fiber
extracting machines. .

I sell patents. To buy them on anything, or having
one to sell, write Chas. A. Scott, 719 Mutual Life Build-
ing, Buffalg, N.Y.

Inquiry No. 6893.—For manufacturers of alumi-
nium nails or pins.

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

Foot of East 138th Street, New York.

Inquiry No. 6894.—For manufacturers of mills to
pulverize tin scraps and tangled wire, No. 16 and
smaller. :

Gut strings for Lawn Tennis, Musical Instruments,
and other purposes made by P. F. Turner, 46th Street
and Packers Avenue, Chicago, Ill.

Inquiry No. 6895.—For manufacturers of appa-
ratus for making extractions by means of a volatile

wsolvent and recovery of same.

-We manufacture ironand steel forgings, from twenty
pounds to twenty-five tons. Crank shafts of all varie-
ties. FErie Forge Company, Erie, Pa.

Ingniry No. 6896.—For manufacturers of crude

‘0il burners for placing under boilers and in furnaces.

You can rent a well equipped private laboratory by
day. week or month from Electrical Testing Labor-
atories. 548 East &0th Street, New York. Absolute
privacy. Ask for terms and facilities.

Incuiry No. 6897.—For manufacturers of seam-
]s?ﬁ%.bags. No. 3 and No. 5, such as used for sugar and

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

Inquiry No. 6898.—For manufacturers who make
small malleable castings from people’s patterns.

Space with power. heat, light and machinery, if de-
sired, n a large New England manufacturing concern,
taving more room than is necessary for their business.
Address Box No. 407, Providence, R. 1.

Inquiry No. 6899.—For manufacturers of chem-
ical fire extinguishers called ‘*The Underwriters.”

Manufacturers of all kinds sheet metal goods. Vend-
ing, gum and chocolate, matches, cigars and cigarettes,
amusement machines, made of pressed steel. Sexnd
samples. N. Y. Die and Model Works, 508 Pearl St.,,N. Y.

Tnquiry No. 6900.—For manufacturers of soda
water bottles, of 8 0z. capacity.

WANTED.—The patents or sole agency for Britain
and France, of new machines and articles used in the
Brewing and Allied Trades. Highest references eiven
and required. State best terms with full particulars to
‘*Wideawake,” care of Streets Agency, 30 Cornhill,
London, England.

Inquiry No. 6901.—FKor manufacturers of a mod-
erate priced instrument used in lining up and leveling
shafting.

WANTED. —A first-class Machine Shop Foreman; a
man who is capable of producing work at the lowest
possible cost. Must be a man of ideas and capable of
hiring and handling men. Reliability first considera-
tion. Steady position with opportunity to advance_
‘Factory at Waterloo, Iowa. Address Manufacturer.
Box 773, New. York.

Inguiry No. 690¢2.—For :.manufacturers of tin foil
for covering jelly tumblers.

Splendid opening for a high-grade mechanical engi-
neer, who has had a broad experience in managing ma
chine shops, the manufacture of machinery, engines
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applicants who have had modern scientific training in
mechanical schools of high standing. Unqualified re-
ferences will be exacted. All communications received
will beregarded as strictly confidential. Address

Mechanical Eugineer, Box 773, New York.

Inquiry No. 690:4.—~For parties who make and
install ** Geyser ” fountains.

Small Machine Shop and Brass Foundry located in
Central New York are desirous of manufacturing some
mechanical article or appliance. Have a thoroughly
equipped plant, plenty of ground, reliable water power,
railroad facilities. Can turn out mostly anything at a
Jow figure. Experienced mechanics in charge. Pres-
ently making gasoline engines and accessories.

Address Model Plant, Box 773, N. Y
Inquiry No. 6904,—Fer manufacturers of - weod
ewers.
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HINTS TO CORRKSPONDENTS.

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

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

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

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

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

Scientific American Supplements referred to may be
had at the office. Price 10 cents each.

Books.referred .to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9644) M. G. A. asks: Please answer
the following questions, and settle a dispute
between parties of the physics class of high
school of this city. Let a ray of light pass-
ing through a highly refractive body, from a
point within approach the surface, making the
angle of incidence greater than the critical an-
gle. Does not one part of a wave front, emerg-
ing from the surface before the other part, pass
into the air, and traveling at an increased ve-
locity, swing around and enter the body again,
the lower extremity meanwhile remaining be-
low the surface? Can the ray properly be
said to be reflected as if the surface were a
perfect mirror, or to be reflected at all? Is
not the left extremity of a wave front in the
incident ray, the right extremity in the reflect-
ed ray, when the ray is reflected by a mirror?
Is this so in the case of the so-called total in-
ternal reflection? If the answer to the first
question is not in the affirmative, please give
the reason why part of every wave front
does not emerge from the said surface. If]
the first part of the third' question is answered |
in the negative, please explain what actually |

|
!

does occur. A. If any portion of a wave front |
of light can pass from one medium into an-
other, the whole of that wave front can pass,l
and refraction will result. Total 1eﬂe¢tion‘
takes place when the angle of refraction be- |
comes as great as 90 deg. Then no pmtlon‘
of the wave can pass into the rarer medium.
All is turned back into the denser medium, as
may be seen by the use of a right-angled prism,
receiving the light perpendicularly upon one
of its equal faces. The surface at which the
total reflection takes place is a perfect mirror.
No mirror can reflect more light. This can be
seen in a glass of water, by holding it above
the eye and looking up into the water obliquely
from below. The upper surface shines as
bright as silver perfectly polished. The sides :
of a wave system are reversed after total re-
flection as they are after any other reflection.

(9645) C. K. B. asks: What is the!
cause, or where do the prevailing westerly
winds of the northern hemisphere originate?
How does the rotation of the earth cause the
deflection of the trade and anti-trade winds of
the northern hemisphere? A. The general sys-
tems of the winds are due to the greater heat
of the torrid zone. This produces the inflow
of air from the cooler regions on either side
of the hot region. The heated and lighter air
is forced up by the flowing of the colder air

g
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in America. Finest goods—lowest Srices—easlesf,
terms. Every sale is a matter of confidence and per-
sonal honor between our customers and ourselves,
to us for our Catalog and Souvenir
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8 Park Place, New York

under it, and it flows away to the north and
south in the upper layers of the air. After
this air is cooled it descends, and flows along
toward the poles, only to return and again
take part in the general circulation of the
winds. The rotation of the earth on its axis
causes great changes in direction of these cur- ,
rents, and we have northeast and southwest
winds as more or less permanent winds in dif- |
ferent parts of the northern hemisphere. This
is but a rough and general statement of the
winds, but may serve as a basis for fuller read- '
ing on the subject in the physical geographies. |
As the current of cooler air flows along over
the smooth surface of the ocean in the torrid
zone north of the equator, it is passing from
a region where the velocity of rotation of the
earth is less to a place where it is greater.
This causes the wind to lag with reference to
the earth under it, and to appear to come
from a point farther to the east than it has
really come. It thus becomes a northeast
wind, and is the northeast trades. F'or a simi-
lar reason the returning currents of air over
the ocean become southwest winds, or the
anti-trade winds.

(9646) A. W..asks: 1. In calculating
horse-power of an engine, has weight of pis-
ton any bearing on amount of horse-power?
Why not? A. The weight of the piston of an
engine has no influence on the horse-power ex-
cepting in so far as it affects the friction of an
engine. This latter is very small. 2. Could
a water motor on 10 pounds pressure maintain
compressed air in cylinder at 25 pounds pres-
sure, i.e., can water motor 10 pounds water
pressure compress air to give 25 pounds pres-
sure? A water motor acting on a pressure of
10 pounds per square inch could maintain com-
pressed air in a cylinder at 25 pounds pressure
per square inch, .provided the area of the pis-
ton in the water eylinder were more than two
and one-half times as great as the-area of the
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diagrams showing the usual method of illustrating elec-

rical apparatug in drawings. A labor saving paper. | division of the scale itself equals 25-500. The

ontained in SUPPLEMENT 1106, Price 10 cents.

For sale by Munn & Co. and all newsdealers. difference one division on the scale and one
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To be published on July 1, 1905: A NEW PUBLICATION entitled

American Homes and Gardens s s §

Successor to

s m
i f
3 3 HIS new monthly magazine will be much broader in scope than its predecessor. It will have \,0\"/
J‘/)uvu}’\v el the word “HOME " for its keynote. The man to whom this word has no meaning will v/;nﬁ\w
@‘E*}}S& N AMERICAN - have no interest in this new publication. It is the intention of the Editor to take the reader “W
\)"(’ % H O /I\V‘REDSEJ?\I% I? with him to various parts of the country, and show him how the better class of people live, whether )f
m — the house may have cost $3,000 or $300,000. ~ Good taste is, perhaps, more necessary in the vm
h{ﬁ'ﬁ"d building and furnishing of a house of small cost than in a mansion of importance. \;W
\;ﬁ( The Editor will not leave you on the outer doorstep, however, but will take you within, 3¢
»IH.\\ where you may see how the house is furnished and decorated, and how the owners live. Then m"g‘q
Wﬁ you may have a walk through the garden, and then to the summer house, where, perhaps, the W
;% plan of the formal garden culminates. Xl
i There will be published articles on room decoration and furnishing, showing how the furniture V/?"?:‘l
‘qu‘ﬁf may be arranged to produce the best effects, what pictures may be hung, and what bric-a-brac, “{W
\;"( inherited from some former mansion, may with advantage be discarded. X
n . i
v/",b(’i:’}\ Each issue will contain an article on some important mansion, showing, if possible, various views of the V\gm‘l
Q‘ﬁ'iﬂ/’r exterior, the interior, and the garden. Plans are published with most of the residences shown. \""ﬁ/"
\;!(/ ~ The new publication will be issued monthly, and will be somewhat smaller in page size than the “Buildng
Monthly,” viz.: 10% x14. It will have a handsome colored cover. It will have about 50 pages each issue. U’,}M
Price, 25 cents each issue; $3.00 a year. Alj,‘;?"?,,
; Jits
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# SPECIAL OFFER TO READERS OF THE “SCIENTIFIC AMERICAN” &
'f)}:u\ To any one subscribing before June 1, 1905, the subscription price will be $2.50 for “American Homes and Gardens” for one year from July 1, 1905, to m\#
g{":{; July 1, 1906, and the subscriber will receive free of charge the ‘“Scientific American Building Monthly ” for May and June. ﬂ%ﬁ}'q
N\l To any one subscribing after June 1, 1905, the subscription price, without exception, will be $3.00 a year. i
X Subscribe at once and obtain the most favorable terms. "
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One-third of a Century

Standard of the World

A delicious benutiﬁerh preserver and cleanser

of the teeth; makes the breath sweet and the

gums lesstender. The Metal Box is a handy

package for the toilet table and traveling; no

powder to litter; no liquid to spill or stain.
25 Cents, at all Druggists.

©. H. Strong & Oo., Props., Chicago, U.8, A.

Touch a lever and
instantly write
another color

for emphasis
for display
or any other reason, on the

Typewriter
with

Bi-Chrome
Ribbon

Ribbons inked
for copying
and record are
usedlargely by
Banks,
Insurance
Companies, etc

ELECTRIC SEWING MACHINE MO-.

tor.—The instructions and numerous illustrations of de-
tails contained in this article will enable any mechanic
of average ability to build an efficient motor that will
operate a sewing machine. The cost of materials for
this machine should not exceed five dollars. See SCIEN=
TIFIC AMERICAN SUPPLEMENT, No. 1210. Price 10
cents by mail, from this office and from all newsdealers.

J. Eckhardt’s Double Grater

Patented Nov. 10, 1903, No. 743,472

DOUBLE GRATER
No. 743,472
Fig. L.

L

The above illustrated double Grater is superior to any
Grater of the old style, as it works on a different prin-
ciple, as can be seen in_Fig. 1. It works faster, does not.
scratch the fingers, and never gets dull; has one side
for fine and one side for coarse grating. Can be manu-
factured very cheap. . .

Patent Rightsand Shop Rights can be obtained from

the Patentee,
aven J. ECKEARDT,

1415 Salisbury Street, St. Louis, Mo.

Species and Varieties
Their Origin by Mutation
By HUGO deVRIES
Professor of Botany in the
University of Amsterdam
Edited by Daniel Trembly
MacDougal, Assistant Di-
rector of the New York
Botanical Garden
865 pages. Circulars
sample copies of Mapzine and

i catalogue free on request.
The Open Court Publishing. Co-
#l 1322 Wabash Ave., Chicago -

, ves S
Ametican Jump Spark Ignition Apparatus
UPON IT DEPENDS THE SUCE:S OF YOUR ENGINE

We manufacture the =
famous Am. Indestructi- =
ble Spark Plug, with
double insulated mica
core. It lasts indefi-
nitely. Our Coils are
the recognized standard
of the world. Write for catalog.
American Coil Co., P.O. Box 82, W. Somerville, Mass.
N. Y. Representatives, Auto Supply Co., 1662 Broadway, N. Y. City.

- KENT POCKET METERS

ACCURACY
Volt-Ammeters, 0-5 V.0-20A.
Price $6.00.

GUARANTEED
Volt meters O-5 V. $5.00.
Ampere meters, 0-20 A. $5.00.
Discount to trade.

ATWATER KENT TIFG. WORKS
110 North Sixth Street, Philadelphia, Pa.

Chart, tailor’s, J. R. Van Dame.....cc.c.u.. 790,333
Check or ticket, sectional, P. J. Menahan.. 790,515
Chneese cutter, F. P. Dunn .............. 790,564
Chest handle, J. D. Judkins.............. 790,689
Chopper. See Cotton chopper.
Christmas tree candle holder, H. Buhring.. 790,556
Chuck, automatic, J. Pearson........ccoce. 790,656
Chute delivery controlling device, J. Piza.. 790,852
Clamp feeding device, J. J. FosS.......... 790,494
Clasp, G. H. Taylor ......cccveeuvinnennns 790,329
Clock, cash register time, F. C. Osborn.... 790,654
Clock system, electric, Roberts & Robinson 790,753
Clothes line reel, Connell & Nay .. .. 790,818
Coal screen, J. Hickman...........ccevun. 790,572
Coffin, hermetically sealed, C. H. Hiser.... 790,729
Coin controlled apparatus, I. Kitsee........ 790,641
Coin controlled apparatus, fraud prevent-

ing device for, F. P. COX.....cvvvuun.. 790,347
Coining or other press, O. Smith.... 790,462
Coke quenching apparatus, F. R. Still. 790,326
Collar fastening device, R. Mount... 790,380
Collar, horse, F. A. Klappauf, et al 790,579
Comb, Taaffe & Winters......... 790,857
Combing machinery, S. Shackleton ........ 90,757
Compass deviation corrector, B. H. Camden

Concentrator, H. H. Campbell............ 79
Concrete block mold, F. & C. Eckhard g
Condenser, R. D. Tomlinson, reissue.......

Contactor support and casing, W. O. Mundy 790,381
Controlling mechanism, G. E. Turner...... 790,765
Conveyer, B. H. Alvey............ 790,776, 790,811
Core drill, C. A. TeIry.....ccvevveennennnnn 790,330
Core drill apparatus, C. A. Terry.......... 790,331
Core or mold making machine, Burkill &
Sunderland ............ 000 .. 790,781
Corn sheller, G. F. 790,289
Corset, F. V. Slonsky..... 790,534
Cotton chopper, B. L. Fikes......... 790,355
Crate, banana shipping, F. Schmitz. 790,400
Cream ripener, T. L. Valerius...... ... 790,466
Cream, ripening, T. L. Valerius............ 790,467
Creasing and folding machine, J. R. Little 790,797
Cultivator, W. F. Hartig.........cc0vvn.n 790,300
Cultivator, R. Pederson ............. . 790,387
Cultivator attachment, J. M. Etiman 790,623

Current commutator machine, alternating,
Winter & Eichberg ................... 790,414

Current machine, alternating, C. W. John-
.................................. 790,368

. 790,843
. 790,695
. 790,717

Cutting table, T. M. Lillard....
Cycle saddle, Brooks & Holt...

Desk light, T. Smith...................... 790,809
Dish or the like warmer, N. F. Boniface.. 790,612
Display case, revolving window shade, H.

129 (I 5 5 6000 000000 0R00800 000000000000 790,440
Display rack, McKinley & Osborne. 790,383
Display stand, A. Josephson .............. 790,438
Distilling apparatus, turpentine, H. Hirsh.. 790,635
Door hanger, T. Plice ......covvuvinnennn. 790,524

Door securer, H. Notthoff.......
Draft equalizer, C. B. Cowles

790,785

Drain, gas trap, and backwater trap com-

bined, cellar, F. Shay................. 790,322
Drier and separator, J. Waterhouse.... . 790,605
Drip pan, non-explosive, H. C. Weitzel.... 790,543
Dust blower and sprayer, A. J. Collins.... 790,784
Dust proof wheel box, M. Sklovsky........ 790,707
Dye and making same, azo, J. Hagenbach. 790,364
Dye and making same, nitroazo, J. Hagen-

LY 5 56600000 000000000000006 600000000 790,363
Electric current controlling means, 5

DOorman .....cieeiiiiiicncncncnsacnnans 790,819
Electric cut-out switeh, J. Frechette 790,789
Electric machine, A. F. Hemingway 790,569
Electric machine, dynamo, E. C. Wright.. 790,471
Electric machine, dynamo, B. A. Behrend.. 790,475
Electric motor controller, W. J. Warder, Jr. 790,541
Electrical apparatus, inductance and induc-

tion coil for, D. R. Lovejoy.......oc... 790,581
Electrical device or circuit, R. J. Hewett. 790,838
Electroplating apparatus, C. T. Pratt .... 790,747
Elevator door opening and -closing device,

H. Watson .......ccovineiiirenennennnns 790,334
Elevator load regulated starting and stop-

ping device, L. W. Southgate ........ 790,323
Elevator safety lock, L. Christiansen...... 790,678

Engine. See Expansible fluid engine.
Engine frame bulkhead, Skinner & Glenn.. 790,402
Engine igniter operating device, gas or

vapor, C. B. Harris.........covivunnnns 790,833
Engine receiver and reheater, compound,

Burger & Williams ..................0 790,284
Engine reversing mechanism, explosion, T.

L. & T. J. Sturtevant ................ 790,856
Engine self-oiling mechanism, L. Skinner.. 790,461
Engraving machine, F. M. Swayze........ 790,328
Excavator boom, E. L. Byron........ ... 790,478
Expansible fluid engine, J. T. Halsey .. 790,829
Explosive engine, H. B. Steele...... .. 790,325
Explosive engine, J. D. Maxwell.. ... 790,374
Eyegiass mounting, F. C. Merry......... 790,448
Fabrics, manufacturing colored, C. Bucher 790,718
Fan base adjustment, C. R. Meston ...... 790,377
Fastening device, L. Rodney........ ... 790,315
Feed water purifier, F. W. Cowern.. . 790,346
Feeder, time stock, W. B. Hayes.... 790,835
Feace tie, E. J. Bowerfind.......... 790,778

790,597

Fence, wire, E. F. Shellaberger.
Fence, wire, J. E. Fredrick 5

Ferrochromium, producing, E. F. P veoe 790,392
Fiber cleaning machine, vegetable, Me-

Cauley & Winfrey ......coceeveenienns 790,307
File box, J. C. Kirby .................... 790,578

Filter beds for sewage, apparatus for auto-
matically and alternately charging and

discharging, W. A. Moore.............. 790,520
Fire alarm apparatus, Gale & Davenport... 790,822
Fire apparatus, J. R. Hopkins............ 790,839
Fire dog or andiron, Patton & Scroggs.... 790,745
Fire extinguishers, valve for automatic,

5 11115 5505 000000000000300000060000006 790,841
Fire plug hose hitch, J. Donovan et al.... 790,874
Fire shutter, automatic, G. F. Hall . 790,632
Firearm, double barreled breech

O. A. FlocKken ........ccevuniiivennnnns 790,293
Firearm extractor, F. F. Burton.......... 790,615
Fish line snell attachment, G. Yoerger.... 790,336
Fishing float, D. M. Jones .......coccoeeeee 790,301
Fishing reel, H. B. Carlton . 790,676
Fishing rod, L. L. Bartlett.. 790,419
Flange, fly, F. C. Billings .. 790,280
Flange wrench, J. F. Reddy ...... . 790.853
Flat iron, gas heated, A. Laffitte......... 790,731
Flax, hemp, or such like, rippling machine,

applicable to, C. F. Petermann........ 790,802
Fleecing or napping machine attachment,

Chatfield & Struthers ................. 790,722
Floor and centerin% Wight & Townsend.. 790,413
Flue cutter, D. E. Dozer .................. 790,820
Fluid fuel burner, F. H. Lynn.... . 790,734
Fluid pressure brake, H. R. Mason 790,305
Fluid pressure equalizing device, Manning

Armstrong  ......ciiiiiieeiiieeieens 790,584
Flushing apparatus, C. W. Lendh. . 790,796
Fly trap, horse, J. McConnell..... 790,651
Folding box, Z. B. Webb, reissue. 12,350
Fruit cleaner, G. W. Harvey..... 790,834
Fruit picker’s bag, F. L. Hepner..... 790,837
Fumigating compound, H. V. Walker 790,469
Fumigation, H. V. Walker.. 790,468
Funnel, W. T. Taliaferro . 790.463
Furnace, F. C. Armstead . 790,339
Furnace, W. N. Best 5 . 790,777
Furnace, J. H. Anderson........... ...... 790,864
Furnace charging mechanism, blast, D.

111 {5 i 5 500 0000800080000 080000000000000 790,271
Furnace grate, boiler or other, Crosthwaite

esterby, reissue ..............0... 12,351
Furnace radiutor, R. A. May........ . 790,699
Furnace wall construction, D. Baker 790,269
Fuse for shells, percussion, J. B. Semple.. 790,407
Garment hanger, P. Steiger.............. 790,708
Garment holder, M. M. AdamsS............ 790,337
Gas burner. incandescert or other atmo-

spheric, G. & J. ray..... 790,713
Gas burner, open air. C. A. Harvey... . 790,365
fas condensing apparatus, O. N. Guldlin.. 790,297
Gas, generating combustible, C. Ellis...... 790,488
Gas generator, G. Apfel................ .. 790,418
Gas generator, acetylene, C. W. Beck 790,274

790,276, 790,277, 790,278, 790,867, 790,868

790,869
Gas generating interlocking mechanism, F.

10010 7: ) o P 790,465
Gas lighting burner, incandescent, J. W.

Bray  «cciccececesserocsssssssasssnsssns 790,714
Gas making apparatus, O. N. Guldlin... 790,296
Gas, manufacturing combustible, C. Ellis.. 790,4°"
Gas producer apparatus, C. Ellis.......... 790,487

Pfeasure Craft

A STRAIGHT TIP
Prepare for the approaching fishing season ‘&
by eq;ipping vourself with a‘‘ BRISTOL?
Steel Fishing Rod.
Many rodsare weak in the tip joint but the
tipsin the “BRISTOL” Rods are built
to lastas long as any part of therod ; that’s
one reason why they are so universally |
popular with campers, canoeists, guide
and other rough and ready fishermen,
Handsome Catalogue Free. Our new
Catalogue, cover in colors and illug~
trated throughout, will be sent on
application,
The Horton M};‘Ef
58 Horton Street, tol,

SC0,

not ordinary boats in quality or
appearance. You can tell a Truscott
you can trust one.
Won the GRAND PRIZE at St.
Lomis—the firstand only Grand Prize
awarded makers of small boats or

Send stamps for catalogue.
quarterly ‘“ The Launch ” is free.

TRUSCOTT BOAT MFG. CO.
Dept. 629, St. Joseph, Mich,

Satisfaction Guaranteed
WE BUILD :
Special Machinery, Machine Parts,
Interchangeable Machinery, Punches
and Dies, Gear Cutting, Etc.
The John R. Williams Co. lachine Works

114-118 Liberty Street, N ew York, N. Y.
120-126 Pacific Street, Newark, N. J.

THE Nulite £°2°%5 Lamps
For Home, Store and Street

‘W e also manufacture Table Lamps,

Wall Lamps, Chandeliers, Street

Lamps, Etc. 100 Candle Power

seven hours ONE CENT. No

Wicks. No Smoke. No Odor.

Absolutely safe. THEY SELL AT SIGHT.
Exclusive territory to good agents, 3 Write for
catalogue and

'prlces.
Chicago Solar Light Cg. Dept @, Chicago

“AUTO-MARINE MOTOR” $37.5

Weight 37 1-2 1bs. Height 11 1-4 in,
CONVERT YOUR ROW BOAT INTO A LAUNCH

Ratedatlh.p. Hasshown nearly 2 h.p. No valves, gears, springs or
cams. Jump spark. Reversible. Speed control. Only three moving
parts. Could not be made better if it cost five times as much. Order
now—the{ are selling so fast you may be disappointed in the sgpring.
Auto-Marine Motors from 1to 20 b. p.

DETROIT AUTO-MARINE CO., 76 East Congress Street, Detroit, Mich.
Formerly Detroit Lackawana Co. )

o

The
Wonderful

ENGINE
| ONLY

For Catalogues address

THE JEFFREY MFG. CO.
Corumzus, Onro, U.S. A.
NEW YORK DENVER

ELEVATING--CONVEYING--POWER

Transmission--Screening--Dredging--Coal Cutting
Drilling--Hauling--Washing Machinery.

BUILDING

ACME ROAD MACH'Y

Experimental Electrical Outfits

from which the following practical machines can be made: Dynamb or Motor
(high or low volts); Gas Engine Dynamo; Motor-Dynamo; Dynamotor; Booster ;
Single Phase A. C. Rectifier; Single Phase A. C. Motor ; Motor-Driven Self-Exciting
A. C. Generator, etc. Parts are interchangeable throughout. Can be purchased
altogether or one piece at a time, Bulletin B mailed free for the asking.

PARSELL @ WEED, % 129-131 West Thirty-first Street, New York, U. S. A.

JEFFRE

0

N
RS

ROAD

MACH
AND CONTRACT
CO.FRANKFO

HENRY B.HVDE
FOUNDER.

J.W,ALEXANDER.

J.H.HYDE
PRESIDENT VICE PRESIDENT

TIME AND TIDE
WAIT FOR NO MAN

Every tick of the clock
brings you nearer the un-
productive years of yourlife.
At the flood-tide of your
life make provision for your
mature years.

An Endowment Policy in the
Equitable will return your sur-
plus earnings when you need
them most — and meanwhile
your loved ones are protected.

Splendid opportunities for men of character to act as representatives.
Write to GAGE E.TARBELL 2%°Vice President

Send this coupon for particulars or write

The Equitable Life Assurance Society of the United States, 120 Broadway, New York, Dept. 29

Please send me information regarding an Endowment for §....
years of age.

..issued to & MaAN..cceeessenecas
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G‘ate, H. Holste ........ L 790,433 5 Pipes, manufacture of earthenware sanitary
Gear for gmtors, transmitting and revers- . . Stanley .. 791),::21
G ing, “--'BlrilmR B 7{)0,?24 a c P,istol breech sight, automatic, H. Hirsh.. 790,65
Gearing, varfable speed, R. N. Dye 700349 . Plianger and Fertilpor disteibuter, Wo B, T i
s £ , R. , anter and fertilizer distributer, . E. H.
Gearing, variable speed, II. H. Belden 790,421 F h rC, A :
REVISED and EVLARGED EDITION Gearing, variable speed, J. 1. & J. C. Caps 790,425 Is by Plausi(:tl‘l?;ld fertilizer distributer, combined, 790,460
. . G ft- . 5t ils i i stru t A <} rards ’ A
The SCICI‘Itif!C American des(usl;egginbémut(}le mzulpi)?ftl;usé Hifxllgb foofl, Electric"y Plan?ifurgifn& LEd‘E"dlgiah.uu Lo
] Of Receipts, Pfeiffer & Hein ........... ... 790,850 Plastic materldl mold, A. W so1
3lass blowing machine, C. T. 790,505 00 Platform, adjustable, H. Boelter .
yc o ﬁ |a Notes a.nd 3 | Glass furnace pot filling apparatus, . $ = Pliers, T D. Harper ..........
B 4T 790,332 complete Plow, A. J. Johnsen ......
Queries. % Glass insulators or -other glass articles, ma- e Plow, A. Casteli "
. chinery for the manufacture of, I M The Electricture OQUTFIT | | viow, P PBeaver
15,000 Recelpts- 734 Pages' Brooklfi’old manutacture of, e 790,715 Any kind of fish may be caught by this new method at will. })%g::’ ICS;‘r:lge % Bea‘{)‘;)" b ] i ‘90 746
. - . N L R Vi AT A S A bl tat the U has passed any law against this practice; Vs C ined grubbing, subsoiling, and
Price, s')_'oo in Cloth. %$6.00 in Sheep. $6.50 (,las}gwaleﬂnfémufdctm g machiner SR, 113(;Su?—eeearneryixmx:‘;:dgsrsat5port,»¥uthoutgdangertooperator turning, H. W. Toler .. 790,464
in Half Morocco. Post Free. Grain separator, T TonTal | L fools the big o). L b o S e it year: | | Plow ol oot B o ichards . 790,751
. Ira Hh , B 910,704 umber of these ou » ow soi e g 2 . .
A“jh's work hgs geen re- 1 Grapple, V. Goetz, 790,827 sonofdgrg:h;. 8utﬁtallcompleteonly$l 00 withfull instruc- Willwrgp“. \L“”“ - at_t.'c_h_[?e“.t’ H 790,769
vised and enlarged, Grinding machine, E. C. Schrade 790,705 | | tions. CanbecgmedmlheﬁtshegrgmTordmgryta:écsl;ggi Sy d  Promb, 7. Kadd I 790,813
N 3 i T + s prepaid, 2o cents extra, ealersand age! . ratoh il arenatna Q@ 195
900 New Formulas. ) Grinding mill - H. W Shongh it it O | | meney o end for cBtloguc of fhiog tackl, i Pueumatic despateh tube apparatus, 0. 8.
The work is so arranged ypsum, .improving, Heintzel & Cramer 790,366 The VIM CO., Dept.19, 68 E. Lake 8t., Chicago, Ill. § |, = k. o ons tor DT Adelso crgar ]
as to be of use not only to Hamgmér, I)I"\W‘Tyl G. Iélgnol] 790%;’;3 T’géﬁﬁggg :?;?ﬁ:,gto% Dlim‘lf;mgdelsporger... ;?)?)3;’(7)
thg S;_r;ei?a;gnﬁblﬂ to tl?g Hammer, steam, A. L. Eicher. 00566 | T e Pocket, secrot double safety, C. FL. 790,595
Bove i aee in over Em‘uess amt;i-}nin;{}n.d,\. »\thl{lﬂéllpl,Li“I.{... 790,594 FOR LEVELING UP gortable drill, P. R. Anton......... 790,268
RzCE(PTS' & i home and WOI‘kShOp larness /-)L' e lIke, raw 00} or, . up- ower transmission meehamsm .
; szs:\n" . circular containing full DTt e 790,317 \ R speed, M. Guttner .................... 790,362
» Q\’“ | Table of Contents will | Harrow, G. Lettenmyer 790,443 u B%?ﬁlhcg{{ﬂlﬁlgﬂardfg&réﬁfﬁﬁ {’%Vrgg’é% Power transmitting system, A. N. Olson.. 790,801
be sent on application. Harrow draw bar. B. 790,444 o > Press. See Colning or other press.
e ar. A y than our handsome and serviceable f
Those who already have | Harrow, riding, W. Merrill 790,371:‘ Cross Level. Made of nicely enameled Pressure regulating device, C. A. Carlson.. 790,287

iron with polished ends it is at once | Printing device, time, T. Carney....... . 790,677

790,865
a haudy and fine-iooking tool. 1t meas- | Printing machine, Scott & Swindells. 790,530

theCyclopediamay obtain | Harvester, corn, D. E. Anthony
the 790,555

Hay press, C. A. Bridges

1901 APPENDIX. | Hay ricker, J. N. Sorrell.................. 790,855 ures 2 inches by 3 inches by 3¢ inch, | Printing machine, W. Scott 790,531
Price, bound in cloth, $1.00 Heat, device for effecting the radintion of, and costs only 6:3 cents. Printing press, flat bed cylinder, W. -
postpaid. . f w. ZENE i 790.416 Catalogue free on application. | | SOl «o o ceop et e ;ggv?;ﬁ
- eater, C. E. McPhersol 790,384 - rinting » blaten, OCKSIro 90, (o0
JUST PUBLISHED Heel polishing machine, W. C. . 790,679 SA‘VY\I:R TOOL MFG. CO. . FitChburgf Miss. Prmgng p!i(;sses ete., bedt rfnll “(E' aﬁ't‘%
Hinge, seat, A. A, Lytle............. 790,798 - lon roller arrangement for, G en-
° o e e Hoe or weeder, C. W. Stuart 790.760 L R R R R TR 790,78%
Clen l lC merlcan Hoisting apparatus, T. Ogden 790,741 Prune dipper and spreader, C. J. Kurtz.... 790,580
gnrse ls‘eleasing mechanism, A. P. Wee 790,710 . I‘]lpPg;iztlm‘é gﬂltltelzﬂpel' making machinery, 790,589
orseshoe, F. C. & W. T. Canavan.... 90, " & et A ), 90+
Horseshoe, removable, A. R. Ward.... Pump, centrifugal, B. G. .
Reference BOOk Hose coupling, Joy & Clark ¢ 3 > ? II)’ump, eeuttrlhffugall, Lea 1& .Peg(il‘\.. Nash TooT60
12mo. 516 Pages. Illustrated. 6 (‘olored ggie i‘;"‘;pl‘."?; M(; gengrlt : Manufactory Established 1761. P‘lﬂ{,’; csf,'l‘f_‘[’ugfﬁu.iﬁfg ‘:,‘ﬂ"c'ﬁ;’vis'&H'She?ﬁf 790,702
Plates. Price $1.50, postpaid b f}m.l_neiif‘s ;E‘V L:{zrm.vit(‘(;? er Lﬁnd Colm]ed Slate hl"eliclls, Rubber_ Bands, DALZOT  wveeveeneeseeeiaenn 790,786, 790,787
; The result of the queriesof | Hydrant or fire plug, B. F. Bohne........ 790,423 }}?ﬁfjigj {',',‘,’i‘;,..,‘f};‘d "cJﬂs.,’lﬁ'l‘,',‘;"s’Rm’;;e Punch feed mechanism, Greenleaf & Haden. 790,361
three generations of readers | Mydrocarhon burner, G. . Bennett........ 790,422 Send for descriptive Circular S : Punching machine carrying and guiding ap-
and correspondents is crvsial- | T¢e ‘handling machinery, H. H. Porter, Jr.. 790,310 A ; y  paratus. J.J. Davies ................ 790,559
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is such as to enable any Practicat Man to Design, Con- Jullongh oo . 790, - i an & N
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€ ¢ 0 . banding . g quired. = Send for new camloql\o 2. Sewing machine, double chain stitch, Chau-
Ra‘pld ana Accurate Production of Metal Parts inter- Lubricating apparatus, IT. Hamelle. .. 790,498 THE BUFF & BUFF CO. P vot & Coulfer [ 790,782
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g;;ght?hg%l()y booktutg]aftoﬁhoafsog;lgly dls%lqses produtcerE ()ven: buvker’s', B. Yere ...t T 790,862 cribes the Bessey process. 2_{)1'211;tingsg.ppara}ush J.BVotl;] (ller Kammer.. 790,369
s 1n zaS- ine; v f : acker, raw, J. B. Bar 4
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:tea‘;;%s 111“2%J#§1n§}-e_11;,{}? BAISON | oo e e oo 790,351 briquetting machine. Sweep mill, A. A. Ambler............ Tl 790,33
ing,tsrvr;rd-swallowing, Photo‘gsv[)hle eloping apparatus, C. H. 790.532 Swing gate, farm, J. A. Clements. . 790,618
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TERRE HAUTE, IND., ‘F”ebrua.ry 17, 1905. Telephone desk attachment, portable, E.

BRENNAN MOTOR CO., Syracuse, N. Ocumpaugh  ..u.iiiiiitiiienerneanenann 790,740
Gentlemen—The writer has been operating one of your Telephone multiple switeh, C. V Beaver.. 790,814
o motors, a,sdguble Telephone, party line, H. M. Bascom...... 790,550

cy]m?‘er for ‘){gg Telephone switch, electric, G. F. Archer.. 790,812
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state that themo- | Thermostat, H. H. Blackman ....... 790,870
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: [ Truss, G. L. Gerard
black, postfree for two dimes or 20 cents in stamps Tubular fabric, producing, =
LANGUAGES PRINTING COMPANY Tufting apparatus, E C Hartshorn ...... 790,501
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Turbine, A. Davidson .............
Turbine, elastic fluid, A. R. Dodge

DES[GNER WANTED Turbine, steam, J. Stumpf...... 790,405 to 790,408
Turret attachment, R. G. Denyes ........ 790,484

. Typewriting machine, W. J. Barron...... 790,272 a e wee"
Typewriting i B. A. Brooks...... <
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N . R Typewriting machine, W. C. Farnum. 0o 7'90 292
designer in fishing reel and rod Typewriting machine, C. D. Rice........ 790,591
a ypewriting machine, S. Nielsen .. 790,652
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. Valve, center, T. Redman ............. 790,313
Wm. Shakespeare, Jr., Kalamazoo, Mich. | valve for explosive engines, starting, H.
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PATENTS WANTED for clients. Those suitable E. Declereq ....ovoveiuneinncnnaneeenn 790,482
for mail order business preferred. Corporations formed | Water tube bhoiler, S. Thurstensen ....... 790,763
and stock placed for valuable inventions. Weighing apparatus, milk, R. C. Mealey. 790,375 |
A R I T T U I e st I INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 942, SCRANTON, PA.
Veighing mechanism for refrigerators, Salo £
Are you interested in Patents, Model or Experimental & Hoag ...............oi...... 790,527, 790,528 Please explain, without further obligation on my part, how I can gualify for a
work? Our booklet entitled Welding boiler tubes, R. L. Woodrum and larger salary in the position before which I have marked X
WHAT WE DO—HOW WE DO IT| wuiy socket and rein Goider, combined, B, oo Bookkeener T T ——
will be sent t 0 you onrequest. . Jacobs ...... e e 790,503 Stcnogr_apher i Electrician Arch. Draughtsman
KNICKERBOCKER MACIIINE WORKS, Inc., Winding spool spindle and bearing therefor, Advertisement 'W'nter Electrical Engineer Arch}tect
8-10-12 Jones Street, New York. Salathe & Tamberlin ................ 790,526 Show Card Writer Teleph Eg A {Engi
Window guard, J. A. Swenson .......... 790,535 Window Trimmer Ele CPL‘?ﬂﬁt, nzgue{ ]Satx’-gctu}rza Engineer
BRAZE cAsT IRUN WITH BRAZIRON Window lock, automatic ventilating, H. Mech, Draughtsman Mecix E’g Hng Supt. Fﬂ ge ﬂ%i{leerb
CErnst Lo 790,490 Ornamental Designer 3 ech. Engineer o,relmarlxz lumber
Cheap, easy. Send 12 cents in stamps for information, | Window screen, H. L. Roberts . «e.. 790,752 Illuystrator urveyor Mining Engineer
testimonials and samples of Braziron and flux sufficient | Window, self-closing, F. C. Kasch . .. 790,370 Civil Service Stationary Engineer English Branches
for several jobs. Wire stretcher, C. F. Lamp ....... .. 790,691 Chemist Civil Engineer Commercial Law
THE A. & J. MANUFACTURING COMPANY good hgﬁ%de{:i (%;V.}*‘ancher flgg,géé e
icago, 111. rench, H. J. ilson 90,
9 8. Canal St., Chicago, Wrench, L. Haneke ... . 790,830 Name
ALL Wrench, H. G. Weatherill ...... veee. 790,860
TYp WRITERS MAKES — Street and No.
EOFl ALl the Standard machines SOLD or RENTED AN Y. DESIGNS.
WHERE at HALF MANUFACTURERS’ PRICES,
i Shipped with privilege of examination. Send forCat. | Badge, T. A. Bramberry .....coccoeee..... 37,437

Picture frame, W. L. Cooper .37,443 to 37,446
Typewriter Emporlum, 208 Lasallet,, Chicago Picture frame ornament, E. W. Habermaas 37,447

Silver, plated, or similar ware, metal orna-

PLUMBING SCHOOLS sooon o or similar setidtes, handie for > 41

ANTED—Men and boys to learn plumbing trade. G. Strohhaker ..............00o..ln e 37,438 | = e
W ¢ cannot supply degmmd for graduates. $4.50to | Tableware, bas-relief border for metallic, TH HA RR I N GTO N & K I NG
$5.00 ner day Eight weeks completes course. Earn while A, Steffin  ccieiiiiiiiiiiiiiiiiiiiieans 37,442 I e e
learning. Address for catalogue COYNE BROS. CoO., . ]
Plumbing Schools, Cincinnati, O., St. Louis, Mo. Em- -
ployment guaranteed or money refunded. LABELS.
““Cotton Boll Shells,”” for waste boll shells,

BLISS ELECTRICAL SCHOOL E. 8. LAthrOD  «ovurnsneneenrensnnns 12,158

Street Washington “Dentableach,”” for tooth wash, Dentableach

w., » D.
Offers a theoretlcal and practical course in FLEC “Dogtor Nasaki’s Eye Tonic.’” for .e.vhe. ‘medi- g2, Make Rubber Stamps l E BATTER'ES
TRICITY crmplete in one year. Students actually con« cine, Stark & yS oli ’ 12,148 ) .
struct Dynamos, Motors, and electrical instruments. «Dr. Reite’s Golden Q%m'lﬁ' CHair Tonie Large Profits—Light Work KI N DS
13th year opens September 27. Send for free Catalog. . o e_na on : ALL

for hair tonie, Dr. J. B. Reitz Medicine A few dollarg will purchase a complete
[0 Y 12,151 | manufacturing outfit with full instruc
tions. Ambitious young men should in

“E-Z-Down  American Aromatic Stomach
SAN Jd OSE Bitters,”” for stomach bitters, E. Marx 12,153 | Vestigate at once. Write for Catalogue

“Frazier’s Sulphur Hair Tonic,”” for hair BARTON MFG. CO. of the Light- House Engineer, Tompkinsville, N. Y.,
Santa Clara Valley tonic, M. J. Frazier . 12,152 | 341 Broadway New York until 12 oclo%-k M, June 21, 1905, and then opened. for

“King of Fire,”” for patent i g furnishing miscellaneous articles for the Light-House
c A L x , o R N x A 0f Fire €0. u..iiieeniiiiiiiiiiii.. , 12,155 Establishment, for the tiscal year ending ..une 30, 1906,

THE WILLARD STORAGE BATTERY CO:‘CLEVELAND.O

SEALED PROP OSA LS will be received at the office

“Pinkham’s Nonpareil E; Shampoo Cream, : in accordance with specifica’ icrs, copies of which, with
Tor shampoo cream, Pinkham Mfg. Co. 12,150 . SPECIAL MANUFACTURING. . - [ESte® proposals and other information, mzitlycbe bad
“Pri rth,”’ iti- upon application tu_Lieut.-Col ossell, Corps o
Prlzvealfse, %{]‘l‘ig’sﬁgogﬁgbw ﬁgo.cohﬂ:‘e:e:,' Clh 12,144 DIES AND STAMP'NGS TD ORDER Engineers, U. S. A., Engineer.
Seil Unsurpassed in Fertility. “Silk Sheen,”” for embroidery floss, T. H. SPEC'L MACHINERY-MODELS-EXPERIMENTAL WORK.
Climate Equable and Healthtul. R 5 000a020000080006000800000a030R0 12,157 DROP FORGING DIES AND DROP FORGINGS. .
Educational Facilities Leading the World. “The Christy Safety Razor,”” for safety HARDWARE SPECIALTIES e7c.MANFD T0 ORDER.SEND SAMPLES |
Opf’o"t“'""es for the Home Seeker. razors, R. J. Christy Company ....... 12,156 ORTlﬁEWIEiSOg ';ACTH!NE N X m
Magn.ﬁ'{,‘éR‘ﬁ’gf&;ﬂ;’,’gif‘}ﬁﬁ'{ﬁé’ﬁsﬁgﬁ. “Thel'{ Olf‘pheﬂm CShOE.” for shoes, Chas. A. Ty 970: HAMILT §T. CLEVELAND, ono_C) Cir. & advice free. Wm. Gardam & Son.45-51 Rose St.,NY.
aufman  Co.  .....i.iiiiiiiieieean i
Send a 2c. stamp for our booklet. “The Wise OIld Man’s Liniment,”” for INVENTORS.-Our specialty is practically devel-
pharmeceutical or medicinal preparations, .| opltng mtvenmonhs. Design and build spec&a{ plﬂltl}: ang
ROSeN & BergNEr .............eeceeeess 12,154 . Corliss Engine Brewers automatic machinery, presses. cies, models, pattern
“Whitlock’s Club Cheroots,”” for cheroots, [L and Bottlers’ Machinery. gl‘n 3 VT weﬁ'g{ and jigs. Send for Booklet N. W ) hig, P
SAN JOSE CHAMBER OF COMMERCE E. WHhItlock & CO. +reeunnnrereeennns 12,145 MF@G. CO.. 8% Clinton St., Mllwaukee, Wis AN ACKE & BoN, 642, 9th St , Phi adelphia, Pa.
san Jose (Hozay), California “With These Hose Wear,”” for hose, F. E. VT,
MiISTrot e.ceececinecccicccanccesasscanne
B i »
e o e, Sam Francisoo Lt N MODELS & EXPERIMENTAL WORK. | BT ARy IYOR Ty i WLy i
Mention SCIENTIFIC AMERICAN PRINTS. Inventions developed. Special Machinery. | Y ETHE AR Ty L T L g T TT A
E. V. BILLAARD, 24 Frankfort Street. New York. E.KONIGSLOW:STAMPING & TOGL WORKS, CLEVE LAND 0.
50 Years’ “Alevay% in I:]he Weigh,”” for weighing scales,
. irsch ... . i

Experience

Parents

Trade Marks,

e ust” moras Mo T DT I HoR?E 2, Woont, oblumye, B8k il Magical Apparatus.

«
S5d] I“Il_g_" . _f_o_r_ . fi_ Com remedy’ _________ Grand Book Catalogue. Over 700 engravings

o \

‘““Felt Pickers,”’” for piano tools, C. H. Lang. 1,329 Aeronaut L. Stevens, | 25c, Parlor T'ricks Catalogue, free.

“Hagmei Shank Roller,” for piano tools, C. 1.398 BALLOONS Box181 Madison 8q,, N. Y. | MARTINKA & CO.. Mfrs., 498 Sixth Ave., New Vork.
L1 e S E 8008000080800 8060860000000 5

“Key Rebushing Wedges,”” for piano tools, Special TMachinery designed and built to order. Circular free. Wonderful

C. H. Lang ............................ 1,327 t
“Puo funers’ G for piane ool G G. M. MAYER, M.E., 1131 Monadnock Bl, Chicago, !lI. B MNIGEA D
H. Lang ...ceceeeecerncecoceroonsosense CO., Dept. 52, 89 Cort-
“U. S. Score Pads for Progressive Five Hun- ; ) landt St., New York.

Designs, ; IERDTLE'5TA 'CO,
* ' dred,”” for game scorers, United States
Copyrights, Etc. Playing (011 [ S 5806 00000800600000800 1 T B%‘S’ pETF{%RSC&OF;\"%UREf’
Anyone sendin, ket “Wouldn’t you like to hold my hand, Play [
quxekylv ascertalmggui gp?glggdfigzcwﬂgg&?ﬁ with Bicyecle Cards and you hold good MASUN s NEw PAT- WHlp HU'STS
invention is probably patentable. Communica- Cards,”” for playing cards, United States RUBBE Expert Manufacturers save expense and liability incident to Elevators.
:L(;Jntsfsrtexgctl l%%%tg(;(;%ggl fli-)landbocik on lzatetnts Playing Card Co. ....cueeveeeneneencnns 1,324 Fine Jobbing Work | Adopted by principal storehouses in New York & Boston
T securing patents
Patents taxen through MUNN & GO, recoive PARKER, STEARNS & SUTTON, 228-229 South St., New York | Manfd. by ‘;’?(R%Enyc,e,‘}’{: iVIAUS(S)NA& C0. Iuc,
Special Notwe. w1thout, charge, in the A printed copy of the specification and drawing Transportable, Tempering and A i
of any patent in_the f-g:gggom.g“ I{ft' e {ui]ydp:;tent Furnaces Burning Conl.  Firmg manﬁ'f'igﬁm‘l’fé SETS OF CASTINGS —~ OF
Cle“ I Ic merlcan in print issued since , Wi e furnished from | guch are requested to send prices and drawings under ( EL EN GI_NES
this office for 10 cents, provided the name and| heading L. A, 2592, t0 RUDOLF MOSSz, Leipzig. = b
A handsomely illustrated weekly. Largest cir- number of the patent desired and the date be ! ) SEND 10.¢ FOR 126 PAGE
culation of any scientific {ourna.l Terms, $3 a given. Address Munn & Co., 361 Broadway, New W - - ILL. CATALOGUE.
year: four months, §1. Sold by all newsdealers York. Ositms heture METAL SdP L = =>ALS0 TOOL
MUNN & cu 361 Broadway N wYm’k anad}an paten;sténay novz be obtamgd b);hthg in- la,rgesteqmpmentn]gwgsg;r?é’
5 ventors for any o e inventions named in the fore- X b o
M e going list. For terms and further particulars model forlow estlmate ;ndsbzlsl? e?ég&l ad%lceFREE %QQ““QW 1Y% \N\%\\-‘\!\k“

Branch Office 625 F St. Washington, D.C. address Munn & Co., 361 Broadway, New York. THE EAGLE TOOL €0., Dept. A, Cincinnati, O,

Removed to 182 Milk Street.



Scientific American

JunNE 3, 190s.

Orient Buckboard 4 H. P. $375. 35 Miles an Hour.

The Orient Buckboard

Simple, dependable ~works so well everybody likes it.
Here's one report: “We are much pleased. ... It bas )
climbed the steepest hills...and run beyond our ex-
pectations. Have had no extra expense and it runs |
better than when we first began.” It beats half the
big cars and costs no tortune. Four styles, $375, §450,
$415, $525 i X . i
Desire to arrange for energetic representatives in un-
occupied territory. Write for Agency proposition. ‘
|

WALTHAM MANUFACTURING COMPANY
Factory, Waltham, Mass.

Address Geuergl Offices, 44 Broad Street, New York
Members of Association of Licensed Automobile Manufacturers.

AUTOMOBILES

Do you want to buy a second-hand automobile? Ex-
change or sell, write us. We are the largest dealers in
new and second-hand automobiles m the world. Write |
us for our bargain sheet of machines on hand. We are |
sure we have what you want.

TIMES SQUARE AUTOMOBILE COMPANY
164 W. 46th st., near Broadway, New York City

AUTOMOBILES $195

Up (we can sell your auto).
Autoand Launch Supplies, En-
ines, etc. Send postage.
uto Exchange & Supply Co.
A.L. Dyke, Manager, 3939 Olive, St. Louis

A WATCHMAKER
POLYTECHNIC INSTITUTE

Formerly Parsons Horological Institute
PEORIA, ILLINOIS

LARGEST and BEST
WATCH SCHOOL in AMERICA

We teach Watch Work, Jewelry, En-
graving, Clock Work, Optics. - Tuition
reasonable. . Board and rooms near
school at moderate rates.

Send for Cataloy of Information.

LEARN TO BE

BRADLEY

Pump-
ers, Sawing and Boat Outfits, Combined
), with Dynamos.
Gasoline, Gas, Kerosene,
Send for Cataloguwe.
State Power Needs.

E CO., Box 148 STERLING. ILL.

CHARTER GAS ENGIN

TO I’ROVE that Daug’ “ Tip-Top”* is
the best and simplest device for making
100 copies from pen-wntten and $0

Net

A7
i

copies from typewritten original, we will
ship complete duplicator, cap size,
days’ trial.
Price #7.50 less $
{ e 9 8814 per cent, or
ThePelix A, B. Daus Duplicator Co., DausBldg., 111 John 8., New York
Track and VWagon or Stock Scales made.
Also 1000 useful articies, including Safes,
Money. Lists Free. CHICAGO SCALE Co.. Chicago, 1. J
The Most Modern Marine Motor
= weighing least per . and_pos-
p sessing the fewest partsisthe Van
easy to operate, simple, rehable,
clean. Greatpower. Perfectcon-
cleans the cylinder.
VAN AUKEN-CLEVAUC CO.

without deposit, oo ten (10) !
trade discount of

S l All varieties at iowesc prices. Best Rallroad
Bﬂ ﬂ Sewing Machines, Bicycles, Tools. etc. Save |
having the most raﬁnid speed and }

- P
Auken Motor. No vibration,
trol. Always ready. Every stroke
Yonkers, N.

¥

CRUDE ASBESTOS

Y
DIRECT FROM MINES

prepAreD | R. H. MARTIN,

ASBESTOS FIBRE | 0FFICE; ST.PAUL BUILDING
for Manufactrrrers use 220 B’way, New York.

Photo Lenses|

and Shutters of every
kind for all purposes;
Professional,

Amateur, Process.

-- Sold Round the ‘World on all -
Cameras. Catalogue free.

Bausch & Lomb Opt. Co.

ROCHESTER, N. Y.

New York Chicago Boston

PORTABLE CONCRETE

Block TMachine

Ambitious young men can start
fine business, immediately profita-
ble, easily expanded

Blocks cost 6 cents to make, sell
for 18 cents. One man can make
200 blocks per day. Whole outfit
costs $12:.00.

Sand, water and Portland cement
only materials required.

Sent on trial.

THE PETTYJOHN CO.
516 N. 9th St., Terre Haute, Ind.

PR s

SIDES=U-SA

156 to 21 Clinton Street. |

Aewbaptaad
WATCHES

Interest you because while absolutely guaranteed for accuracy,
they are away ahead of any watch on the market in appear-
ance and workmanship--equal to the most expensive; but they

sell for so

to show them to you.

write us

little the price will surprise you. Ask any jeweler
If you do not find them on inquiry—
Write us anyway, for our Red book describing men’s

watches, and our Blue. book of ladies’ watches, We will send
them to any address upon request.

T

37-39 Maiden Lane
New York City

he New England Watch Co.

63 Victoria Street
Liverpool, England

e Pow

The First Fffectiv

LT 2L I

pumpnecessary. Price, complete, of brake. whistle and tire filler, $50.00.
GAS ENGINE WHISTLE
for gasoline launches i§ on the same principle. Can be plainly heard two miles away. Write

THE WATRES

us for special booklet (escribing either device,
GAS ENGINE WHISTLE COMPANY,

er Brake for Automobiles

and the only one operated by power from
the engine.- Heretotore the brake has
been operated by foot or hand power,
but now the
Watres Spent Gas Brake

does all the work of motoring without
taking any power from the running
ot the engine- Acts slow or quick on big
or little machines. Adds to safety. The
cam device blows a whistle louder than
any horn and also inflates tires. No

1137 Broadway, New York

AN
are lu. o
é O -
when new, 'be Sl to
A ¢ TAYLOR &évq.'oa’
a good, thick, wern
it will stand-all kinds or hard wear.

Every man who proposes to build ou
lighten himself upon this question o

ravel, etc.)
to look at

damage.

tin roof is like
:d grain leather —

ght to en-
f roofing,

from the fact that the roof is the mostimportant

part of the house. We can teach every
this tin makes the best root. It will p:
learn. Let us send you a **Guide
Roofs.””

one why
ay you'to N
to Good

N. & G TAYLOR COMPANY

ESTABLISHED 1810
Philadelphia

Economical Power

Insending out their last specifications for
gasoline engines for West Point, thel U. S.
War Department required them ‘‘to be

0Olds Engines or equal.” This speaks vol-

umes for our engines. It means they excel all
others or the U. S. Government would not de-
mand them.,

They are the horizontal type, 2 to 100 H. P,,
and are 'S0 simply and perfectly made that it re-
quires no_experience.to run them, and .
Repairs Practically Cost Nothing.
Send.for acatalogue of our Wizard Engine, 2
to 8 H. P. (spark ignition system, same as in

the famous Oldsmobile)the most econom-

ical small power engine made;fitted
with either pump-jack or direct con-
nected pump;or our -general cata-
"~ " "logueshowing all sizes. o
0lds Gasoline Engine Works,
Lansing, Mich.

New York Agents, R. H. Devo & Co., Binghamton, N. Y.

JESSOP'S STEELee
FOR TOOLS, SAWS ETC. |
WM JESSOP & SONS L2 91 JOHN. ST;NEW YORK

all mechanic’s lines

The Modern Machines for Mechanics §

Here are two of the most useful and indispensable machines.
the left shows the best Bench Drill ever constructed for sensitive work.
Drills from smallest size up to 5-16 inch.
hole and is counterbalanced by coil spring around feed lever shaft. Insures
perfectly true and accurate work, . The Twentieth Century Polishing Lathe,
see cut on right, is one of many different stvles and sizes of Polisbing Lathes
that we manufacture,

We have

. Send for catalogues B-15, C-15.
" THE W.W.OLIVER MFG. CO., 1482 Niagara St., Buffalo, N.Y,

The cut on
Spindie has- Morse-No. 1 taper -

them to run by foot ar belt power, for use in

Complete
Onl

$15.

2ol

A Magic Lantern for showing Engrav-
ings, Prints, Cuts, Illustrations 1 lgmks,
Models and Sp ecimens on the Screen without
previous preparation, brilliantly lighted and
in natural colors. Send for circular.
Williams, Brown & Earle
Dept. 6, 913 Chestnut St., Philadelphia, Pa.

JUSTSENDMEONEDOLLAR

and T will ship C. O.D. to any railroad station in the U. 8.
this fine Willard Steel Range Anyone can say they have
the best range in the world, but T will furnish the evidence
and leave the verdict to you. After you examine this range,

it you are sa

tisfied in every way, pay Agent $14.00 and freight,

and you become the possessor of the best range in the world
for the money. The range has six 8-inch lids; 18-inch oven:
15-gallon reservoir; large warming clrset; top cooking ser-

vice 30x34. ins,
Shipping weight, 400 1ts.
them giving satisfaction

testimonials.

Guaranteed' to reach you in perfect order.
Thousands in use and every one of
Wr.te for full description and

WM. G. WILLARD

No. 12 WILLARD BUILDING
816-320 CHESTNUT STREET

ST. LOUIS, MO

OQutfits for . ..

Eigomee YOUR OWN ELECTRIC LIGHTS

Any size place. summer homes, launches, yachts, etc,

Every

detail included; very best material: practical.

' So simple no electrician required. Light All the Time,
as storage battery included. Gas, Gasoline or Steam
engines used give plenty of power for pumping water,

sawing wood, refrigeration, etc.

For our new s56-page

Catalogue describing over roo different outfits, address

ELECTRIC DEPARTMENT

RICHARDSON ENGINEERING CO., Hartford, Conn.

Model F, $950,
. f-0.b. Detrolt.

Power
Economy

Cadillac construction is so
simple—so closely does it ap-
proach absolute perfection—
that practically all energy the
motor develops is used in an
actual propelling force. This

principle of economizing pow-
er—and hence minimizing the
cost o f maintenance—is the
chief feature of Cadillac
superiority,

economy,

coupled with

unfailing reliability,

has placed the “Car that
Climbs” in the front rank of
motor vehicles. . Of all auto-
mobiles it comes nearest to
being actually zrouble-proof.

You would be interested
in our beautiful catalog—still
more interested in seeing and
trying a Cadillac at the near-
est dealer’s,

Write for booklet
the dealer’s address

N and

Model F—Side-Entrance
Touring Car shown
above, $950.

Model B—Touring Car
with detachable Ton-
neau, $900.

Model E—Light, stylish,
gowerfu Runabout,
ivided seat, $750.

Model D—Four Cylinder,
30 h. p. Touring Car,
$2,800.

All prices f.o.b. Detroit.

CADILLACAUTOMOBILE CO.
Detroit, Mich.
Member A. L. A. M.

AGENTS WANTED

WE want a live man in ‘every town in the country to act as
our official agent in securin% subscribers to MODERN
MACHINERY. : The work can be carried on nicely without

interfering with your present occupation and it’s an easy way to
make a little money on the side.

MODERN MACHINERY PUB. CO.
917 Security Bldg., Chicago, Ill.

Banner Welding and
Brazing Compounds

Welds at a low heat, does not fly.
Saves time and fuel. GUARANTEED to
weld iron to steel or malleable won.
Pass all arguments until you have tried
the BaNNER Branps. We will send
a large free sample upon mquiry.

Cortland- Specialty Co.

Sole Manufacturers, CortraxD, N. Y.

THE LIGHT MOUNTAIN
AND T1INING TRANSIT

An instrument fitted with separable leveling head.

Graduations on sterling silver, 5 5-8 inches dixmeter,
two double opposite verniers, reading to minutes.
Telescope #]1-2 inches long, withaperture 11.8 inches.
y, Well balanced. Will reverse at either end. Gives
g large clear field. Clamps and tangent to telescope
axis. Compass needle # 1-2 inches long. Variation
arc. Long taper centers with broad flanges. Weight
10 pounds. Tripod 7 1-2.

THE HANNA NFG. CO., Troy, N. Y., U. S. A.

i

A. E. GALLIEN, Mgr.

UNITED STATES BRANCHES
NeEw York OSTON PHILADELPHIA
12 West 33d St. 20 Park Square 1120 Chestnut St.

CHICAGO, 1461 Michigan Boulevard. CLEVELAND, 406 Drie St. /4
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