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A NOVEL CANAL LIFT AT FOXTON.
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.
Although the transit of freight in bulk by canal is
conceded to be the cheapest process of conveyance from
one point to another, yet it has one great drawback.
This salient disadvantage is the amount of time occu-
pied in the completion of the journey. Quick dispatch

is imperative in these commercial days of high pres-
sure, and it is owing to the slowness of this system of
transit, in comparison with railroad celerity, even
in connection with freight trains, that the utilization
of the waterway has fallen into such desuetude. The
consequence is that the canals are only used in those
instances where the peculiar nature of the goods, or

no necessity for quick transit, renders it available.

Attempts to accelerate canal conveyence and to

render it sufficiently rapid to compete with freight

trains are being made by the employment of electric

traction in lieu of horse towing, although these

efforts are to a certain exient handicapped by the
(Continued on page 159.)

Top of the Lift, Showing Raised Barge Passing from Tank into Upper Reach of Canal.

Power House and Guide Pulley on the Left.

The Barge Lift in Operation.

A NOVEL CANAL LIFT AT FOXTON, ENGLAND.

Descending Tank Loaded. Height of Lift, ¢5 feet; Grade, 1 in 4.
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The Editorisalways glad . 0 rececive for examination illustreted
articles on subjects ot timely interest. Lf the photogramhs are
sharp, the articles short, and the fac:s authentic, the contributions
will receive special attention. Accepied arucles will be paid for
at regular space rates.

THE MANHATTAN BRIDGE FIASCO.

In our issue of July 16 we presented a rdésume of
the history of the city’s abortive attempt to build a
suspension bridge across the East River, at a point
adjacent to the present Brooklyn Bridge; and we think
that the average citizen of New York would have
found that story positively entertaining, had it not
been so completely humiliating to his civic pride. In
the article in question, which is accompanied with
illustrations of the substitute plans which are pro-
posed by the present Bridge Commissioner. no attempt
was made to criticize the engineering features of these
plans, and this, not for the reason that they were by
any means beyond criticism, but because we felt that
the time was not then ripe for such discussion.

Judged purely from the asthetic standpoint, the

new design, if we except the anchorages, is pleas-
ing, particularly as comparz:d with the recently
completed Williamsburg Bridge. The improvement

is due to the very shallow depth of the stiffen-
ing truss, which runs at the floor level from end

to end of the structure. Unfortunately for the
design, what it gains in appearance from this
shallow truss, it loses in structural efficiency. The

object of such a truss is to prevent local sagging of
the cables under a concentration of load at any point in
the bridge where it may occur; but the ability of a
truss to resist this bending is pfoportionate to its
stiffness, and its stiffness is directly proportionate to
the cube of its depth. Hence, other things being equal,
the shallow truss, such as here proposed, will be a weak
truss, unless, indeed, it be made extraordinarily heavy
and an immense amount of steel material be massed into
the upper and lower lines of the trusses, or what are
technically known as the top and bottom chords. But
if such a mdssing of material be made in order to com-
pensate for weakness due to shallow depth, the truss
becomes inordinately heavy, and an additional amount
of material must be put into the steel cables to carry
the increased weight of the trusses; consequently the
bridge becomes proportionately heavy and costly.

Now this decreased strength and stiffness, or greatly
inoreased weight anl cost, as the case may be, does
not appear in such a dainty little drawing of the bridge
as was shown in our issue of July 16. It does not appear
in the elaborately-shaded plans that were submitted to
the Municipal ‘Art Commission. All that is seen in
those plans 'is a pretty picture of a rather graceful-
looking structure. Such a drawing gives no informa-
tion whatever as to the strength, the weight, the
rigidity, the ease of erection, the cost of erection, and
the thousand and one other items which must be
carefully considered by the expert engineer kefore it
can be said whether such a design is a practicable and
useful one. It may be pretty—it is pretty. But before
the city embarks on an expenditure of twenty million
dollars for a public utility, it wants something more
than a fanciful sketch, hastily drawn up by a newly-
installed Bridge Commission.

Let us briefly state what are the indispensable re-
quirements for the bridge in question. First, in view
of the frightful conditions of congestion on the present
Brooklyn Bridge, the new design should be of such a
character as to admit of the most speedy erection.
Secondly, in view of the astonishing rate at which
travel between New York and Brooklyn increases, and
the absolute certainty that big and wide as the bridge
is being made, it will, before many generations have
passed, be called upon to carry..even more than its
estimated load, it is imperative that the structure
should be made exceptionally rigid and strong.
Thirdly, it should have as great architectural or
asthetic beauty as is consistent with the require-
ments above stated. Now, comparing the two designs,
the one accepted by the Municipal Art Commission
was provided with eye-bar cables with a view to speedy
erection, and it is certain that it can be constructed
under contract in from three and a half to four years.
It is equally certain that the new design with wire
cables would take from one and a half to two years
longer to construct, for the new Williamsburg Bridge,
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built generally upon the same lines and with wire
cables, consumed over seven years in construction.
As regards the comparative rigidity, the design ac-
cepted by the Municipal Art Commission embodies
stiffening trusses that have a maximum height of 58
feet, whereas the new design gains its architectural
appearance by cutting down this height from 58 to 24
feet, which is 16 feet less than the height of the
trusses in the existing Williamsburg Bridge. We ven-
{ure to say there is not a single competent bridge
engineer in the world who, when first looking at this
design, did not feel astonished to see that the de-
signers should have returned, in a bridge of this stu-
pendous magnitude, to principles of construction in the
way of shallow stiffening trusses that were condemned
and abandoned forty years ago. This very element of
shallowness in the trusses condemns the design from
an engineering point of view at the very first glance.

There is one more point of comparison of the two
bridges which is perhaps the most important of all,
and that is that whereas the design accepted by the
Municipal Art Commission, prior to its acceptance,
was submitted by the Mayor to the most eminent
board of bridge experts that could be gotten together
in this country, and was cordially indorsed by them,
the new design, which was drawn up by one of the
subordinates of the engineer who designed the first
bridge, has never been submitted to any board of
experts, and therefore has nothing back of it, in an
engineering sense, more than the individual opinion
of the engineer and his associates. The Municipal Art
Commission can pass upon the @sthetic elements of
the new design; but until this design has been sub-
mitted to an expert board, the Art Commission finds
itself at a great disadvantage in making any com-
parison of the comparative engineering value of the
two designs. For reasons best known to himself, the
present commissioner appears unwilling to have any
expert commissioner pass upon his plans; although if
those plans are in complete shape it would not take
more than a month’s time to secure a report upon
them. Why is the present bridge commissioner unwill-
ing to submit these plans to the same expert investiga-
tion which passed upon the plans that he had rejected?

PERILS OF THE SUBMARINE,

The narrow escape of the crew of the submarine
torpedo boat “Porpoise” from a terrible death during
some recent practice off Breton’s Reef, again brings
fereibly to mind the great perils which attend sub-
marine work. As far as can be learned it seems that
the “Porpoise,” in charge of two lieutenants and eight
men, took a position off the lightship and there sub-
merged, intending to make a run at the depth of 20
feet. The type of submarine to which the “Porpoise”
belongs accomplishes its diving by maintaining a
slight reserve of buoyancy, and then setting the sub-
merging rudders so that they carry the boat beneath
the water, the depth of submersion being determined
Ly the angle at which the rudders are set. It seems
that, in the present casc, the rudders became jammed,
so that they continued to carry the vessel down untii
she rested on the bottom at a depth, according to press
reports, of 120 feet. To raise the vessel, an attempt
was made to blow out the water-tanks; but of course
at this great depth, the water pressure tending to
crush in the “Porpoise” was considerzbly greater than
that which she was designed to stand, amounting to
52 pounds to the square inch, or about 3% tons to the
square foot. It seems that when the valves of the trim-
ming tanks were opened in the endeavor to expel the
water from the tanks, it was found that they would not
operate. Moreover, the enormous crushing pressure
upon the boat started leaks, and the water began to
come in through the seams of the plating and around
the joints of the torpedo tube. In this emergency,
which was about as terrible as could be imagined,
Lieut. Nelson, who was in charge, utilized an air pump
worked by hand, to expel the water, and after a long
period of hard work on the part of the crew the hoat
slowly rose to the surface and was towed into Newport.

It is supposed that the trouble was due to the fact
that the boat had not been overhauled for cleaning
for nearly twelve months, and that, conscquently, the
sea cocks had become choked. The terrible plight in
which the crew found themselves brings to mind the
recent accident in the British fleet when a submarine
was run down and lost with its entire crew. If the
accident proves to have been due to negligence in the
upkeep of the boat, of course there will e nothing in
the incident to shake the faith of those who believe in
the submarine as such. On the other hand, the inci-
dent serves to illustrate the special perils that attend
this form of naval service, unless it be conducted with
extreme caution and unremitting watchfuiness.

-

ELECTRIC POWER FOR OIL WELLS.

M. L. Gaster, a prominent German engineer, has
recently brought out some facts regarding the use of
electricity in connection with petroleum production.
The world’s petroleum production for 1903 stands at
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20,000,000 tons, and of this more than one-half is fur-
nished by Russia, the rest coming from the United
States and Canada, Roumania, and Borneo. The de-
mand for petroleum greatly exceeds the present pro-
duction. The substitution of oil for coal, in order to
be advantageous, needs a better regulation of the
methods of producing it and also of the price. In
this connection the use of electric motors is a question
of great interest. One point of superiority is the
suppression of fire risks. As concerns the industrial
applications, it will be remarked that in Russia oil is
cheaper than coal, so that all the vessels of the Caspian
Sea and Volga, as well as the locomotives of the Caura-
sus between Baku and Batoum, are now burning oil in
preference. In England and France the question is
not so far advanced and is only in the experimental
stage both as regards locomotives and stationary en-
gines. The use of current, which is generated in a
large central station to operate motors for petroleum
wells, is justified by the great extent of ground covered
Ly the wells, as well as the danger from fire caused by
the steam engines which operate the drills and pumps.
Another reason for using such a system is the varia-
tions of load which occur at the different wells. These
three points alone will therefore explain the advantages
of a central station system.

The first wells to be drilled by electric motors were
in Roumania, where the ¢ystem was inaugurated five cr
six years ago. The first installation, provided with
a set of motor-driven pumrps, was put in by the Dutel
Company. A central station was erected at a distance
of 11, miles, to supply the current. The motors are
of the three-phase type, operating at 300 volts. The
total capacity of the staticon is 200 kilowatts. ILater c¢n,
the Lahmeyer Company, one of the leading German
electrical firms, erected a large station for tie Rou-
manian ccmpany Steana Romana to be used in operat-
ing a great number of wells. Hydraulic power is
used here and the turbine plant can furnish 1,500
horse-power. Four dynamos of the three-phase type
were installed, giving 300 volts each. A set of frans-
formers raises the voltage to 11,000 for a high-tension
line which runs for 20 miles or more to the well-
district. Near the wells is a reserve station which can
run in connection with the central plant. It uses three
Diesel motors of 300 horse-power each. The motors
use crude oil and consume 0.28 liters per horse-power-
hour. A year ago there were as many as 30 electric
motors in use at the wells at Campana and 27 at Bush-
tenari, or about 60 in all. The first cost of the plant
was $2,400 per well, and the running expenses $40
per horse-power-year. )

In Russia the conditions are less favorable for the
use of electric power. This lies in the fact that the
oil which is now consumed to furnish the power for
the wells, is not subject to any tax, and therefcre a
very cheap supply of energy can be had, aithough it
is wasteful and accompanied by fire risks. However,
it is to be noted that there are a numher of electric
plants for operating the wells in the Russian disztrvict.
One of these is at Balachani and it was the first (o
be installed. Almost at the same time a second elec-
tric station was erected in the district belonging to
the Nobel Company. In the spring of 1901 a large
central plant was laid out for 1,500 horse-power o
supply the wells belonging to the Apcheron Company,
on the Caspian. The station uses two steam engines
and two dynamos of the Allgemeine (German) malke.
A great number of motors are used at the wells. Since
then other clectric plants have been installed at Bala-
chani, Bibi-Eybat, Baku, and other localities.

-

THE PRODUCTION OF IRON ORES IN 1903.

Again the United States has surpassed all competi-
{ors in its yearly output of iron ores. This is the most
jmportant fact contained in the report made by Mr.
John Birkinbine to the United States Geological Sur-
vey on the Production of Iron Ores in 1903. The re-
port, which will be part of the annual volume “Min-
eral Resources, 1903,” has just been published as a
separate pamphlet and may be obtained free of charge
from the Director of the Survey. Its opening para-
graph declares that the quantity of iron ore produced
in the Tnited States in the year ending December 31,
1903, was 35,019,308 long tons. This means a decrease
of 534,827 long tons, or about 11 per cent, from the
maximum of 35,554,135 long tons in 1902. The quan-
tity mined in 1903 is, however, the second largest re-
corded and is greater than the combined totals for the
vear 1902 of Germany, Luxemburg, and the British
Empire, which are the nearest competitors of the
United States. The data for 1903 for these countries
are not yet available, but the same comparison will
probably prove true for this year also.

The iron ore obtained in 1903 came from 22 States
and 2 Territories. Minnesota, Michigan, Alabama, and
Wisconsin were the leaders in production. Nevada
was added this year to the list of producing States,
while Vermont and Montana reported nc ore mined in
1903.

The iron ore mined was of the four general commen-
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cial classes: red hematite, brown hematite, magnetite,
and carbonate. In 1903 the quantity of red hematite
mined in the United States was 86.6 per cent of the
total for the country, and of that Minnesota con-
tributed over one-half. Alabama was the most im-
portant contributor of brown hematite. The three
principal States that mined magnetite in 1903 were
New Jersey, New York, and Pennsylvania. The red
hematite showed a decrease of about 1 per cent from
the production of 1902, the brown hematite and the
magnetite a decrease each of 7 per cent. Only the
carbonate ores, the least important class, showed an
increase over the output of 1902. That increase
amounted to no less than 26 per cent. As in 1902, all
of this class of ore was obtained in Ohio and Mary-
land.

The Lake Superior district stands pre-eminent as a
producer of iron ore. Its annual output exceeds that
of any foreign country, and the average character of
its ore is excellent. In the year 1903 the Mesabi and
Vermilion ranges in Minnesota, the Marquette range
in Michigan, and the Menominee and Gogebic ranges
in Michigan and Wisconsin produced a total of 26,-
573,271 long tons of iron ore. Of this ore the Mesabi
range alone produced 51 per cent. In addition to the
above-named ranges in the United States, a sixth, the
Michipicoten range, was opened in Canada in the
year 1900, but its product in 1903, 223,976 long tons,
is not included in the above data.

Of special interest in connection with the production
of Wisconsin is the fact that the year 1903 witnessed
the initial output of iron ore in the new Baraboo iron
range, near the town of Freedom, in the southern part
of the State. These deposits of Bessemer ore, which
are within convenient railroad haul of the blast fur-
naces at Chicago, Ill., may furnish important addi-
tions to the ore supply of these furnaces.

The State of Pennsylvania showed a decline of 22
per cent from the total of 1902. This decline is due
almost entirely to the diminished output of one of
the large mines, the Cornwall Ore Hills, to which
Pennsylvania has been mainly indebted for its position
as a prominent producer of iron ores. New Jersey, on
the other hand, showed an increase of nearly 10 per
cent over its 1902 production. The construction of
several modern furnaces was the chief cause of the
increased output in New Jersey, and it is probable that
an augmented production may be expected in the near
future.

The total value at the mines of the 35,019,308 long
tons of iron ore produced in the United States in the
vear 1903 was $66,328,415, or $1.89 a ton, an increase
of 5 cents a ton, or 3 per cent, over the value per ton in
1902, viz.,, $1.84. In 1903 the highest average value
at the mine was placed on the Colorado iron ores,
viz., $3.12 a ton, and the lowest on Texas ores, $1 a
ton.

Iron ore to the amount of 980,440 long tons, valued
at $2,261,008, or $2.31 a ton, was imported into this
country in 1903 from Cuba, Canada, Spain, Newfound-
land, Algeria, the United Kingdom, British Columbia,
Belgium, and Germany. It is evident from the rela-
tively high value placed on the ores from some coun-
tries that the estimate is based on some other con-
gtituent than the iron contained in the ore. The total
export of iron ore in the year 1903 was 80,611 tons,
valued at $255,728. The greater portion of this went
to blast furnaces located in the Province of Ontario,

Canada.
_—_— - ——————

THE HEAVENS IN SEPTEMBER.

BY HENRY NORRIS RUSSELL, PH.D.

The principal item of astronomical news for the
past month comes from the Harvard Observatory. It
may be remembered that in 1899 the announcement
was made that a faint satellite of Saturn had been
discovered upon photographs taken at the Harvard
station at Arequipa, Peru. So long a time has passed
since then that astronomers were beginning to fear
that the satellite had been ‘lost,” because it had not
been possible to obtain enough observations to deter-
mine its orbit. But a short note from Harvard, which
appeared a few weeks ago, sets these doubts at rest.

The satellite has been photographed on many occa-
sions in the last five years, and a long series of ob-
servations obtained this spring has made it possible
to calculate the orbit, and predict the satellite’s motion
accurately. The details of this are to be published in
the “Harvard Annals,” but have not yet reached us.

The following facts have, however, already been
published: The period of the satellite is about a
year and a half and its distance from Saturn is nearly
8,000,000 miles. It is an exceedingly faint object, its
magnitude being about 151, and it requires a tele-
scope of two feet aperture to see it at all—though it
can be better observed photographically. Judging by
its brightness, its actual diameter is about 200 miles.

This satellite, the faintest known in the solar sys-
tem, has been named Phoebe by its discoverer, Prof.
W. H. Pickering. Phoebe was a sister of Saturn, and
as three of his other sisters, Rhea, Deone, and Tethys,
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as well as two brothers, Hyperion and Iapetus, are al-
ready commemorated among his satellites, she will
find herself in good company.

In addition to its extreme faintness, the new satellite
is remarkable for its very long period—six times as
long as that of any other satellite in the solar system.
The calculation of the changes produced in its orbit
by the Sun’s attraction will furnish a problem of great
intricacy, which will keep the theoretical astrono-
mers busy, while to secure accurate observations of so
faint an object will demand great technical skill.

The astronomers of the Harvard Observatory are
greatly to be congratulated upon this very interesting
discovery—especially Prof. W. H. Pickering, who dis-
covered the satellite by a comparison of photographs,
and Dr. Stewart, who took the plates at Arequipa.

The European delegates to the Astronomical Con-
ference at the St. Louis Exposition are now in America.
The English delegate, Prof. Turner, of Oxford—the
present president of the Royal Astronomical Society—
has visited America several times, and requires no in-
troduction; but the name of his colleague, Prof.
Kapteyn, of the University of Groningen, in Holland,
may be less familiar.

He is probably unique among astronomers in being
the director, not of an observatory, but of a laboratory
—an institution whose business is not the making of
observations, but the working up of observations made
by other people.

With a modern photographic telescope, it is possible
to take so many plates in one night that weeks are
required for their measurement and reduction. Very
few such instruments can therefore be worked to any-
thing like their full power, simply because few, if
any, observatories have a large enough staff to handle
the enormous amount of material that would be ob-
tained.

Prof. Kapteyn, who had no large telescope at his dis-
posal, conceived the idea of working in co-operation
with some one who had one, and entered into an ar-
rangement with Sir David Gill, by which a great num-
ber of plates taken at the Cape of Good Hope were
forwarded to Holland for discussion. The result of
twelve years’ work appears in the three bulky volumes
of the “Cape Photographic Durchmusterung,” contain-
ing a catalogue of the places of more than 450,000 stars
in the southern sky.

Since the completion of this great work, there have
appeared a series of the ‘“Pullications of the Astro-
nomical Laboratory of Groningen,” some of which deal
with the parallaxes of stars and clusters determined
from measures of plates taken at other observatories,
and forwarded to Groningen for reduction, while
others, treating of mere general topics, such as the
average distance of stars of a given magnitude, or the
relative numbers of starseof different degrees of actual
brightness, are perhaps the most important contribu-
tions that have been recently made to our knowledge
of the sidereal universe.

All this work is of the highest scientific value, and
the fact that it has been done with relatively very
inexpensive apparatus points a useful moral.

There is no way in which an American amateur
astronomer, or a professor in a small college, could do
more useful astronomical work than by following Prof.
Kaptleyn’s example, and working up photographs in
co-operation with some great observatory.

A good deal of work of this kind has been done at
Columbia University, as its long list of publications
dealing with the Rutherford photographs testifies; and
recently this work has been taken up at some other
observatories—for example, at Vassar—but there is
still plenty of room for more workers.

This sort of work is admirably fitted for the smaller
colleges. A measuring machine of the highest ac-
curacy costs only a few hundred dollars, and if used
in co-operation with one of the great observatories,
work of the highest quality could be done with a rela-
tively small outlay. There is no doubt that photo-
graphs would be available for any one who knew how
to use them.

This would be particularly good work for students,
as its educational value is great, and it can be done
at the student’s own time, involving no night work,
and being independent of the weather.

It is much to be hoped that a number of “astro-
nomical laboratories” may soon be founded in the
United States.

THE HEAVENS.

The brightest constellations now in gsight lie in or
near the Milky Way. Cygnus is directly overhead at
nine o’clock in the evening in the middle of September,
and Lyra is west of it. Aquila is south of Cygnus,
just past the meridian, and Sagittarius is below it on
the right.

Capricornus is due south. It contains no bright
stars, but at present it includes Saturn, which is the
brightest object in the southern sky. Aquarius and
Pisces, which lie in the southeast, contain no bright
stars, but Fomalhaut, which is south of them, in the
constellation of the Southern Fish, is fairly con-
spicuous.
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Pegasus lies above these, with Andromeda and Per-
seus on the left, and Aries below the two. Cassiopeia
and Cepheus are in the Milky Way, between Perseus
and Cygnus, and Auriga is rising in the northeast.

Booétes is low in the west, beginning to set. Corona
and Hercules lie between it and Lyra. Ophiuchus and
Serpeus fill the southwestern sky. Ursa Major is low
in the northwest, with Draco and Ursa Minor above it.

TIIE PLANETS.

Mercury is evening star until the 15th, when he
passes through inferior conjunction and becomes a
morning star. He is invisible to the naked eye except
for the last week of the month, when he rises about
an hour before the Sun.

Venus is evening star in Virgo, setting about an
hour after sunset. On the 23d she is quite near the
bright star Spica.

Mars is morning star in Cancer and Leo, and is
slowly moving out to the westward of the sun. He
rises between 4.30 and 5 A. M. On the 28th he passes
within a degree of the bright star Regulus.

Jupiter is on the borders of Pisces and Aries, and
rises at about 8 P. M. in the middle of the month. His
satellites afford a very interesting study for a tele-
scope of three inches aperture or larger. On the
evening of the 24th there is a specially interesting
display, as the third and second satellites are succes-
sively eclipsed, and a little later the first satellite and
its shadow cross the disk of the planet.

Saturn is evening star in Capricornus, southing at
10.30 P. M. on the 1st and at 830 on the 30th, and is
well placed for evening observation.

Uranus is evening star in Sagittarius. On the 19th
he is in quadrature, and comes to the meridian at
6 P. M.

Neptune is morning star in Gemini, and is observ-
able before sunrise.

TIIE MOON.

Last quarter occurs at 10 P. M. on the 2d, new moon
at 3 P. M. on the 9th, first quarter at 10 A. M. on the
16th, and full moon at 1 P. M. on the 24th. The moon
is nearest us on the 9th, and farthest away on the 23d.

She is in conjunction with Neptune on the 4th, Mars
on the 7th, Mercury and Venus on the 10th, Uranus
on the 16th, Saturn on the 20th, and Jupiter on the
26th.

On the 9th of September there is a total eclipse of
the sun. It is a remarkably long one—the duration
of totality reaching six minutes—but, unfortunately,
the track of the shadow, though 9,000 miles long
by over 100 miles wide, lies entirely in the Pacific
Ocean, without encountering any land at all, except at
the extreme end. The eclipse can therefore only be
observed on board ship, which precludes the use of
telescopes and makes it improbable that any observa-
tions of much scientific value will be obtained.

Cambridge Observatory, England.

ettt

SCIENCE NOTES,

The relations between transparency, color, and tem-
perature of the water are discussed by O. d’Aufsess in
Ann. d. Physik.; the color affects the temperature, the
temperature does not affect the color. It is not neces-
sary to make comparative transparency observation:
always under the same conditions of the sky; the au-
thor found with his white disk, 1 meter in diameter,
the same transparency value at noon with a cloudless
sky, and after sunset. To study the influence of or-
ganic compounds which turn the color into yellow, he
filtered water through vegetable earth, and determined
the amount of soluble organic matter in the lake
water.

For the meteorological service in German East Af-
rica H. Maurer has devised a sun-dial which has proved
useful at twenty stations whose magnetic declination
is unknown and whose latitude is only known within
half a degree. The instrument is disk-shaped. The
dial forms a semi-cylindrical surface, the axis of the
cylinder, the style, lying in the plane of the framing.
‘When the style is mounted parallel to the earth’s axis,
a plummet rests against the quadrant plane and marks
the latitude on it. There is a notch in the style, pro-
ducing on the dial a spot of light, whose position is,
by turning the instrument, adjusted to the sun’s decli-
nation for the day according to a table.

At the International Hydrographical conference re-
cently held at Copenhagen, the Scottish delegate, Mr.
Robertson, of Dundeé, described some recent and in-
teresting new discoveries he had made concerning the
Gulf Stream. It has heretofore been popularly be-
lieved that the section of the Gulf Stream which
reaches the Faroe .Islands goes direct to Norway. Mr.
Robertson has discovered from the result of his inves-
tigations that the section, however, travels first to the
Shetland Islands and then to Norway. He also pointed
out that the Southern Gulf Stream sends a section to
the North Sea which runs along the coast of Scotland
and the North of England, touches Jutland, and then
travels north. The high degree of saltness and the
temperature in the North Sea this hydrographer has
found to be purely attributable to this source.
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LAUNCH OF THE ARMORED CRUISER “SOUTH DAKOTA.”

As the present war in the East progresses, and the
reports of the various naval engagements come to
hand, it becomes increasingly evident that the superior
fighting value of the armored over the protected
cruiser is being firmly estab-
lished. It 1is Dbattleship
against battleship, armored
cruiser against armored
cruiser, and protected ves-
sels against ships of the
same class. Thus in the re-
cent engagement in the
Korean Strait, it was the
four armored ships of the
“Iwate” class that engaged
the great armored cruisers
of the “Rurik” class, and it
was not until one of them,
the “Rurik,” was in a sink-
ing condition, and her con-
sorts had drawn off in the
endeavor to escape, that a
couple of cruisers dared to
venture in and deliver the
final blows.

The value of the armored
cruiser being thus so thor-
oughly established, it is for-
tunate that for several years
past the United States navy
has built all its cruisers of
the armored type. At pres-
ent we have six vessels of
this class under construc-
tion, which are among the
largest and most powerful
afloat—the “Colorado” and
the “Pennsylvania,” build-
ing by William Cramp &
Sons, Philadelphia; the
“Maryland” and “West Vir-
ginia,” buiiding at Newport
News, and the “California”
and “South Dakota,” which
are under construction at
the Union Iron Works, San
Francisco. The last of these
vessels to be launched was
the “South Dakota,” which
forms the subject of the ac-
companying illustration. The
six vessels are identical, and
the following description of
the “South Dakota” will
answer for any one of the
class.

The principal dimensions of these ships are as fol-
lows: Length on load water-line, 502 feet; beam, 69
feet 6% inches; mean draft, 24 feet 1 inch; displace-
ment on that draft, 13,680 tons, the full load displace-
ment on maximum draft being 15,138 tons. The dis-
tinguishing feature of-the vessels as to their appear-
ance, is the
high freeboard
and the long
unbroken
sweep of the
upper decls.
The protection
consists of a
continuous belt
of Krupp ar-
mor, which
varies from 6
inches in
thickness for
a long stretch
amidships to a
thickness of
31 inches at
the ends. As-
sociated with
this is an ar-

mored deck
which is 1%
inches thick

on the flat and
4 inches in
thickness on
the side slopes.
For about a
third of the
vessel’s length
amidships
there is a con-
tinuous wall of
side armor
which rests
upon the 6-
inch main belt,
and extends to
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the upper deck. This armor is 5 inches in thickness
throughout, and it incloses the central battery. At
the ends of this side armor are transverse bulkheads
4 inches in thickness. In our illustration of the

launch, the shelf upon which the bottom of the water-

Copyright 1904 by Geo. P. Pitkin,

Displacement,, 13,680 tons. Speed, 22 knots. Coal supply, 2,000 tons. Armor: Waterline belt, 6 inches ; turrets, 614 inches;
barbettes, 6 inches; deck, on slopes, 4 inches,fon flat, 134 inch, Armament: Four 8-inch, fourteen 6-inch, eighteen 3-inch, twelve
8-pounders, eighteen smaller guns. Complement, 829.

LAUNCH OF THE ARMORED CRUISER ‘““SOUTH DAKOTA” AT SAN FRANCISCO.

line armor belt rests is clearly visible. The 6-inch
gun casemates have 6 inches of armor protection, while
the gun emplacements for the main armament of
8-inch guns are protected by 6% inches of
armor.

There are also 9 inches of Krupp steel on the con-

ENGINES OF THE ARMORED CRUISER “SOUTH DAKOTA."
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ning tower and 5 inches on the signal tower, which ig
placed beneath the after bridge.

The armament consists of four 8-inch, 45-caliber
guns, of the latest model, which are carried in two
barbette turrets, one forward and one aft, with
armored ammunition hoists
extending from the bar-
bettes down to below the
protected deck. The inter-
mediate battery consists of
fourteen 6-inch 50-caliber
guns. Ten of these are dis-
tributed in broadside on the
main deck, firing through
recessed ports in the belt
of 5-inch side armor. The
other four guns are located
on the upper deck, within
casemates protected by 6
inches of steel which are
placed at the four corners
of the central battery.
These four guns and the
four guns immediately be-
low them on the main deck
are capable of being fired
dead ahead and dead astern.
All the 6-inch guns have
small semi-circular shields
fitting snugly up to the
openings at the recessed
ports above mentioned. The
secondary battery consists
of eighteen 3-inch 50-caliber
guns. Four of these guns
are carried on the main
deck forward, four on the
same deck aft, and eight of
them are carried in broad-
side on the upper deck be-
tween the 6-inch guns.
There are also a pair of
3-inch guns on the super-
structure. The rest of the
armament is made up of
twelve 3-pounders, eight 1-
pounder, two Gatlings, and
six Colts. The vessel car-
ries two submerged torpedo
tubes which are located for-
ward toward the bow.

The vessels will be driven
by two sets of four-cylinder,
triple-expansion, vertical in-
verted engines. The boiler
installation consists of
thirty Babcock and Wilcox
water-tube boilers, having a grate area of 1,600 square
feet, and a heating surface of 68,000 square feet. The
engines, when running at 133 revolutions per minute,
are designed to indicate 23,000 horse-power and drive

the vessel at a speed of 22 knots an hour. The nor-
mal coal supply will be 900 tons; but there is a
maximum
coal Dbunker

capacity of
2,000 tons. We
present an il-
lustration of
one of these

engines.
The “South
Dakota”  will

carry the large
complement of
829 men and
her great size
will make it
possible to give
them comfort-
able accommo-
dations. A to-
tal of 2,219tons
of armor will
be worked into
her, and with
her high speed,
good battery,
and coal sup-
ply, the “South
Dakota” and
her sisters
will, no doubt,
give an excel-
lent account of
thems elves
should they
ever have to
pass through
the ordeal of a
naval cam-

paign.
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A NOVEL METHOD OF MAKING RELIEF MAPS.

Relief maps are so frequently seen in the museums
and expositions, particularly in the government ex-
hibits of all countries, that few people realize the labor,
patience, attention to detail, and skill necessary in
performing the best work of this character. In the
scientific, educational, and war departments of the
civilized nations the importance of this branch of the
topographer’s art is fully recognized, and constant
development and improvement are
being sought after. The work in
this direction that Mr. Matausch
is doing at the Museum of Natural
History, New York, is not yet gen-
erally known.

The first difficulty encountered
is in the choice of a suitable scale
of elevation. This scale must be
such that even topographical fea-
tures of minor importance are
plainly discernible, while at the
same time there is apparent no
unnatural distortion. This scale
will probably be different for al-
most all countries, and the success
attending the construction of the
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of the country. The following strata become smaller
and smaller till the highest elevations are reached,
and the mountain peaks are indicated by pegs of the
proper height. A layer of clay or wax is now placed
upon the strata mentioned above, and the modeling
begins. Great care must be exercised in building up
the gradual rise from one elevation to another, in
forming the mountains and in tracing the water lines
and river courses. At this stage everything depends

Ready for Varnishing and Making the Plaster Impression or Mold.
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ed for exhibition or other purpeses are turned out.
in making the map of Mexico, shown in the photo-
graphs, great difficulty was encountered because there
are no accurate or large scale maps available of con-
siderable portions of that country. These difficulties,
however, were largely overcome by using the reports,
sketches, and photographs of Bandelier and Saville,
both of whom led exploring expeditions into the lesser-
known parts of Mexico. As soon as the work in hand
is completed, Mr. Matausch will be-
gin a large size map of Mont Peleé
and its immediate vicinity, work-
ing from data and photographs ob-
tained from the various scientific
expeditions sent to that ill-fated
locality.

A STRANGE; RAILWAY ACCIDENT.

A railroad accident attended by
some very curious results recently
occurred on a branch of the Phila-
delphia, Baltimore & Washington
division of the Pennsylvania sys-
tem, extending through the town of
Laurel, Del. At this place the rail-
way crosses a navigable stream

Smoothing off the Rise from Straium to Stratum Before Putting on the Layer

oi Clay on which the Surface Modeling is Done.

map will depend largely upon the skill and judgment
of the designer.

After the scale has been determined upon, a large
detailed map of the country in question is smoothly
glued to a level wooden surtface, and layers or strata
of wood or cardboard—the thickness depending upon
the scale chosen—placed upon it. These strata corre-
spond to the different elevations shown on the maps.
The first or lowest, corresponding to an elevation of a
few hundred feet, usually follows the coast line closely.
The next is somewhat smaller in area as the elevation
increases, and the outline varies with the peculiarities

The Open Draw and the Wreck of the Schooner and Engine.

A NOVEL METHOD OF MAKING RELIEF MAPS.

upon the accuracy and skill of the worker alone. Mr.
Matausch works from the most detailed maps obtain-
able, from sketches and descriptions of explorers,
and where possible, from photographs. The deli-
cacy of operation and the patience necessary in this
work may be understood if we consider that the
conformation, peaks, ridges and comparative size of
a mountain actually 19,000 or 20,000 feet high must
be shown upon a model possibly half an inch in height.

After the modeling is completed the map is var-
nished, and a plaster impression of it is made. By
means of this plaster mold the maps which are intend-

A STRANGE RAILWAY ACCIDENT,

Tracing the Watercourses. The Surface Modeling is Practically
Completed with This.

on a bridge, the track being about 25 feet above
the water. The bridge consists of three spans and is
of the ordinary steel-girder type, the center one being
the draw span. Through a misunderstanding of sig-
nals, the engineer of a passenger train ran on to the
bridge before he perceived the draw was open. The
locomotive fell through the draw, but fortunately the
coupling between it and the tender broke under the
strain, leaving the balance of the train on the bridge
and the embankment forming the approach, although
the tender hung over the brink.

The schooner “Golden Gate” was passing through

Two Wrecking Cranes Lifting Up the Locomotive.
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just at the time the accident occurred, and was in
such a position that a novel head-on collision was the
result, the locomotive striking the forward part of
the vessel. Such was its momentum forward as well
as downward that the front portion partly telescoped
the hull, as shown by the illustration, of course sink-
ing the schooner. One of the most difficult problems
{0 solve was the best way of putting the engine again
on the rails. Here the advantage of the wrecking
crane was strikingly demonstrated, for without it the
altempt would have been impracticable without the
use of several cumbersome derricks. The weight was
in such a position that it could not be dragged ashore,
and, further, was partly buried in the hull of the
vessel. Cranes were hauled to each end of the track.
Two spans were temporarily placed in position to re-
place those damaged by the accident, the ends being
supported on the masonry bridge piers and kept from
shifting by false work. The cranes then took a posi-
tion where the jibs extended over the vessel, and the
engine was raised without difficulty, and swung upon
the rails. To accomplish the feat, however, it was
necessary to lift the weight of 45 tons to a height
of 30 feet and swing it laterally about 10 feet.
—_— e -—

DIRECT PHOTOGRAPHY IN NATURAL COLORS ON PAPER,.

It is not a new idea to found, on the basis which
Herschel established in the beginning of the forties,
a process which has for its purpose the isolation by
the action of light of single colors from a color-mix-
ture. Davanne, Dr. Wiener, and others have written
on the subject, and E. Vallot announced in 1895 that
he had succeeded in obtaining corresponding colors
by allowing sunlight to act for three or four days
through colored glass on paper impregnated with the
three fundamental colors.

I concluded to experiment in this direction, and
especially to strive to obtain the bleaching by light
in the shortest possible time by means of additions to
the color mixture, writes an unknown author in Photo-
graphische Chronik. I found that various ethereal oils
heighten the light-sensitiveness of organic coloring
matters to a very considerable degree; oil of anise is
especially effective, and the principal effect is due to
the anethol contained in this oil. I continued these
experiments, and arrived at the following process:

Writing paper free from wood is drawn through a
bath which consists of a mixture of alcoholic solu-
tions of primrose, Victoria blue, cyanin, curcumin,
auramin, and an addition of anethol. The test of the
proper constitution of this bath is made by exposing
a sensitized strip of paper under a test negative com-
posed of red, yellow, green, and blue strips of glass.
If the composition is correct, exposure in sunlight
must cause all the colors of the test negative to ap-
pear on the strip of paper. The bath must be kept at
a temperature of 20 deg. C. (68 deg. F.) The sensi-
tized paper is hung up to drain and allowed to dry at
the same temperature.

It is exposed in a printing frame as soon as sur-
face-dry, either under a picture of colored glass, or
under a transparency, or under a colored lantern slide.
Every delay diminishes the sensitiveness of the paper
to light, so much so, indeed, that even an hour after
preparation it has become considerably less gzensitive.
The exposure in perpendicularly-falling, full, clear, sun-
shine varies according to the transparency of the neg-
ative, the strength and anethol content of the bath,
and the intensity of the light. Under favorable condi-
tions I have obtained good results in five minutes.

When the picture appears clearly in all its details
of color, the exposure is finished. The print is then
washed in pure benzol for an hour and dried at about
30 deg. C. (86 deg. F.) If the odor of anethol can
still be detected after this procedure, the benzol bath
must be repeated. The slightest trace of anethol di-
minishes the permanence of the picture. The print
is now placed in a concentrated solution of copper sul-
phate, left there two or three hours, washed, dried,
and mounted on cardboard with paste.

Direct sunlight soon bleaches such pictures. In indi-
rect diffused daylight they last some weeks, while when
kept in a portfoliec and only occasionally exposed to
light, they remain unchanged for years.

By the use of less concentrated baths and the addi-
tion of a very large quantity of anethol, pictures of
artificial flowers can be directly obtained in the cam-
era by the use of lenses of very large aperture. I
expose for this purpose about two hcours in direct sun-
light. The colors appear somewhat weak, but com-
pletely recognizable even to the green. Of course, in-
stead of paper one can use glass plates previously
coated with collodion or gelatine, for this process. The
results, however, are much inferior to thcse obtained
on paper.

This process has one disadvantage, that the shadows
which are black in the transparency, appear on the
prints not hlack, but brown. The cause of this is as
follows: The colors which are used in the color bath
behave differently toward light, that is, they do not
bleach in the same time. Yellow fades most quickly,
red next, and blue least rapidly. Therefore, in order
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to isolate all colors in purity after a given time, yellow
must predominate and red overbalance blue in the
color mixture. For this reason the tone of the color
mixture and the paper is not black, but brown. Since
the opaque parts of the transparency protect the paper
from bleaching, it remains under the black parts in its
original color, that is, brown instead of black. In
the course of the year 1902 I tried to remedy this dis-
advantage by first making a platinum print from the
negative, then sensitizing this in the color bath, and
exposing under the colored negative. These prints
appear incomparably more beautiful, with deep black
shadows. The experiments have further shown that
the light-sensitiveness of the paper depends essentially
on the nature of the fibers of which the paper is made.
The most suitable are flax fibers without any other
admixture, and therefore Whatman papers are to be
preferred to all others. Since, however, they possess
a much greater capacity of imbibition, it is preferable
not to draw such papers through the color solution,
but to coat the paper with the solution by means of a
stiff brush.

Although the anethol shortens the time of printing
very considerably, I was desirous of still further in-
creasing the sensitiveness to light. After numercus
experiments with oxidizing and reducing substances,
I found that some resinates possessed the property,
in the presence of anethol, of still further increasing
the light-sensitiveness. These experiments are not
yet concluded, and it is to be hoped that with the help
of these substances a very considerable sensitiveness,
and therefore a wider applicability of the process, may
be attained.

T ovrespondence,

The Black Race and the Sun,
To the Editor of the SciuNTIFI¢ AMERICAN:

In reply to the query of Prof. E. G. Dexter as to
why negroes are able to withstand the effect of the
sun’s rays better than thogse with white skins, though
black absorbs heat far more readily than any of the
colors, might it not be well to test the power of the
black matter in the negro’s skin to resist the passage
of the invisible or X-rays of the sun? Possibly we
are unfavorably affected by the sun’s less-known in-
fluences, and the dark races have been provided with
just the right kind of shades to protect their bodies
from them. 0. R. WASIIBURN,

Pocantico Hills, N. Y., August 29, 1904.

The Two=-Headed Eagle.
To the Editor of the SCIENTIFIC AMERICAN:

In your issue of June 11 in ‘“Science Notes,” speak-
ing of the two-headed eagle, you say: ‘“The symbol
of the two-headed eagle is considered by some heralds
to be merely the result of the heraldic practice of
‘dimidiation’ which crept into English heraldry during
the reign of Edward I. It robs the two-headed
eagle of half its terrors to know that it owes its origin
to this sort of child’s play.”

It happened that at the same time I was reading
“The Hittites; The Story of a Forgotten Empire,” by
Prof. A. H. Sayce, LL.D., D.D., the famous authority on
eastern antiquities; and I find that in this book he
gives an illustration of the sculpture of a two-headed
eagle, with the following remarks: ‘“The same block
of stone . bears also on the inner side the figure
of a double-headed eagle, with an animal which Prof.
Perrot believes to be a hare in either talon, and a
man standing on its two-fold head. The same double-
headed eagle, supporting the figure of a man or a
god, is met with at Boghaz Keni, and must be re-
garded as one of the peculiarities of Hittite symbolism
and art. The symbol, whose prototype goes back to
primitive Babylonia, was adopted in later days by the
Turkoman princes, who had perhaps first seen it on
ihe Hittite monuments of Kappadokia; and the
Crusaders brought it to Europe with them in the
fourteenth century. Here it became the emblem of
the German emperors, who have passed it on to the
modern kingdoms of Russia and Austria. It is not
the only heirloom of Hittite art which has descended
to us of to-day.” Perhaps this quotation, showing the
immense antiquity of the symbol, may prove of in-
terest and information to some of your readers.

C. E.. CooK.

Cape Town, South Africa, July 21, 1904.

A Comment on Prof. Dexter’s Theory.
To the Editor of the SCIENTIFIC AMERICAN:

In your issue of August 20 Prof. E. G. Dexter finds
what seems to him a contradiction in nature’s laws,
according to which the heat-absorbing black pigment
is placed in the skin of the dwellers in tropical
regions, while the light-skinned races dwell in cold
climates. He says: “The sensible effect of direct sun-
light upon the negro should be more intense, by
several degrees, than upon the white man. Why
is it?”

May not the explanation be that since it is true,
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as he states, that black is a better absorber of heat
than white, it is therefore also a better radiator, and
that the people in the tropics need to lose or radiate
away from the body the heat produced in it by the
chemical processes of life, while the people in colder
regions need {o preserve that heat in the body? As
the mercury climbs up toward 90 deg. F. the heat be-
comes oppressive, and we seek the shade and the
breeze, and endeavor to cool the body. Heat prostra-
tions begin to take place before the external tempera-
ture has reached 98 deg. or the temperature of the
body. When the thermometer goes above that, it is
only with care that we can exist at all, and continual
subjection to such heat, or to the direct tropical rays
of the sun, would speedily be fatal. The average tem-
perature, even in the tropics, must be below 98 deg.,
or life could not continue, but on the approach to it
the body must be cooled. Radiation is one method of
cooling. Hence the black pigment, that assists this
radiation. In cold climates, on the contrary, nature
gives white, a poor radiator, to retard the loss of heat
by radiation, just as the wool of animals in cold
climates retards radiation, while the bare skin of the
elephant, in the tropics, assists this cooling process.
E. P. FosTEeR.
Cincinnati, August 22, 1904.
e et D
Effect of the Sun Upon the Black Race,

To the Editor of the ScrENTIFIC AMERICAN:

I read with much interest the inquiry, at page 126,
respecting the black race, and believe to have found
a sufficient and simple declaration that the home of
the black race is the tropic zone, and of the white the
moderate zone, though the black color is a greater
absorber of the heat than the white.

For scientific and historical reasons the hypothesis
seems to be right that the birth of whole mankind
happened at one single place, at the frontier of both
zones, supposed in Asia. In the later development of
human beings, the different races appeared. Now, the
principal reason that the home of the colored men
is to be found in the tropic zone seems to me the fact
that the normal temperature of blood of man is about
100 deg. Fahrenheit. The white color is protecting
the man more from leaving this temperature of blood,
far higher than the average temperature of the moder-
ate zone, than the black color. Therefore the black
people felt inclined themselves by this natural reason
to go to the hotter countries, where the temperature
is more adequate to the temperature of the blood.
Moreover, the development of their nervous system
helped them to stand the tropic heat.

Meanwhile, there is the question, for what reason, the
white race or a part of them did not also take their
réfuge to the tropic part of the earth. But, it is a
fact, documented almost by every found from their
early times of mankind, that the history of this age
consisted in an epoch of continual . fichis between the
single tribes, and especially races. REvery people
sought his own country, his own pastures, his own
hunting grounds, and did noi suffer any one in them,
like most savages do in our days. In this struggle,
the negroes succeeded in securing for themselves the
tropic countries, more adequate to them, leaving the
moderate zone to the white race, without counteract-
ing their prosperity. The white nations could live in
the colder parts of the earth, because the white color
protected them against the influence of coldness.

These natural and historical reasons will completely
give the answer upon the above inquiry.

HierMAN GUMPEL,

Philadelphia, Pa., August 21.

'The Current Supplement,

An article by Emile Guarini, entitled “The Admiral-
ty Pier Cranes at Dover,” opens the current Surene-
MENT, No. 1496. Its excellent illustrations do much to
elucidate the text. Mr. William Metcalf writes on
“Alloy Steels,” “Porpoise and Black-fish O0ils” is
the subject which Mr. Charles H. Stevenson, one of
the experts of the United States Fish Commission,
discusses with authority. A suction gas producer for
use with explosive engines, is fully described and il-
lustrated. Mr. W. Ripper concludes his report on the
Mosely educational commission. The St. Louis corre-
spondent of the ScIENTIFIC AMERICAN writes an in-
structive article on the historical exhibit at the Elec-
tricity Building at the Exposition. Three pictures of
historicagl inventions accompany the text. Other arti-
cles from the same pen are entitled “A Fine Exhibit of
Welded Steel Plate,” and the “Big Twenty-Foot Wood-
en Pulley in the Machinery Building.” Mr. I. Wilbert
contributes an article of much value to the history of
the rise and development of chemical industries in
America. Professor James Dewar discusses in his
usual exhaustive way the problems of the atmosphere.
An article which contains many a curious bit of infor-
mation is one which bears the title “Plants as Build-
ers.” The similarity between the forms adopted by
Nature in her constructive processes and those de-
vised by ours is striking.
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A NOVEL CANAL LIFT AT FOXTON.
(Continued from first page.)
presence of locks at frequent intervals throughout the
course, the negotiation of which occupies considerable
time and militates against the rapid progress of the
traffic plying upon the waterway.

To overcome this severe disadvantage a novel system
of communication has been devised by Messrs. Gordon
and James B. Thomas, of England, and is now in opera-
tion at Foxton, Leicestershire. The object of this in-
vention is to completely abolish the locks and employ
mechanical means of raising or lowering the boats from
cne level to another.

The Grand Junction Canal was formerly a busy
waterway, but so severe has been the competition of
the railroad that its traffic has considerably diminished.
At this particular point ‘' .ere is a difference in the
level of the waterway ¢ (5 feet. To ascend or de-
scend from one level to another a staircase of ten locks
had to be negotiated. Naturally such an elaborate
locking arrangement, which was, however, unavoidable
owing to the difference in the levels, occupied consider-
able time. In fact, the shortest time in which a single
boat could be passed from oize level to another was
1 hour 15 minutes, and 1 hour 20 minutes for two
boats. This lengthy opera-
tion therefore not only han-
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On the upper reach at the end of the track are two
fixed conduits forming the ends of the canal to sup-
port the necessary gates and face fits. The lower end
of the inclined plane terminates in one case in a
small dock. In both cases the track is continued into
the water, so that the lifts are submerged to a depth
such that the level of the water within the lifts cor-
responds to that in the canal. An entrance of the
same width as the tank connects the canal waterway
with the first dock. As may be seen in the illustration,
the outer arm of this dock resembles a pier alongside
the outer side of which a barge can be moored to await
1ts turn, thus leaving an open fairway between the
tank and the canal.

The power house which contains the controlling
mechanism of the lifts is located upon the higher
level.

The wire haulage cable connecting the two lifts,
which is 7 inches in diameter, is passed round the
main hauling drums and guide pulleys. These are
operated by an engine of the double-cylinder jet-con-
densing type, the drums being driven through power-
ful worm gearing. This engine also drives a hori-
zontal duplex hydraulic pump having outside bucket
plungers. This plant delivers water into an accumu-
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canal, are ralsed simultaneously by hydraulic cylin-
ders. Connection between the tank and the canal is
thus established. As the levels of the water in the
tank and the canal are identical, the boat simply has
te be floated out and continue its journey. To lower
a barge from the upper to the lower canal the process
is simply reversed. It will be observed, however,
owing to the ingenious system of the invention, that
either tank is precisely of the same weight either
simply with water or a barge, so that perfect balance
is maintained. In order to dispense with manual
labor, all operations are carried out mechanically. In
fact the operation of the lift only necessitates the
attendance of three men.

The main advantages arising from the utilization of
this system are two-fold. First, there is a great saving
of water, and secondly, there is great economy of time.
The .saving of water approximates %0 per cent of the
quantity used by the locking system. The economizing
of time is even greater. Instead of occupying 11
hours for the passage of a boat, as was formerly the
case, through the staircase of ten locks, a barge can
be transferred from one level to another in 12 minutes.
It will be realized also that under these conditions a
far greater tonnage can be passed from one level to the
other by this process than
with the previous system.

dicapped the rapid transit of
the barges, but the number
of boats that could be passed
during the day was also
strictly limited.

For the purpose of im-
proving and accelerating
the system, Mr. Gordon
Gale Thomas, the engineer
in chief to the Grand Junc-
tion Canal, in conjunction
with his brother, devised
the present lift system of
communication. The work
of carrying out the installa-
tion was intrusted to the
engineering firm of Messrs.
Gwynne, of Hammersmith,
London, through whose
courtesy we are indebted for
the photos illustrating and
the information contained in
this article.

The principle of the in-
vention, as will be realized
from the accompanying il-
lustration, is two barge lifts
running in opposite direc-
tions upon the -eounierbal-
ancing system.

An inclined plane 300 feet
in length has been laid from
the lower to the higher
reaches. Upon this is laid
eight pairs of rails, four for
each lift. The gradient is
in the proportion of 1 in 4,
and the total height is 75
feet. The plant comprises
two movable tanks, or lifts,
two fixed conduits, hydrau-
lic gates and rams, steam
engines and boilers, hydrau-

lic pump, water accumu-

Taking 15-minute intervals
between the operations,
6,000 tons—3,000 tons in
either direction—can be
passed through in a work-
ing day of 12 hours. The
cost of working on this
basis has averaged $6.10 per
day, which sum is inclusive
of coal, oil, stores, and
labor.

Artificial Rubies.

Artificial rubies are made
by a process of the chem-
ist Verneuil, by melting a
mixture of clay and oxide
of chromium at an even
temperature ot several thou-
sand degrees. The two
substances are carefully
placed above each other in
layers so as to prevent
cracking in the crystallized
mass.

It is stated that Verneuil
finally succeeded in produc-
ing an artificial ruby weigh-
ing 5 pounds, which had a
value of about $600. From
this price it may be judged
that the product is not first
class, and probably just
pays the cost of manufac-
ture. In order to produce
the exceedingly high tem-
perature which is indispens-
able for success, Verneuil
uses a blast of oxyhydrogen
gas, which acts directly on
the mass from the top. The
hardness of the ruby is the
result of quick cooling caus-

‘ ed by sudden interruption

lator, steel wire haulage
ropes, hauling drums, guide
pulleys, etc.

The two movable tanks
are constructed of steel
plates. Each lift is carried upon eight sets of wheels,
which run upon the tracks. The internal dimensions
of each tank are 80 feet in length, 15 feet in breadth,
and 5 feet in depth. These tanks are each capable
of accommodating two canal boats of 33 tons apiece,
or one barge carrying 70 tons. The depth of water in
the lifts is sufficient to float the barges within. At
each end of the tank is provided a gate or sluice,
which is raised to the top of the steel frame pro-
vided for the admittance and egress of the boats
within the lift. These gates are completely water-
tight, so that no loss of water is incurred during the
passage of the lift up or down the inclined road, and
no danger to, or strain upon, the boat is incurred.

The two tanks travel in opposite directions; i. e,
while one is ascending the other descends, and wvice
versa. They are connected by wire ropes in such a
manner that the weight of one balances that of the
other as they travel up and down in opposite direc-
tions between the higher and lower canals. Even if
only one lift is loaded it makes no difference, for the
other contains its full complement of water, and the
Loat within the one lift only displaces its own weight
of water. By this arrangement the engine has no
work to do beyond overcoming the friction of the
working parts.

Interior of the Power House, Showing the Main Hauling Drums and Cable.

A NOVEL CANAL LIFT AT FOXTON.

lator of sufficient capacity to contain a reserve of
water adequate to operate all the necessary cylinders
simultaneously. Steam is raised in a boiler of the
Lancashire type, of which there are two, though, as
one is ample for the work, the second boiler is simply
held in reserve.

The method of operating the lifts is as follows:
A barge is awaiting transferance from the bottom to
the upper reach. The tank is in the submerged posi-
tion in the lower canal. The gate of the lift is raised,
and the boat is towed into the tank and berthed. The
gate is then closed by means of hydraulic cylinders.
The machinery is set in motion and the loaded lift is
hauled up the inclined plane, the second lift meanwhile
descending. During the passage the boats float in the
lift, and consequently, being water-borne throughout
the whole operation, neither they nor the sides of the
tank are strained in any way.

Upon the arrival of the lift at the top it is not sub-
merged, as in the lower reach. The tank is held firmly
in position, and the lift is tforced up against a face
by hydraulic cylinders, thereby insuring a perfectly
water-tight joint between the end of the tank and the
end of the canal. Both gates, that is to say, the gate
which constitutes the end of the tank and the gate
which closes and forias the end of the conduit of the

of the blast of oxyhydrogen.
The artificial ruby is said to
be very pure and brilliant,
possessing all the physi-
cal properties of mnatural
rubies. It can be cut, and takes a very fine polish.
In view of these assertions it seems singular that arti-
ficial rubies have no higher value, especially as the
natural article is so exceedingly high-priced at present.
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An exciting incident occurred during some experi-
ments that were being carried out by Col. Cody with
his man-lifting kites at Bradford, England. Three
kites were sent up to a height of 2,000 feet from a
steel wire. Then another kite carrying a man was
sent aloft along the connecting wire, to attend to the
first kites, which were somewhat troubled by the strong
wind which was blowing at the time. At an altitude
of 1,500 feet the kite carrying the man was caught
by a gust of wind and torn to ribbons. The man im-
mediately began to fall, bringing the three pilot kites
with him. The man fell at an alarming speed, but
the operators succeded in steadying the kites, and the
man alighted safely upon the roof of a house 300 yards
away, considerably shaken up, but little the worse for
his thrilling experience.
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The average life of the ura;ium atom is calculated
by J. Joly to be 10" years—a period one hundred times
greater than the period allowed for the development
of the geological strata.
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THE “MINNESOTA,” THE LARGEST STEAMSHIP EVER
BUILT IN AMERICA.

Quite a flutter of excitement was caused in mari-
time circles in this city and among those laymen who
take an interest in shipping, by the arrival at the port
of New York of the great steamship “Minnesota,” the
largest freighter ever built in America and the fourth
largest steamship in the world. She came to this port
direct from New London,; where she was built, and dur-
ing her brief stay she was threwn
open to inspection by the public. After
leaving New York she sailed for New-
port News, where she will be dry-
docked and cleaned; then she will re-
turn to Philadelphia for a cargo of
10,000 tons of coal, from which port she
will start on her long journey around
the Horn to San Francisco and Seattle.
The latter city is to be her home port.
The ‘“Minnesota” is one of two twin
ships that have been built for the
Pacific trade, to run in connection with
the Great Northern Railroad, which has
its Pacific terminus at Seattle. A
curious feature in connection with these
ships is that an entirely new company
was formed expressly for the purpose of
constructing them. A site was selected
at New London, a plant for their con-
struction was erected, and the two ships
have been pushed through steadily to
completion.

The ‘“Minnesota’s” principal dimen-
sions are: Length, 630 feet; breadth,
73 feet; molded depth, 56 feet. On
a draft of 361 feet her displacement
would be 37,000 tons. The only vessels
that are larger than the “Minnesota”
are the “Celtic” and “Cedric,” which are 700 feet in
length by 75 feet in breadth, and of about 1,000 tons
greater displacement, and the ‘“Baltic,” recently illus-
trated in this journal, which is 725 feet in length, and
has a total displacement of about 40,000 tons. That
the “Minnesota,” with her smaller dimensions should
so nearly approach the big White Star boats in dis-
placement is accounted for by the fact that her lines
are very much fuller, the vessel more completely ‘“fill-
ing the block” than the finer-lined and somewhat more
speedy White Star vessels.

The most remarkable feature of the new ship, and
the one that made the deepest impression on the visit-
ors, was her great depth, the effect, when looking down
through the upper deck hatchway to the ship’s inner
bottom below, being most impressive. From the
outer bottom to the navigating bridge there
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and the boat deck, the boat deck being 251 feet above
the promenade deck or 81% feet above the keel; while
another 8 feet above this, or 90 feet above the keel, is
the navigating bridge. Now, since the vessel at her
full draft will draw 33 feet, it follows that the navi-
gating bridge will at that draft be 57 feet abave the
water-line. In the light condition in which she en-

tered New York harbor, she drew something less than
20 feet, consequently the navigating bridge was about

View from Astern, Showing the Great Beam.

70 feet above the water, and the passengers on the
upper promenade deck were about 62 feet above the
water-line. When we remember that the heaviest
waves seldom exceed 30 feet in height, it follows that
in the stormiest weather the passengers on the Pacific
will be able to look down upon the Pacific rollers
from a point of observation 30 feet above their crests.
Accommpdations are provided for fifty first-class pas-
sengers, a hundred second-class passengers, one hun-
dred third-class passengers, and a thousand steerage.
There are also quarters for the accommodation of
twelve hundred troops, while the total cargo capacity
is 20,000 tons.

The new vessel embodies several new principles of
construction, and is considerably stiffer and stronger
than any vessel heretofore built for the American mer-
chant marine. The outer plating of the ship’s bottom
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reaching from the keel to the upper deck. This is the
first case that we know of a vessel being constructed
with a complete, central bulkhead of steel from upper
deck to keel and from stem to stern. The ship also
acquires great longitudinal strength from the new
system on which the stanchions and girders are built
in. Instead of using a large number of ordinary pipe
or tube stanchions, placed at frequent intervals, there
are three lines of heavy box section stanchions, meas-
uring 13 x 12 inches in section. These
stanchions are placed 20 feet apart
longitudinally, and the deck loads of
the deck above each series are carried
to them by means of continuous lines
of 13 x 24-inch box girders. This is not
only an economical distribution of ma-
terial, but it adds greatly to the longi-
tudinal stiffness of the vessel. The
longitudinal bulkheads necessitate
double hatches, and there are in the
ship no less than fourteen cargo hatches.
There are four or more derricks at each
mast, and there are four independ-
ent derricks in addition, so that the
facilities for loading and unloading the
ship are exceptionally good.

The vessel, as we have stated, was
designed to meet the special require-
ments of the Oriental trade, and oue
of the hatches is made sufficiently long
to enable a locomotive to be loaded :om-
plete into the hold. The sea speed of
this fine vessel is about 15 knots an
hour.

—

The latest measures of the aurora
spectrum, made from photographs ob-
tained by Sykora at Spitzbergen in
1899, are compared by E. C. C. Baly with lines of similar
wave-length in the spectrum of krypton, produced by
an induction spark on the gas in an exhausted tube.
The krypton lines are given with much greater ac-
curacy than those of the aurora. owing to the difficulty
ot observing the latter. From the apparent coin-
cidences of the constituent wave-lengths it is consid-
ered as probable that a close connection exists between
the two spectra.

EXPRESS ENGINE AND TURNTABLE IN THE
TRANSPORTATION BUILDING.
BY THE ST. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN.
A striking novelty in the Transportation Building
is a powerful express locomotive built for the “Big
Four” road, which is shown mounted upon a plate-
girder turntable, both the engine and the turntable

I
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Length, 630 feet. Beam, 73 feet. Displacement, 37,000 tons on a draft of 364 feet. Speed, 15 knots.
THE “ MINNESOTA,” THE LARGEST STEAMSHIP EVER BUILT IN THE UNITED STATES,

are eleven distinct decks or platforms. First
there is the outer bottom of the ship; 6 feet above
this is the inner bottom or floor; then follow the
crlop, the lower, the between, the main, and the upper
cdecks, all of these decks being contained within
the plated structure of the vessel, and every one of
them being built of steel plating. The whole inclosed
structure is 56 feet in height. Above the upper deck
are the promenade deck, the upper promenade deck,

is of 1Y-inch steel, and the shell plating is strength-
ened by an additional strake of 1-inch plating at the
main and upper decks, while continuous 1-inch stringer
plates are worked from stem to stern along these two
decks, as a stiffening to the regular deck plating,
which, on the main deck, is 16-20 of an inch in thick-
ness, and on the upper deck is 18-20 of an inch. The
ship is strengthened against hogging and sagging
strains by a continuous central longitudinal bulkhead,

being in constant operation. The driving wheels mov-
ing at a rate equivalent to a speed of about 20 miles
an hour, and the turntable with its heavy load of
163 tons moving majestically around upon its axis
combine to make a decidedly striking effect. The en-
gine is a splendid example of the modern Atlantic type
turned out by the American Locomotive Company.
The cylinders are 201 x 26 inches, driving wheels 79
inches, and its total weight in working order is 184,060
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pounds. The diameter of the boiler is 6834 inches,
the total heating surface is 3,196 square feet, grate
area 44.8 square feet, and the boiler pressure 200
pounds to the square inch. The maximum tractive
power is 26,000 pounds. The tender weighs 140,000
pounds and has a capacity of 7,500 gallons of water
and ten tons of coal.

The turntable, which is an excellent job of riveted
plate steel work, consists of two plate-steel gird-
ers, ene under each rail, 5 feet in maximum depth
and 70 feet in length, which are heavily braced

Scientific American

the other side the various lines with which the “Big
Four” route has connections. Altogether this is one
of the most imposing exhibits in the Transportation
Building.

FESTIVAL HALL AND THE COLONNADE OF STATES
—THE ARCHITECTURAL MASTERPIECE OF THE
LOUISIANA PURCHASE EXPOSITION.

BY THE ST. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN,

It is not often that the photographer is presented
with such a fine opportunity to show what the camera
can do in the reproduction of architectural and land-
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Hngine and Tenderiweigh[163 tons. The turntable is 70 feet long by 5 feet deep,
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Visitors to the fair who have seen the famous archi-
tectural panoramas of the Old World do not hesitate
in pronouncing this scene the most beautiful and im-
posing of them all. It is an artist’s dream, and like
a dream it must soon vanish; for the wrecker and the
junk man are already estimating what it will be worth
to them as rubbish and old lumber.

To enable our readers to preserve a memento of this
scene, we present the accompanying double-page insert
of what is certainly the finest scenic effect in the
whole of the St. Louis Exposition.

EXPRESS ENGINE AND TURNTABLE IN OPERATION IN THE TRANSPORTATION BUILDING, ST. LOUIS 'WORLD’S FAIR.

together vertically and laterally. It runs upon a base
which is 12 feet in diameter, and it stands 4 feet above
a hemispherical mound, erected upon the floor of the
building. The engine is raised sufficiently for the
driving wheels to clear the track by 3-16 of an inch,
the supports consisting of four heavy castings, which
reach from the rail to the engine frames, to which
they are bolted. The driving wheels of the engine
are run by an 18-horse-power electric motor, the
wheels being carried in Babbitt cellars in the driving
boxes. The turntable is also rotated by an 18-horse-
power motor, the current being taken by two bus-bars
which extend around the base near its top. The
mound upon which the turntable stands is painted to
represent on one side the ‘“Big Four” route, and on

scape effects as is provided by the prodigal wealth of
architecture, statuary, cascades, and floral landscape
that renders Festival Hill the chief glory of the Exposi-
tion at St. Louis. Festival Hall and the Cascades are
beautiful at any hour of the day; but they are seen
at their best when the sun has passed the meridian
and the afternoon is well spent; for then it is that
exquisite contrasts of light and shade serve to accen-
tuate the rich profusion of detail in the buildings, and
cause the statuary to stand out in all its pure white
beauty against the rich green of the sloping lawns,
and the brilliant coloring of the flower beds; while the
shafts of sunlight that steal through the many-
columned stretch of the Colonnade give a touch of
rainbow beauty to the fountains and cascades.

Equally beautiful in its way is the night effect pro-
duced by the electric illumination of the Cascades and
surrounding buildings; and that the crowds at the
fair appreciate the illumination is proved by the fact
that at the appointed hour for the display, which is
set to take place in the last glow of twilight, vast
throngs may be seen pouring through the many plazas
to the great Court of Honor, from which the illumina-
tion may be seen to the best effect. The thousands
of incandescent lamps are brought up gradually to
their full brilliance, brightening from a dull red to
an almost dazzling white. At intervals the lights on
Festival Hall and the Colonnade are changed from
white to pale green, and then to a ruby red. It is a
picture that once seen will never be forgotten.
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FESTIVAL HALL AND THE CASCADES BY NIGHT,
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DISPELLING FOG BY ELECTRICITY—AN EXPERIMENTAL
PROOF,
BY A. FREDERICK COLLINS,

A series of remarkable experiments have just been
concluded by Sir Oliver Lodge, the eminent English
physicist, who has been able to demonsrate by an in-
genious method of his own devising that smoke, fumes,
and fog may be dissipated by electrification.

The most recent trials have been conducted on a

Sir Oliver Lodge’s Experiment in the Dispersion of Fog
by Electricity, Conducted with a Bell Jar Filled with
Artificial Fog.

scale approximating that which would be required in
practice, and by “means of apparatus to be described,
Sir Oliver succeeded in clearing the air of a dense
fog lying within a radius of 150 to 250 yards by the
aerial wire used to project the electrical energy into
the surrounding atmosphere.

‘While these very interesting successes in a new art,
destined to become of commercial importance, are un-
precedented in scope and character, still there is a
histor y back of them which clearly indicates that great
discoveries do not come with a single bound.

The first recorded experiment tending toward the
solution of the dispersion of fog, smoke, and fumes
was made by Tyndall in 1870. He found that when
air laden with dust came in contact with a hot body,
a space was instantly cleared of the foreign particles.
This phenomenon can easily be reproduced by per-
mitting a ray of sunlight to penetrate an otherwise
darkened room immediately after sweeping or dusting,
when each particle of dust may be clearly seen; if a
candle or hot poker is held beneath the concentrated
beam of light the dust is instantly dispersed.

It must not be inferred that the dust-free space is
in this case very large; on the contrary it is confined
te a very limited area. That there is anything mys-
terious in this apparently simple process, the veriest
tyro in physics will deny. Yet Tyndall found the
phenomenon sufficiently perplexing to give his best
thought to it. As a result, he devised an ingenious
mechanical hypothesis to account for it. Briefly
stated, he assumed that the air was forced upward in
convection currents faster than the suspended dust,
which in consequence was left behind. As an illus-
tration of the complexity of the problem
a contemporaneous English worker
with Tyndall, Dr. Frankland, next sug-
gested that much of the visible dust
consisted merely of moisture, and that
when this was dried by the applied
heat it was rendered invisible by the
applied heat.

Both the novice in philosophy and
the eminent investigators were wrong
in their deductions as to the cause; for,
as Lodge has since pointed out, all
kinds of d&ust which is neither volatile
nor combustible undergo the same pro-
cess of elimination. In accordance with
the facts, then, a new theory must be in-
vented logically to account for this ac-
tion.

Ten years elapsed before the experi-
ments of Tyndall were repeated. This
time it was Lord Rayleigh who bent
his energies toward establishing an ex-
planation that should fulfill every condi-
tion demanded by observation and rea-
son; but with all his keen powers of
penetrating the mysteries of nature he
could not devise % satisfactory theory.
Lord Rayleigh did, however, add a
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strikingly original experiment to those previously
made by substituting a lump of ice which he held over
the dust-laden air for the hot poker held under the
suspended particles, as in the test of Tyndall.

The result was surprising. The temperature of
the ice caused a dust-free space to be formed, the
dark plane of which was bordered by bright fringes
of dusty air of great sharpness. Here the experi-
ments rested until 1883, when Lodge, with a co-worker,
Prof. Clark, repeated all the tests in order to ascertain
the why and wherefore of the phenomena presented, if
possible.

Numerous trials were made which disproved Lord
Rayleigh’s suggestion that the dispersion of dust
might be due to the curvature of stream lines and
centrifugal force. These abstruse explanations need
not be considered here, for, however interesting, they
were speedily shown to be fallacious. Suffice it to
say that in the final analysis of the physicists, Lodge
and Clark, it was determined that there emanated
from the hot or cold body a molecular bombardment
which drove the dust away from it.

This theory was good as far as it went, but then, in
logical sequence, another question of greater import
immediately arose as to what caused, primarily, the
bombardment of the particles. It was suspected that
the cause might be, and most likely was, of electrical
origin.

If to electricity was really due the origin of the
dust-free space, the experimenters readily saw how
it was possible that the air in streaming over a body
of a different temperature than the air in which it
was immersed might be electrified and the dust in
consequence expelled. The experiment was tried; a
rod was charged with electricity to several hundred
veolts, when a barely noticeable effect was observed.
When the rod was positively electrified the particles
were repelied; showing a slight extension of the dust-
free coat, while a negative charge of the same poten-
tial produced a contraction of the plane to a slight
degree.

By connecting the terminals of an electric machine
to metal points in a box and filling the latter with
smoke instead of dust, the experiment was repeated.
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PRlectrical Connections of the Fog Dispersing Apparatus.

The voltage of the electric charge was enormously in-
creased, so that a brush discharge resulted, when an
extraordinary action took place within the confines of
the box. The smoke was rapidly dissipated, rapidly
clearing the entire box of smoke. The brush discharge
referred to is a faintly luminous discharge from a
pointed or small rounded positive conductor of an
electrical machine or an induction coil and is some-

STATIC ELECTRIC MACHINE USED IN EXPERIMENTALLY DISPELLING FOG BY
ELECTRICITY,
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times called a connective discharge. The brush is
caused by the accumulation of electricity forming a
high potential charge of so great a density that it
electrifies the neighboring particles of air which, driven
by electric repulsions, fly off carrying part of the dis-
charge with them. This fundamental experiment of
discharging smoke by electricity was repeated again
and again by Lodge and Clark, who filled the box with
all kinds of smoke, such as tobacco, camphor, turpen-

Bell Jar One Minute After the Experiment, Showing Its
Freedom from Vapor.

tine, magnesia, brown paper, steam, lead and zinc
fumes, and the volatilized products of combustion of
many other compounds as well as the fumes of metallic
substances and aqueous vapors.

Whatever the nature of the exhalations might be
when the electric energy from a high-tension machine
was discharged into it the dispersion of smoke or
mist was quickly effected. Better to observe the
action of electricity on foreign particles held in sus-
pension in air a bell-jar was employed. In some
cases the negative pole was connected either with the
ground or with a disk of metal in the bottom of the
bell-jar containing the smoke, in others a double set
of points was employed, each of which was con-
nected to the opposite poles of the machine.

A number of striking results were obtained by
varying the substances used for vaporizing and the
arrangement of the discharge points; for instance,
when inorganic dust, such as finely-powdered mag-
nesia, was charged electrically the particles assumed
a positive and negative polarity which attracted each
other until minute balls were formed when they were
projected against the sides of the glass jar with con-
siderable force.

Again, when a pair of knobs were employed to elec-
trify the air the lines of force acting on the dust par-
ticles were clearly defined. Sir Oliver attributes the
cause of this remarkable action to electrified or polar-
ized particles attracting each other just as iron filings
are attracted by the inductive effects of a magnet. An
experiment made by Lord Rayleigh on the electrifica-
tion of water jets seems to verify this theory. He
found that when a stream of water from a vertical
water jet having a small opening is projected into the
air it falls in exceedingly minute drops,
forming what is called spray. If a
stick of sealing wax or a glass rod is
electrified by brisk rubbing and either
of these is then held in close proxim-
ity to the place at which the jet of
water breaks into drops the misty par-
ticles will be attracted to one another,
until large drops resembling those of
a thunder shower are formed.

From these facts Lodge concluded
that clouds could be likewise converted
into rain by the process of discharging
electricity into them; indeed he demon-
strated it by electrifying a cloud of
steam in a bell-jar when the opaque
vapor was rapidly changed into a fine
rain resembling Scotch mist, when it
was precipitated to the bottom of the
jar and so disappeared.

Leaving the fascinating subject of
rain-making for another time and re-
turning to the subject proper, it should
be stated that all the foregoing experi-
ments were made some years ago.
Recently, however, Sir Oliver con-
cluded to make a practical test of the
dispersion of fog by electricity. To
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accomplish this task an insulated wire was led from
the laboratory of the university, Birmingham, Eng-
land, to a flag-staff on the roof; the wire terminated
in a number of fine points and as widely separated as
possible. The base of the wire was connected to the
positive pole of a high-tension electric machine.

The opposSite or complementary pole was laid to
the earth, the system resembling very much a send-
ing station for wireless telegraphy, except that the
spark-gap was not utilized, since this would have set
up oscillatory currents, whereas the desired object was
to keep the wire constantly
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wedges are provided with teeth designed to be engaged
by a suitable tool so as to facilitate moving the wedges
lengthwise in opposite directions. The tool may con-
sist of a key having teeth formed on its shank. The
bearing plates are formed with interlocking side pieces,
so arranged as to permit only a limited sliding move-
ment of one plate with the other. To limit the out-

ward movement of the wedges with relation to the
plate, the latter are provided at opposite ends with lugs.
In operation, after placing the form in the chase, the
quoin is placed therein in the usual manner, then the
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steer the boat if necessary by the two screws, should
the rudder become deranged. A new system of auto-
matic bilge ejection has been adopted which is capable
of dealing with vast quantities of water with very
little expenditure of power and which is quite auto-
matic in its action. The engines are fitted with high-
tension synchronized ignition, accumulators, and
coil, and the motors are started by the simple opera-
tion of a switch. Either engine can be started by the

other.
For the International Cup race off Cowes there were 9
boats entered, of which 5

charged with positive elec-
tricity.

When the dense fog had
enveloped the building with
a cloak so thick that the eye
could scarcely penetrate it
for more than a foot or two
the professor and his asso-
ciates mounted the roof
while an assistant was left
in charge of the high-ten-
sion generator.

‘When the signal was
given and the machine had
attained its maximum
working velocity, the elec-
trical energy was literally
poured from the elevated points into the surrounding
fog. The result was as gratifying as it was remark-
able, for the fog cleared away in the immediate vicin-
ity of the points leaving a space absolutely clear.

To put into effective operation this scheme of de-
fogging the atmosphere, Sir Oliver proposed that sta-
tions be erected on either side of the River Mersey
where as a result of much fog there are many colli-
sions. Static electric machines, while giving the requi-
site high voltage, do not give a sufficient amperage, and
the energy from induction coils is also too limited.

To overcome these objections Lodge proposes the use
of an alternating current generator, and raising its
voltage to the proper notential by means of a trans-
former; to the terminals of the latter a Cooper Hewitt
niercury vapor interrupter is interposed and from the
electrodes of the latter connectors lead to the aerial
and earthed wires.

Such an apparatus could be installed with profit
along the North and East rivers in New York city,
and it would require but little energy to clear the
Chicago River of fog, besides other places innumerable.
Vessels could use the apparatus with telling effect and
by its means many of the disastrous collisions could
be averted.

e S S
QUOIN FOR LOCKING TYPE FORMS.

A patent has just been granted to Mr. William V.
Crockett, of Corsicana, Tex., on an improved quoin
for locking type forms. The quoin differs from the
ordinary in being provided with bearing plates, which
are so connected that by a sliding movement of the
wedges the plates will be spread apart without length-
wise movement. This arrangement, it will be evident,
prevents any movement of the type, as sometimes hap-

QUOIN FOR LOCKING TYPE FORMS.

pens, when the wedges engage directly therewith. The
accompanying illustration shows the quoin in posi-
tion, and also shows a perspective view of the bearing
plates. The wedges, it will be observed, are each
formed with a heel portion, the heel portion of one
wedge having sliding engagement with the inclined
surface of the other wedge. To prevent lateral move-
ment of the wedges, one relatively to the other, the
heel portion of each wedge is provided with a channel
to receive a rib on the inclined portion of the other
wedge. On their inclined or adjacent surfaces the

“ NAPIER IIL,” A CONTESTANT IN THE INTERNATIONAL MOTOR BOAT RACE. SPEED, 20 KNOTS AN HOUR.

The towing tests of full-sized models on the results of which this boat was patterned were illustrated in ourissue of May 21.

wedges are operated by the tool to cause the bearing
plates to spread apart and thus clamp the type.

@@
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THE INTERNATIONAL MOTOR-BOAT CONTEST.
“ NAPIER II1.”

A short time ago we described in the ScIENTIFIC
AMERICAN a series of experiments that had been car-
ried out by Messrs. Yarrow & Co., of Poplar, London,
to determine the best form of hull for high-speed motor
boats, and we illustrated the type of craft which
caused the least disturbance of water when traveling
at high speed.

The Yarrow-Napier launch herewith illustrated,
which was built to compete for the International Cup
in England, is built upon the results achieved from
those trials. It measures 40 feet over all, 40 feet
water line, and has a beam of 5 feet. The hull is con-
structed throughout of steel. The boat has a straight
sheer line falling from the stem to the stern. There is
an ample turtle deck forward and a nearly flat deck
aft. The tumble-home top sides aft and the substantial
wall-sided bow give an impression of stability and
speed. The decks are of steel and the rudder and “A”
brackets are steel forgings. The two gasoline motors,
which are of the Napier machine racing type, develop
90 horse-power. They are carried on a substantial gir-
der run fore and aft of the boat and are also attached
to the side of the craft on special frames. Thus the boat
and motor are absolutely tied together, and experience
has demonstrated that this method of securing motors
and thrust block is quite satisfactory.

The reverge gear for the starboard engine—the boat
is fitted with twin screws—and the thrust bearings of
both engines are in metal box-shaped castings, also
secured to the motor girders. These boxes are filled
with oil, and being quite watertight enable the bear-
ings, especially the thrust bearing, to run entirely
submerged in oil. The engines are connected to the
shaft by Napier metal-to-metal marine clutches, which
run in oil and are operated by pedals actuated by the
steersman, thus placing the boat under his complete
control.

The exhaust of the Napier water-jacketed exhaust
system, and the exhaust receivers and pipes are kept
quite cool throughout their entire length. The water
circulation is accomplished by two pumps for each
motor, which by means of transfer pipes and cocks
can be connected together. In the event of one circuit
breaking down one pump serves to supply the water
jacket of the engine, and the other supplies the water-
jacketed exhaust. In addition to these pumps auxiliary
hand-pumps are fitted which can be immediately
brought into play when required. The gasoline reser-
voir is also water jacketed and is carried aft, with the
direct supply tank for the motors placed forward. The
gasoline is pumped up from the reservoir to the supply
tank by means of a hand pump, and the overflow sim-
ply runs back again into the store tank, and indicates
when it is doing so in a gage. The lubrication is triple-
cate, drip feed, splash and forced lubrication being in
operation simultaneously. All bearings thus have
three distinct methods of oil supply. The lubricant
is carried in a store tank and is pumped by hand to
feed whatever part is required through pipes leading
from a distributer.

The steering acts directly from the wheel to the
rudder quadrant without any intermediate pulleys or
turns in the wire. This produces practically the same
result as tiller steering and is extremely sensitive in
operation. Attached to the engine is an instrument
board to which all regulators and so forth are brought,
so that everything is immediately before the engineer,
and he can manipulate the two engines to a nicety and

| were British, 3 French, and

1, the “Challenger,” was
from the United States. In
the preliminary trials two
boats, “Napier II.” and
“Napier Minor,” proved to
be superior to their British
competitors, and although
‘“Napier II.” at times show-
ed better speed than- “Na-
pier Minor,” the latter was
selected to meet the Krench
boat “Trefle-a-quatre” in the
final, which she won. She
covered the 7.8 miles course
in 23m. 3s. as against a
time of 24m. 27s. for the
French boat, the winner’s speed being about 20 knots
an hour. The prize, however, went to the French boat
on a technical protest.
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IMPROVED VARIABLE SPEED AND REVERSING GEAR.

In the accompanying illustration we show an im-
proved form of variable speed and reversing gear, in-
vented by Mr. John Busche, of 17 Brown Avenue,
Turtle Creek, Pa. The gear will permit the convenient
reversing of the motion and varying of the speed,
both forward and backward, without requiring stop-
ping of the driving member. The driving member
consists of a disk on the power shaft, with its upper
face studded with pins. The pins are arranged in
concentric circles, and are secured to the disk Dby
means of tapered shanks, which enter tapered open-
ings and are held in place by split rings engaging
grooves in the shanks at the under side of the disk.
The driven pinion is mounted to turn with and slide
lengthwise on a shaft running at right angles to the
power shaft. The pinion comprises a hub adapted to
slide within a body portion which carries the teeth.
The teeth are formed with inwardly-projecting tongues
adapted to co-act with the inclined walls of an annu-
lar groove in the hub and thus be withdrawn within
the pinion when the hub is moved lengthwise relatively
to the body portion. A sleeve mounted to slide on a
shaft lying above the pinion shaft is formed with a
shifting-fork adapted to engage an annular groove in
the body portion of the pinion. This sleeve is provided
with a locking pin adapted to engage one of a series
of notches in the shaft, and thus hold the pinion in
engagement with the corresponding circle of pins in the

IMPROVED VARIABLE SPEED AND REVERSING GEAR

driving wheel. The sleeve also carries a forked lever
which engages an annular groove in the hub. When
it is desired to vary the speed, the forked lever is
operated to slide the hub within the body portion of
the pinion, thus withdrawing the teeth within the
pinion. The locking pin is then raised and the sleeve
with the pinion is shifted to the desired notch on the
shaft. The forked lever is now moved back to project
the teeth which will then engage with the desired
circle of pins. If the pinion is moved past the center of
the wheel its direction of rotation will be changed.
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RECENTLY PATENTED INVENTIONS.
Electrical Devices

BASIE FOR BLECTRICAL FIXTURLES.-—L.
SrusnseruEk, New York, N. Y. The invention
relates more particularly to an insulating-base
used for switchboards and smal office-werk in-
struments.  The construction is such that the
binding-posts and other metallic members
mounted rigidly upon the base cannot be tam-
pered with nor release the wire within the
base. By certain means, a slot prevents ithe
members from turning relatively to the in-
sulation. Wires once in position means ren-
der the several parts practically integral and
avoid defectiveness of contact within the base.
The wire is wrapped around the members, fol-
lows contour of grooves, and bends downward

into (he slot: whose depth enables it to en-
gage a portion of the insulation notwith-

standing the presence of the wire in the slot.

PRINTING-TELEGRAPIT.--J. D, WHITE,
50 Clanricarde Gardens, London, Eng. Mr.
While's invention has for its objeet the pro-
vision of means for rotating the axle which
carries the type-wheel or type-wheels or type-
cylinder by electro-mechanical devices controlled
by a few circuits, so that the opening and
¢losing of these few civeuits separately and in
various combinations may be used to rotate
Lthe ax to many different degrees and to pro-
vide for the printing of many different char-
aclers,

CENTRAL  BENERGY  SYSTEM. W, M.
Keruy, and G. I Tru ., Greensburg, Da.
The improvement of these inventors relates to
telephony, their particular object heing to pro-|
duce o simple, reliable, and efficient system in

which a power-circnit is automatically em-
ployed for energizing the individual ringing- ‘
¢ircuits and in which an improved contact-

box is connected with each individual switch-
hook.

Of Interest to KFarmers.

AUTOMOBILE PLOW-—-IL. B. DBURrDICK,
Middleton, Oklahoma Ter. The purpose of
{his invention is to construct a form of plow
in which the motive power is carried upon
the frame of the plow and is stitably con-
nected with the bull or driving wheel and to
provide means readily accessible to the opera-f
tor for steering the machine, adjusting it for
hillside work, and rvegulating the depth to]
which the plow shall enter the ground.

Of General Interest.

TISIING-GEAR.—A. W. WILsox, San Fran-
¢isco, Cal. This invention relates particularly
{0 that eclass of fishing devices in which a
spoon is connected with the hook and the Iatter
adapted to be trolled through the water, so
that the spoon attracts fish, causing the fish to
take the hook. In a prior patent granted to

Mr. Wilson, a device of this general eharacter
is disclosed. The present object is to avoid

possible derangement of the spoon with respect
{0 the link and swivel, which end is aftained
by the construction of the link.

ATPARATUS FOR IILLING CASKS OR
LIKIS VESSELS WITII LIQUIDS. ~A. B. Vo
Keirr, Vienna, Austria-Ilungary. This appar-

diuy consists of a system of filling-pipes which
extends from the tank or rather receptacle
in the usual way, but is stationary and is pro-
vided with a common shut-off device, and also
of a lifting arrangement for the cask which
for the purpose of enabling it to be filled with
the liquid under consideration is raised and
pressed tighily against the shut-off device by
the lifting arvangement, and finally, of an
abutment against which the {filled cask is
pressed by the same lifting arrangement for
the purpose of pressing in the hung.

DRILL CHUCK. - C. 'W.
Idaho. TIn this patent the invention relates,
more  definitely  stated, to chucks for rock-
drills; and it consists in a chuck of the char-
means for securing the
The improvement is
in  general,

SArcuNT, Murray,

stuted
hit in the chuck-socket.
equally adapted 1o tool-handles
having a socket for receiving the shank end of
any tool adapted thereto.
ROLLER-SCREEN.—I. M. Srizcre, New
York, N. Y. ™The object of the invention is to
provide a screen for use on windows, piazzas,
and other places desirable to be screened
agninst flics, mosquitos, and other insecty and
arranged to permit convenient and easy un-
rolling of the screen for screening piirposes,
to allow rolling the sereen up to be completely |
out of the way when not in use, and to pre-
vent bulging when in use. \
RECORDS OR.

acter having

NEUPIPORT TOR - NOUND
PLANKS, - T. Steinsercer, New York, N. Y.
This invention relates to supports for sound ;

records or blanks, and admits of general use,
but is intended more particularly for records|
having cylindrical or substantially cylindrical
form. By using Mr. Steinberger’s support or
Twider the record is practically rendered so
durable thai it may be thrown over with con-
siderable force and yet without injuring the
delicate blank or record portion or marring the
recorvd-surface theveof.

COOLER.-—TI. REININGER, New Orleans, La.
The object of ihis invention is to provide a
cooler for cooling wort, beer, and other liquids
and arranged to increase the cooling efficiency |

of the cooling medium, to allow convenient
and thorough cleaning of the various parts,

10 reduce the loss of the liguid to a minimum,
and to prevent the liguid from coming in con- |

Fand

tact with the atmosphere during the cooling
Proeess,

PROCESS OF SKPA RATING FLUID IPOR-
TIONS FROM SOLID PORTIONS O IFFATTY
SUBSTANCES.—W. B. Kurg, Medford, Mass.
In this case the invention relates to a process
for separating oily fluid portions Irom the
comparatively solid portions of fatty sub-
stances, such as tallow, lard, ete.  Mre. Kerr
has made the discovery that a solition of
papain, a subsltance made from the papaw-
iree and having properties analogous (o those
of pepsin, is very useful when employed in a
process for carrying oul

BREKCIN - LOADING IR EARDM—_A.
Crrveinr, Bahia, Brazil.  The purpose of the
inventor i~ to simplify and improve the breech-
loading firearm for which a patent had pre-
vieusly Dbeen granted him, (he construction
Dbeing such that the pivoted brecech block is pro-
vided only with a spring-controlled hammer, a
sear for the hammer, a firing-pin and a lever-
controlled cam for cocking {he hammer and
lholding it locked in cocked position entil pur-
posely released, reducing the construction of the
frame and block to such few parts as (o render
possible the arm’s repair hy any person of or-

this puipose.

dinary infelligence, in short 1ime wand on the
field if necessary.
DIVICE FOR MTOLDING CANDLIES, - ED W,

Curriss, Baker City, Ore.  The improvement
has for its principal object to overcome numer-
ous disadvantages attending the use of other
devices Ditherto devised, and to provide a de-
vice which is simple in copstrucetion, inexpen-
sive to manunfaciure the capa-
city for long and repeated service. It - 1s
admirably suited for the purposes of miners
when at work in mines, as well as to others.

and possessing

WRENCIL.- 11, K. Axsonrue, Greenbay, Wis,
In this instance the invention relates to a
wrench of that class in which the nut-socket

is in the form of a ratehet and the body of
the wrench carries a dog coacting with the
ratchet, so 1hat a step-by step movement in

one direction may be given to the nut through
an oscillating movement of (he wrench handle.

The improvement resides particularly in the
novel form of the dog.
BUCKLE, — L. Saspers, New York, N. Y.

The purpese in this case is to provide a buckle
especially adapted tor in connection with
suspender-straps or cartridge-belts, but which

e

may be used wherever 2 positively-locking
tongteless Dbelt can be advantageously em-
ployed, and to so construct the Dbuckle that

it will be light and rveadily applied and when
appliecd whereby the strap passed through the
buckle ¢an be quickly and conveniently ad-
Jjusted and held in adjuxted position without
applying eyelets to the producing
apertures therein.

CORRET ATTACIHMENT. - . J. MONTIGNY,
New York, N. Y. TIn thig patent (he inveniion
relates to improvements in corset attachments
in the nature of a pad or compressor designed
1o reduce the abdomen of the wearer, an ebject
being Lo provide a device of (hisg character so
constructed as to be readily atiached to corsets
as easily detached (herefrom when not
required for use.

LIFTING-JACK.- J. ¢, 1louston, Yazoo
Clity, Miss,  More pariiculariy this invention
relates to jacks such as are employed for rais-
ing a vechicle-axle to permit the removal and
replacing of one or both ‘wheels te permit
tubricafion or repair of the wheels, and has
for its object to provide doiails of conslrue-
tion for a jack which are simple, practical,
and inexpensive and that afford a light, power-

straps or

“ful Jack that may be used {o vaise one or both

ends of the axle engaged therewith.
TRAINING-MACHINE.- O T Ha New
York, N. Y. ™This invention relates (o a ma-
chine for facilifating the athletic excreises or
training of men and animals. 10 is preferably
applied to a machine for men, although it may
be used with equal advantage for (he training

and exhibition of animals. Its gencral char-
acteristic is a frame and an endless apron
which is held on rollers in ihe frame, said
apron moving under the feet of the person
nsing the machine.

BURNER AND MIXER JIFOR CAUTERY.-
J. P Minrer, New York, N. Y. 'The object
of the invention is to provide a Dburner and

mixer for cautery and arranged to provide a
burper for the initial exterior heating of the
cantferizing-tool and a mixing-chainber having
fhe same source of gassupply as the burner
and arranged to permit minute regulation of
the amount of gas and air required to furnish
a proper mixture to be borned in the cauter
ing-tool.

ROCK-DRILL

GUIDIL L 1P HUNTINGLON,
Sahinon, [daho. Tn this instance the invention
refers 1o improvements in for rock-
drills, an object being to provide a guide with
a simple means for adjusting o compensafe
for wear and to prevent lateral play of the
drill in the guoide, thus causing the dvill fo
work (rue and prolong the usefulness of the
guide, which ordinarily wears out rapidly.

METER. - T. IL CoNNELL, West
Va. AMr. Connell's invention BIrOve-
ment in meters for measuring waler and other
liquids, and has Tor an objeet {o provide a
novel eonstruction of meter which can he easily
assembled and taken apart for repairs or for
any other purpoge and which will operate effi-
ciently withouf appreciable diminution in the
pressure of the water,

enides

Chariesfon,
i

an oI

EMERGENCY  FIRE-SCRIIEN. — W. M,
CoNRrAN, Marshalltown, Iowa. I'resuming that
the wall carrying the proscenium-arch is of fire-
proof construction, Mr. Conran’s invention is
intended to protect the proscenium-opening of
a stage and to effectually and instantaneously
eliminate the danger of fire passing from the
stage to the auditorium, and it is also de-
signed to prevent or modity the effect of gases
reaching the audience in the case of an ex-
plosion on the stage.

COPY-HIOLDER. —A. R, DearsourN, Bir-
mingham, Ala. The invention relates to a
device intended especially for use in connec-

tion with typewriter cabinets to hold the copy
in position to be conveniently read by Lhe op-
erator. It involves certain novel fealures of
construction with respecet. to the copy-bolder
per se amd novel features of arvangemeut rela-
tively Lo the typewrviter table and cabinet.

GOLD-LEATF CONDIENSER. -J. D. o,
Somerset, Olio. This improvewent is in the
nature of a condenser for the goldfoil used in
fillings.  The condenser comprises two scections
slidable relatively to each other and provided
with opposing shoulders and means for vary-
ing the exposed or operating surface of one of
the shoulders, whereby it may be conformed to
the extent of the opposing shoulder and in the
construction Dr. Ford arranges for operating
the means for varying the operating surface
of one shoulder by the other.

REINFORCTL - T. F. FrANcIA, 9 Rue Leonard
de Vined, Paris, I'rance. This invention re
lates to masts, spars, ladders, fishing-rods, oars,
and other breakable articles. The features
are increased strength; whatever small addi-
tional weight is added by the thin steel strips,
bindings, ete., is counuterbalanced by the safe
use of the very lightest woods, such as poplar:
the strips  Dbeing  tempered thoroughly and
evenly in the coil are much stronger than their
equivalent weight in steel ttbe form ; the modes
of action can be compared to ship masls stays,
with the advantage that they are independent,
these “stays” being fixed to the pole ends thein-

selves; and they offer enorinous resistance at

all sides at once the moment the strain be-
ging,
ATTACHMENT FOR CORSLITS. M. 1.

GersTLE, New York, N. Y. The invention per-
tains to combined garment-supporters and skirt-
retainers, and provides a plate having a shank
of special construction by which to enable the
same to be detachably connected with one of
the fastening-studs of an ordinary corset-frout,
the shunk being of further special construction
for adjustable conmection therewith of a re-
taining device for the waistband of one or more
skirts, tie entire stracture being exceedingly
light in weight and capable of Dbeing worn
without inconvenience and discomfort.
PACKAGE-CARRIER. T.
Sciopert, West Dittston, Pa. In this in-
stance the invention refers to Improvements
in devices for carrying packages, particularly
boxes containing dynamite for use in mines, the
:t being to provide a carrvier readily ad-
justable to the size of load or number of boxes
placed in tbe carvier, thus preventing the shak-
ing about of the dynamite, and consequently
preventing accident wlhen lowering the device
It is compactly foldable when not

Harris and O, K.
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in a mine.
in use.
LIFTING-TACK. T K Hocker, Montevista,
(‘ol.  The object of this improvement is to pro-
vide a novel construction which will be simple,
durable, inexpensi free Trom complication,
and eas operated and which can be stopped

e,

in any desired position 1o support the load.
BMr. Hocker's device can be used for light or
heavy lifting and can be casily operated in
either instance.

HOSE-COUPLING, - W. 8. JeweLL, Oakland,
Cal. This coupling is applicable to all kinds

of Tiose, tubes, or pipes, to which it can be ap-
pliedd for purpose  of coupling the same
either to a nozzle or for coupling two scections
of hose or for connceting hoge to a stationarvy

fhe

inlet or outlet pipe orv for mending a section,
the object being to provide a deviee which
shall do away wiith wiri washers, screw-

threaded and expensive and complicated parts,
as well as special teols used for ‘h purposes,

and which shall secure great saving of fime,
cspecially in mending or coupling in case of
a fire.

COLORING-MATTER  AND METHOD  ORF
PRODUCING SAMEF -G J. Kaveaasy, New
York, N. Y. 'The invention relates to mineral

paints: and its object is to provide a coloring-
matter and method for producing the sawe, the
matter heing an equivalent of Doth raw and
burnt terra di sienna and on being mixed with
ail, water, or other liquid veadily forms a
paint for immediate use in graining and stain-
ing without any addition of burnt umber, Van
Dyke brown, orr the like for ihe painting of

houses, etc., for caleimining and tinting or
for use as a substitute for ocher.
DETONATING - ALARDM FIRE - NTIN-

South Berwick, Me.
refates to a com-

GUIRITIER.—M. A, LipBrY
In this patent the invention
bined detonating alarm and fire-extingnisher
in which the inventor seeks to produce a
constrincetion wherein the loud report or noise
following the ignition of a charge of high ex-
plosive serves to give an alarm of fire. while
the bursting energy of ibe chavge fractures an
extinguishing-fluid container and scatters it
over a wide area in the vieinity of a blaze,
SIIOE-LACE.—C. B. IsAKsoN, New York, N.

Y. In this patent the invention has (or ils ob-
Ject the provision of a new and improved shoe-
lace arranged to permit of quickly lacing and
unlacing a shoe and for holding the lace se-
curely in place on the eyelets, studs, or other
lace-retainers of the shoe when the latler is
laced up.

CLOSTURE IFOR BOTTLES OR OTILER RIE-
CEPTACLES.—C. M. YouNG, San Irancisco,
Ctal. The object of Mr. Young's invention is
to provide novel details of construction for a
bottle or jar closure which will infallibly show
when the contents of the receptacle have been
partially or entirely removed, this being ex-
posed by the retention within the bottle of a
sealing-phig that is an important detail of the
improved bottle or jar closure.

WELL-POINT. —W. ParrersoN, Central City,
Neb.  The principal objects of the invention
are o increase the strength of (he strainer
part, to so arrange the parts that the screen
may be casily reached for repair or renewal,
and (o chiain a free flow of water through the

point. e inventor in altaining these ends
wraps one or a plurality of layers of screen

spirally avound the inner perforated tube, thus
getting far greater strengrh than attained when
the scireen is put on square, avd he forms Lhe
outer perforated tube in two or more longi
tudinal vemovably fastened in place,
readily reaching the screen for repairs,

sections

PRUEAVREENCHL
Pra~xg, Rochester, Minn.
reference to improvements in wrenches, and
has for its object the provision of means novel
in characrer whereby the tool is rendered not
ouly quick in action to improved degree over
all similar devices known to use, but in being
adapted  for adjustment and more eifeciive
gripping of the pipe.

NUT-LOCK.—W. 1. DurNerer, Springticld,
I1I.  The improvement relates to nut-locks of
a clays in which the nut is held in locked con-
dition on the thread of the bolt by means cai-
ried by the nut and adapted Zov interlocking
engagement with a groove in the bolt, and has
for its object to provide construction for a
lock which adapts it for convenicnt adjustment
either to lock the nut at a desired point on
the threaded body of the bolt or releasc (he
nut to permit its removal from the bolt with-
out injury to the nut, bolt, or locking device.

DRILT. - ¥, Roussenn and R. P Russbur,
Cripplecreek, Col. The objects of the in-
venfion are to provide for the carrying of the
cuttings out of the hole and to prevent
crookedness in (he holes drilled. In operation
the drill has about a six-inch stroke, which
throws the cuttings Dback to the shoulders,
whicth keep passing them on out of the hole.
The sharp shoulders on the shanks of the drill
cut out the sides of the hole if it starls to get
crooked or fitchered.

L. II. Prasw and A, (.

This invention has

Household Utilities,
REFRIGERATOR. —F. W. WHRLDON, New
York, N. Y. 1In Mr. Wheldon’s patent the in-
vention relates to  improvements in  retfrig-
erators or ice-chests, an object being to pro-
vide a chest with a plurality of inner walls of

textile material  spaced apart to  form  air
spaces, whereby there may be a free circula-
tion of air, e¢inusing a low temperature and

preserving tlie ice to a considerable cextent, and
this construction also makes the device com-
paratively light and inexpensive.

WINDOW-REFRIGERATOR.- 11, C. Mec-
Cr.uxg, New York, N. Y. In this instance the
invention 1301'1:11115; to refrigerators, and more
particularly to a device such as is suitable
for attachment af a point adjacent 1o a win-
dow, the arrangemeut being such  that  the
refrigerator may be drawn into the window
for purposes of accessibility and may Dbe
thrown outwardly, so as to not impair the
light coming in at the window.

CANDLE-EXTINGUISHER.—C. B. ISAKSON,
New York, N. Y. The object of this improve-
ment ix to provide an automatic extinguisher
which is simple and durable in construciion,
cheap to manufacture, casily applied to a can-

dle at any point of its length, and arranged
(o automailenlly extinguish the candle after a

predetermined lengill of the candle has been
burned.
STOVIE. -1 . Proctr, Provo City, Ulah.

e objeet in this case is to provide a stove
having a  down-draflt. In operation, a fire
having been made in the fire-pol the gases of
cotmbustion pass over the end of the pot and
immediately between stays, passing downward
and circulating around ventilating pipes, beat-
ing them thoroughly. The gases next pass into
the conienl base and are fthence drawn npweaed
thirough a flue formed by partitions, an inner
and an outer shell. The updraft-flue formed is
cutirely within the stove, being encircled by
the oufer xhiell,  Afr within ventilating-pipes
heing heated passes upward, and cold air is con-
stanily drawn in the bottom ends of these
pipes.

SCREEN-BED. —A. T. (ruis, Salem,
The purpese of the inventor is to provide a hed
that will completely exelude flies. insecis, rep-
tiles, cte.,, and it is designed more especially
for ¢hildren. Mo this end he provides a bed
which has its sides, ends, and bottom formed
of screen material, the sides having hinged

Towa,
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seciions adapted to fold toward each other to
also form a screen top or roof for the bed.

Machines and Mechanical Devices.

COPYING-PRIESS.—A. T.. 8nuEDp, Clarks, La.
The object in view of this inventor is tu pro
dirce a simple and compact structure wherein
provision is made for the application of power-
ful pressure through a platen upon the work,
the construction being such that very lctle
effort is required on the parvi of the operator
and the adjustment of the platen may be se-
cured very quickly. It is more especially de-
signed for press-copying letlers, manuscripis,
and the like.

HONEY-EXTRACTOR, C.
San Diego, (al. This invention
provements in machines for separating honey
from {he comb by centrifugal action, an object
being (o provide a machine for this purpose
of simple construction and having a novel
means for limiting the outward swing of the
honey-carrying basketis.

FRICTION-DRAKLE. G.
ance, Ohio. In this patent
inveniion is the provision
proved [riction brake
other driven parts,
auntomatically and quickly (o
the dexired time. It is a division of
plivation for Letters Patent of the
Niates Tor a mortising machine, fovmerly filed

W. o Mercan,
relates to im-

AL
the
of
for use
o bring

LNsiaN,  Defi-
objeet of the
new and im-
on shafts and
the said parts
standstill at
the ap-
United

a

aq

by Mr. lnsign.

COTTON-GIN. I3, I, Barenk, Valdosta, Ga.
This invention relates to a gin in which Lhe
seed-cotton is fed fo a rotating drum having

peculiarly-constructed  teeth  serving Lo
up the cotton and pass it to a rapidly-roiaiing
beater, by which the seeds are removed, alter
which the gin passes it srranged
rocking rollers having cards thereon, {he cards

of one rvoller acting to remove the lint coiton

to spoech:

from the drum and the cards of the other act-
ing (o remove the colton from the (irst roller
and to discharge the cotton from the ma-
chine.

ROCK-DRILI— I, L. Wuareenkan, DButte,
Mont. The invention has reference (o improve-
wents in drills of the type in which the drill
is moved in its operating direction by hammer-
blows; and one of the objects is to so con-
struet the device as 1o ulilize a portion of the
driving force of the hamuner to turn the drill

and keep (he cutfing cdge at a certain dis-
tance from the bottom of the hole.
THEATRICAL  APPLIANCIEL  DeLnks LA

Veroe, New York, N. Y.

vention is to provide a
theatrical  appliance  for
atiractiveness of  theatrical
which is designed for use
scenery  on the stage, moving

more especially, however, on the

The object of this in-
new  and  improved
heightening  {he

performances and

parts of the
abjecls,  ete.,
costumes of

(811}

actors, dancers, and other persons appearing
in spectacular plays.

FELEVATOR, (K. C. Nowrngrvre, San Jose,
Cal. In this case the invention refers par-

ticularly to jmprovemeuts in devices for elevai
ing boxes of oranges or ofher (roit and dumnp-
ing the fruit into a chute leading (o a grader,

an object being to provide an elevator so ar-
ranged as to be practically aufomatfic in its
operation of dumping the fruit and carrying oft
the empty boxes.

DORING-MACHINE, . (L Ziesk, Muncie,
Ind.  The invention specifically appertaing (o
a mechanism  designed especially  for use in
boring holes in the joixts of ceilings or floors
for the passage of concealed electrie wires
In carrying out the present invention JMr.

Zeek has in view the provision of a mechanism
the featares of durabilit
and  convenience, cespeeially  the Iatter, ina
much as his machine may be placed so as (o
bore quickly amd properly a plurality of open-
ings or holes in jolsts spaced apart at varying
distances.

GUARD BOARD.— J.
N. Y. In this patent

embodying essential

.. Garcucisz, Deferiel,
the invention has refer-
cnce o a guard-hoard for the couch-rolls of a
paper making machine.  The ebject e -
provement to provide a guard hboard which
may be made to cngage (he couch-roll more
unitormly than herctofore withour, howevei,
stthjecting the roll to unuecessarily destruciive
Pressure,

MACIHHINET

of

is

FOR PRODUCING  CRIMPED

OR CORRUCGATIID METAL STRIPN. W, .
Gurarron, 82 Elliscombe road, Old Charlton,
Kent,  England. The  mechanism closes (o
sether corrugations of a corrugaicd sheet or

=irip lo bring the sivip to the desired ceriinped
form, the machine comprising pairs of roils for

corrngating, pairs of retavding rolls for clos
ing the corrugations made by the covragating
rolls, pairs  of  propelmeni-rolls  for  forcing

the sfrip against retarding rolls, pairs of ac-
celevating-rolls for opening out previously-closed

corrugations to extent required in final produd,

take

Cimprovemoenis

|
|

takers-off for the sirip in pas means for
cultting «trips into narrower sirips belore en-
1ering corrugating-rolls. and means for aute- |
maiically severing portions of uniform length
from final product as it passes l[vom ihie ma-
chiue.

ELEVATOR APPARNTUS. 00 B TloNog,
New Orvleans, La.  In this case the invention
has reference o apparains tor elevaiing and
transtfering various materials, t being more

particularly applicable to the coaling of vessels

and the delivery of crushed rock and carth, and
Lthe improvement enables the transfer of ma-
terial to be accomplished very expeditiously.
COFILEE-DRIFR.-—10, PrNacos, Bucara-
manga, Colombia. This invention appertains
particularly to an apparaius designed for dry-
ing coffee beans and the like. In this instance

Mr. DPenagos has particularly in view as an
ohject the provision of an apparatus through
which the coffee may be passed continuously

and subjected to a number of heatings, thus
insuring a thorough drying or curing of the
beans.

ADDING-AMACHINE —R.  Cozpiy,  Platts
burg, N. Y. The invention relates to a con-
struction of machine capable of being held in
one hand and conveniently and readily operated
by pencil or styles held in the other 1o add a
column of figures and show correct aggregale
or to effect reversal of mechanism, thereby, for
example, restoring the various dials quickly and
acetirately to normal positions, at which time
the zero on each of the dials will he presented
to properly-disposed openings in the casing of
(he device, at which openings the numerals
are likewise presented which indicate the sum
of addition.

to Vehicles.
FOR VEICLE

Pertaining
RUNNER ATTACIHMIENT
WIIRELS. —G, I Mever, Green Island, N Y.
In inxtance the object is 1o produce a
thoroughly praciical device which is adapted
for ready application to vehicle-wheels of dif-
ferent widt} which will net mar the wheel
when applied therero, and which is provided
with means for securing it in position upon
{he wheel in such a way as to prevenf any ral-
tling of the attachment upon the wheel.  The
invention relates to  runner attachments  for
wheels of the type in which a runner attach-
ment is designed for application to each wheel
to convert the vehicle into & sleigh.

SAFITY DEVICE POR ELECPRICALLY-
CROPELLEIED  VEHICLIZS, J. M. NesNcer,
New York, N. Y. The object in view of the
inventor is to provide an improved siafely de-
vice for such vehicles -as automobiles, trolley-
cars, anid the like, whereby the motor and the
sowrce of electricity are instantly disconnecied
in case of an accident to bring the motor, and
consequently the vehicle, o a stop and iusure
the safety of the occupants.

SLED.- C. . Durstaa, Dekalb
N. Y. Mr. Burnham's jnvention s an improve-
ment in sleds, and particularly in that class
of sleds ordinarily known as “hob-sleds.” The
opposite runners work entirvely independently,
and the beam may support the load on a level
as desired. The construerion is simple, can be
cheaply made, eaxily applied, will ‘be durable
wlhen applied, and can be repaired at slight cost

(his

Juneiion,

it necessary.

ITORSE - RELEARING DEVICE.—W.

BowLsta, Ortonville, Minn.  'his invention
fers Lo a device for releasing horses or otiuer
from vehicles or the like, and
be capuble of rapid and easy
the purpose of preventing acci-

[OR
Te

draflt-apimals
is designed to
operation for
dents.
it can be applied to any vehicte.  The handle
when in normal position, will be a convenjent,
reins.

rest for

Prime MWovers and Their Accessories,

GARS-COMPRENSOR,—C. "oy,
Germany. Mr. Flobr's inventien relates to
described in United Siates Pat-
ent No. 669,140 ; and the objects ave, firsty, o
replace the single-acting punip referred fo in ihe
by a doable acting pump seiving as a

Berlin,

jintent

aas-compressor s wsecond, (o repiace the means
mentioned therein for locking aud releasing
the sucticn valve cone by one or twe rocking

return disk valves ploced in a separaie channel
which connects the (wo eylinder ends of the
double-acting pump, and (hivd, to provide
means for connccting the one or G(wo rocking
return di valves with the float.

ROTARY MOTOR, M. M. Conanur, Linneus,
Mo. - This Improved motor embodies o rowry
pixton provided with valves wi are pressed
ontward the steaim anid portien
of their travel act agains g laees
on the case, giving turbine action, the outwavd
thrust against the inclines serving by foree
of reaction to move Lthe pisten forward. Dircet
action of motive ageat is viilized against the
piston-valves, and when valves reach farthest
projection beyond perviphery of the body of pis-
ton =team Iy admitted to their outer [aces to
balance pressure and reduce to minimnm
work to be done by moiive agent in foreing the
inward.

S

a
inciined

valves

Bailways and

Pireir Accessories,
AUTOMATIC (AR DINCHARGI-VALVIL
W AL Thaomas and BoS. 1L darrs, Greenville,
8. C. 0 In ihis patent the invention is an im-

provement in o automatic  car discharge valves
infended  and  adapted  especially  for ase in
frain-signaling apparaius, and particularly in

wling  apparatus  whercin  the signal s

caused (o sound by a slight reduction of pres-
sure in (he (rain-line.
NSPARK-ARRESTER FOR LOCOMOTIVIS OR

OTHER DOILICRS. 0. ¢ TewniNa, Nydney,
New o South Wales, Austealin. 'his invention

affords greater facilitios for preventing escape
of sparks and live cinders from locomotives
and other chimuoeys and provides arvangements

An aaditional brake may be used and !

|
1

be controlled to suit
class of fuel or work,

whereby the draft may
the requirements of any
the apparatus occupying but a small portion of
space in ihe smoke-hox or ‘combustion-cham-
ber” and easily removable for cleaning tubes,
ete, and capable of adjustment so that the
portion designated the “‘spark-cage” may be
focated to suit the needs of any boiler or class
of fuel.

Nore.—-Copies of any of these patents will
he furnished by Munn & Co. for ten cents each.
P’lease sfate the name of the patentee, title of
the invention, and date of this paper.

Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You
will find inquiries for certain classes of articles
numbered in consecutive order. If you manu-
fucture these goods write us at once and we wil!
send you the name and address of the party desir-
ing themmformation. im every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marme Iron Works. Chicago. Catalogue free.

Inquiry No. 5921.—For manufacturers of sand
lime bricks.

AUTOS.—Duryea Power Co., Reading, Pa.

Inquiry No. 53922.—For manufacturers of solid
celluloid for enameling purposes (to put on wood).

“ C. 8.” Metal Polish.
Tnquiry Ne. 53923. FKor the address of the Fisher
Hydraulic Press Co. for cement building hlocks; alsd
tire addresg of * Normuandin ” hand tamp system.
J. 8. Mundy, Newark, N. J.

Ingquiry No. 53924.—Wanted, to purchase steam
turbine outfits Jike those used on Jocomotives for head
tigghting purposes.

Indianapolis. Samples free.

For hoisting engines.

Any metal, sheet, band, rod, bar, wire; cut, bent,
crimped, punched, stamped, shaped, embossed, letter-
ced. Dies made. Metal Stamping Co., Niagara Falls, N.Y.

39235,
NSO,

Inguiry No. For manufacturers of ama

teur printing pr

P’erforated Metals, Iarrington & King Perforating
Co., Chicago.

Inguiry No. 53926.—For manufacturers of armor
bullet-proof cloth.

Handle & Spoke Mchy.
Chagrin FKalls, O.

Inguiry No. 5927.-
from Indian corn.

Ober Mfg. Co., 10 Bell St.»

for manufacturers of spirit

If it 18 a paper tube we can supply it. Textile Tube
Company, Fall River, Mass.

Inquiry No. 5928.—For firm handling a machine
or apparatus to scrub and clean large floors.,

WANT
bamboo.

D.—Addresses of importers and consumers of
D, ¥. Mitcheil, Jacksonville, Fla.

Ingqoiry No. 53929.—For parties who manufacture
or handle machinery for separating the tiber and pulp
of the Agava plant.

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

Tnquiry No. 5930.—For good, practical dry stor-
ace buattery to take the place ot ¥ h. p. 120 volt motor,
cither direct or alternating current.

American inventions negotiated in Burope. Wenzel
& Hamburger, Equitable Building, Berlin, Germany.

Inquiry No. 5931.—For some one handling ex-
perimental apparatus for wireless telegrapl, such as is
ured. for leeture purposes,

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

Koot of East 138th Street, New York.

Inquiry No. 5932.—For an apparatus by means of
which floors may e cleaned and va nished, instead of
using manual labor.

'atented inventions of brass, bronze, composition or |

aluminum  construction placed on market. Write to
American Brags Foundry Co., Hyde Park, Mass.

Inquiry No. 3933.
ers’ supplics.

For -dealers in necktie mak-

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

Tnquiry No. 3934, - For parties who deal in album
clusps and trimmings, and walking canes and umbrella
mountings.

T'wo patents for sale. Supply tanks for water service!
No. 195,662. Valve, a cut-off, for supply tanks, No
37,1, Can furnish some valves, cut-off, in working
order. P. J. Lotthauser, Clarendon, Texuas.

Inquiry No. 5935.—For manufacturers of gaso-
line buses, freight and delivery wagons.

1 and Ituropean Market for American Manu-
factures. -W. & R. Leggott, Limited, 1%ast Parade, Brad-
ford, Bngland, is in remarkably good position for hand-
ling any article connected with buil..ing trade, and will
Le glad to act as agent for American firms. Please
commiunicate.

C No. 3936,

kKnglis

Pnguir For manufacturers or sellers

al fnrin aichers,
naguiry Yoo 3937.-For firms who manufacture
o3 oNetll hinery for mining and preparing slate for

tniry No. 5928, For firths manufacturing ma-

chinery for the extraction of cocoanu. ¢il.

v No. 5939, -For  parties  muanufacturing
il bending wmachimes for bending long

short return bends.

Fngu

Inguiry No. 53940.—For a machine that will pul-

L verize charcoal.
thoe

v No. 594 1. For manufacturers of wagon

Inqui

Uhute, spokes and rims.

¢ 3942, —For the address of J. Baum
/0.

Inguivy N
=afe and Lock

Tnguiry No. 3913.—-1For wanutfacturers of woven

wire fence.
Inquiry No. 3944.—For parties manufacturing
rolling, sound-proot curtain or partition, such as are

used in churchies and Sunday-school rooms for dividing
a Jarge room.

Inquiry No. 38913.—For manafacturers of auto-
malic ventilators and oil heaters.

{uquiry 594 6.—For machinery for making 2 x
4 x 8inch concrete brick (sand and cement).

Inquiry No. 3947.- For manufacturers of corn
huskers.

For addre:
wmee for cor

of zrent or manu-
eying rural ail

Inquiry No. 594
facturers of a conn
from route to resider

Inquiry No. 3989, -For mauufactarers of  car-
bonie anhydride retrigerating machinery.,
Inquiry No. 3930 For manufacturers of ma-

chinery for hulling cocoanuts to extract the oil and
work the fiber of same.
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Notes '\l
and Querzes.

g

HINTS TO CORRESPONDENTS.
Names and Address must accompany all lette or
no attention will be paid thereto. This is for

our information and not for publication.

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

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

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or currying
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 oflice. DPrice 10 cents each.

Books‘referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinetly
marked or labceled.

(9447) W. J. M. asks: safe
to run two double covered annunciator wires
in the partitions of a house along with the
gas pipes, for eleclric gas lighting? A, Dlece-
trical wires should not be run side by side in
contfact for any purpose. Insulation liable
to be impaired and currvent lost even if the
current is not of a character to set fire.  lispe-
cially is this true if (he wires are held by
staples.  Two wires should never be put nnder
the same xtaple. 2. Is there any danger of
short-civreuiting and thus setting fire to lhe
house? A. Not with wires carrying current
from a low voltage battery. If the current is
that of a lighting cireuit the rules ol the Fire
'nderwriters forbid including two wires in the
same fastening, and specify the distance by
which they must be separated. 3. How large a
coil would be required for lighting one burner
at a time? A. A spark coil for gas lighting
may be made by taking iron wires 10 inches
long and forming them into a bundle 1 inch
in diameter, first straighiening them very care-
fully. IFit a spool head of hard wood on cach
end to hold the copper wire of the coil, and
cover the iron core by two or three layers of
brown paper to insulate the core from the coil.
Two or three pounds of No. 16 or No. 14
cotton covered copper magnet wire may now
be wound on the ¢ore. 'The ends of this should

1. Is it

15

be brought out through holes in the head of
the spool, and the ceil is finished. A cover-

ing of pasteboard may be put over the out-
gide as a protection and a {finish. 4. What
voltage and amperage would the same require
and would two gravity cells answer the pur-
pose’? A, Three or four dry cells will be suf-
ficient for gas lighting. Three LeClanché cells
may be used if more convient. 5H. Is a con
stant current required when you simply turn
on the gas and it lights as with the Advance
burners? A, A constant current battery i

is
not used for gas lighting, bul an open circuit

cell is te be preferred. 6. What is the best
way lo connect coil, burner, and battery for
the best results® A, The coil, burner, and

battery :arce (o be connected in series; it mat-
rers nol about the order. The only important
thing (o be observed is to connect-the cells of
the baitery in series, since as high a voltage
as possibly should be had.

(9448) R. R. S. asks: 1. Are
any electric lamps that use an alternating cur-
reot, and if so, how is it worked? A, The
alternating current is now in niore general use
for lighting than is the direct current. 'l'he
same incandescent lamp can be used on cifher
current, if the required voltage is the same for
both currents.  The alternating current is, how-

there

ever, usually at 52 or 104 volts, while the di-
rect curent is  ordinarily at 110 or there-
aboat.  An arc lamp is especinlly constructed
for the alternating current.  Its iwo carbons

consume at the same rate. while the carbons in
a direct current are lamp consume at different
rates, the positive cavbon wasting about twice
as rapidly as the negative carbon. 2. Would
there be any danger from Holaning with a mast

such as woeuld pe used in wireless telegraph

experimentsy A0 Therce would be the wsame
risk from lightning with a tall mast for wire-
Texs felegrapby as for any otiier purpose. Sich

a mast should be protected by a lightning rod.
The apparatus should be and always is pro-
vided witlt lighining arresters.

(9449 A J. G
mercial  metal  will
rapidly? AL
the most radiant

1. What com-
radiate heat the most
iron with a dark surface is
of heat of the simple metals.

Yyl

‘ast

2. Can an alloy be made that will be more
efficieni v A There is no alloy known that
is more ef mi in radiating power than iron.
3. Is there any chemical composition that can
be lowered in temperature by agitation? A, We
know of no chemical compounds that become
colder by agitation alone.  Agitation that pro-
duces chemical changes may lower tempera-
fure. 4. ITow long will it continue {o so do

be necessary {o renew it? AL Time

Will it attack metals? If
what metals? Not known. 6. Can you
aive me the formula for a hard copper plat-
ing bath same used on leaded glass win-
dows (o ongthen them? A, Use a satur-
ated sohition of sulphate of copper and deposit
by batlery. 7. In order to mufile the exhaust
of a2 gasoline cngine what is necessary, to

(Continucd on puge 168.)

before it will
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GEORGIA TILL BASKET AND PADUCAH FACTORY.

The achievement of Emmet Horton in making a ma-
chine which, working automatically, will construct
from 18 to 22 peach baskets per minute, is not merely
a remarkable thing in itself, but has a sweeping influ-
ence on the culture and marketing of fruits and vege-
tables, particularly through the
South.

Probably no industry has in the
past been more subject to vicissi-
tudes than the growth of fruit. It
has had to run the gauntlet of all
kinds of weather and great varia-
tion in the prices to be obtained
for the ripened product, while at
the same time it has been at the
mercy of wholly inadequate facili-
ties for securing packages in
which to deliver the product to
the consumer.

During the season whiclhh has
just closed it is roughly estimated
that three hundred million quarts
of strawberries rotted on the
vines, because the grower could
not procure baskets at any price
to move them to market, and dur-
ing this same season it is report-
ed that in the State of Georgia
fully enough peaches for ten mil-
lion baslkets never reached mar-
ket for the same reason.

These conditicns of inadequacy
in the basket supply do not dem-
onstrate that there are not enough
people who will work for wages
to make the necessary supply of
baskets, but in view of the uncer-
tainty of the volume of product
to be shipped, and the necessarily
low price at which the baskets
must be supplied, a- good fruit
season finds the growers with enly
a small proportion of their supply of baskets con-
tracted for, since they themselves cannot tell what the
volume of their crop will be until close to the
maturing of the fruit, with the result that there is a
scramble for basket supplies during a good fruit sea-
son and none of the hand-working machinery is in a
position to respond with sufficient rapidity to the
sudden demand.

Nearly everybody now is familiar with the oblong
baskets about 4 inches high and 7 inches wide in
which the Georgia peaches are shipped to market.
This basket has become the most freely recognized
carrier for peaches and tomatoes from southern fields

Scientific American

to all markets. The consumption of these baskets
during twelve months is now several hundred mil-
lions. It is a class of basket which was little used up
tc six or seven years ago, so that the especial need
for machinery to malke this particular basket did not
begin to manifest itself until about the year 1900. In

L
L

Prmens iy
i

Emmet Horton and His Latest Fruit-Basket-Making Machine,

1902 Mr. Emmet Horton, who had made a life-work
of inventing and constructing automatic basket-mak-
ing machinery, particularly for the handling of grapes
and berries, turned his genius toward the construction
of a machine for the manufacture of these particular
baskets, known as the Georgia oblong till. In the
fall of 1902 Mr. Horton made his first till basket ma-
chine, constructing it along wholly different lines
from any of his other machines. and in January, 1903,
turned itovertothe factory of the Mergenthaler-Horton
Basket Machine Company for trial, and three months
later, some slight changes having been made, construc-
tion was started upon a number of these machines. In

The Second Floor of the Warchouse where Goods are Stored.

GEORGIA TILL BASKET AND PADUCAH FACTORY.
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the spring of this year ten machines of this class were
put to werk in the Mergenthaler-Horton Basket Ma-
chine Company’s factory at Paducah, Ky., with the
result of demonstrating, first, the capacity of the ma-
chine with one girl operator to deliver fully twelve
times as many baskets per day as that same operator
could make by hand; second, Lo
manufacture these baskets out of
a class of wood which heretofore
had not been available by hand
process, namely, out of gum lum-
ber, thus lessening the cost of the
material employed and benefiting
the product by turning out a bas-
ket uniform in size and absolute-
ly free from the objections which
have been steadily experienced by
fruit growers with the Dbaskets
made from the yellow or pitch
pine tree.

The vital effect of the introduc-
tion of the till basket machine in
the manufacture of baskets for
Georgia peaches can be fairly well
estimated when it is known that
the year 1905 brings into bearing
something like ten million new
peach trees, within the limits of
the State of Georgia alone. It is
figured that at least twenty bas-
kets of this size are required for
an average yield of a peach tree,
thus making estimates of an in-
crease of demand for baskets of
this class next year of two hun-
dred million, and there is no one
who is tfamiliar with the facilities
for making bhaskets throughout
the southern country who does
not know that these facilities can-
not respond to this increase of de-
mand, even if every existing fac-
tory started at once 1o make
the supply required. It is only by the use of these
machines that the fruit growers of Georgia next year
will be able to secure the carriers in which to take
their goods to market.

At the factory of the Mergenthaler-Horton Basket
Machine Company at Paducah, Ky., situated on the
banks of the Tennessee River where it flows into the
Ohio, the supply of gum timber is floated down the
Tennessee River. the logs hoisted up to the sawing
machinery, cut into four-foot lengths and dropped into
steaming vats where they remain over night. The
next day the logs, averaging in diameter from 24 to
40 inches, are placed on a veneer machine, and the

Two Large Veneer-Cutting Machines,
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veneer is the same day worked up into baskets and
the baskets are placed in the drying house to be shipped
the following day. Thus the ordinary course of manu-
facture by machine is that the second day from the
river the log has become baskets, and is on its way
to the fruit grower.

Because of this rapid process, the gum timber can be
utilized; with any slower process it would curl up and
not work successfully. This fact has prevented the
manufacturers who make baskets by hand from avail-
ing themselves of the inexhaustible supplies of this
particular lumber, which is the cheapest lumber in the
world. Ian contrast to it, for the special purpose of
making fruit baskets, the yellow pine has many dis-
advantages. In the first place, the trees are much
smaller, and the cost is about double. In the next
place, there is a distinct odor which frequently in-
jures the flavor of the fruit. In the third place, very
frequently indeed the yellow pine baskets, when newly
made and exposed to a hot southern sun, exude some
of its resinous sap, which is of course very injurious
to the fruit packed in the baskets. Many consumers
of peaches and tomatoes will probably never know
how much they have to thank the inventor of the auto-
matic basket-making machine for this one accom-
plishment alone which enables them to get these pro-
ducts in baskets absolutely sweet and clean and free
from all contamination.

The Mergenthaler-Horton Basket Machine Company
is making ev-
ery effort to
multiply
equipment o f
these machines
to meet the
growth of de-
mand. It is
planning the
erection of one
or two more
factories on a
large scale tc
house and op-
erate machines
as fast as they
can be con-
structed, locat-
ing such facto-
ries within the
reach of the
supply of gum
lumber, and as
close as possi-
ble to the fields

where t he
heaviest de-
mand arises.
Florida will
need during
the months of
January, Feb-
ruary, and
March  about
2,000 carloads
of these Dbas-
kets, Cub a
during t h e
same period
about 500 car-
loads; Texas,

and Arkansas
follow with
heavy de
mands, then comes Georgia. This article refers partie
ularly to the important invention of the ma-
chine for making the Georgia till basket, and the other
wonderful machines made by Mr. Horton for the
manufacture of berry baskets and grape baskets can
be touched upon only casually. The machines for
making each of these different kinds of baskets are
arranged on lines wholly independent of each other.
Some of them have demonstrated new mechanical
principles, and the Patent Office has allowed claims
for new mechanical movements.

Mr. Horton’s latest improved machine for making
the quart strawberry basket is remarkable for many
things about its construction, but its great commercial
value is undoubtedly its power of delivering over
20 completed quart baskets per minute. The latest
mechanism for this machine was planned to turn out
nearly 40 baskets per minute, but at this speed it was.
found to be difficult to get the completed basket under
all circumstances entirely cleared from the form be-
fore the wood for the succeeding basket entered the
machinery. Consequently to make a machine for
steady commercial use, it was found necessary to
slightly reduce the speed so that to-day the final quart
strawberry basket machine is being put together by
Mr. Horton at the machine shop in Elmira registered
to a speed of 32 completed baskets each minute, or
nearly 2,000 per hour. The earlier quart berry basket
machines have progressed from a speed of 12 baskets
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per minute up to a speed of 22 baskets per minute,
which are the ones now in operation by the Mergen-
thaler-Horton Basket Machine Company people at their
Faducah plant. These machines turn the four sides
of the basket successively to the stapler, whereas the
latest machine has staples on two sides, so that one
turn of the basket completes the worl:. The company
is expecting to have 20 of the latest machines turn-
ing out baskets in good season for next year’s berries,
to prevent, if possible, the tremendous loss the growers
experienced this year, and incidentally to add largely
to its revenues. One girl operator handles this ma-
chine.

The machine for making grape baskets was quite
fully described in these columns two years ago, and
needs no extended mention here. In practical opera-
tion in the factories its efficiency has been demonstrat-
ed. It is scheduled to make 4,200 baskets per day, and
actually can be depended upon for about 3,600 backets
per day with the varying skill of the operator. These
baskets are of a much more substantial character than
the baskets for peaches and berries. They have to
be made strong enough to travel independently without
being crated in freight cars.

Mr. Horton has devoted a large part of his life to
the inventions which are all controlled by the Mergen-
thaler-Horton Basket Machine Company. In laying
out his till basket machine, the basis of his calculation
is the number of feet which the belt must travel while
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of the blanks. The form is then further rotated in such
manner as to cause the bands to be wrapped around
the outside of the body-blanks at their upper edges,
and then these bands are secured to each other and to
the body-blanks by staples made from wire, just before
they are driven, the nailing mechanism being so oper-
ated as to give a relatively long stroke when attaching
the bands to the long sides of the oblong basket and a
relatively short stroke when attaching the bands to
the ends of the basket. After the blanks have been
bent arounc¢ the form by the die and the bands have
been attached, the die is lowered and carried away to
one side to receive a new set of body-blanks. As soon
as the bands are nailed to the body-blanks the basket
is complete, and the form is lowered to deposit the
completed basket in a chute, the basket being stripped
from the form by hooks carried by the upper end of
the chute. The completed baskets are stacked in the
chute one above the other, and when a predetermined
number has been reached, the pile of baskets is auto-
matically removed from the chute and deposited upon
a trough, from which they may be removed by hand
or automatically.

The form carries band-receiving hooks with which
co-operate spring-pressed dogs that serve to hold the
bands in the hooks. The hooks are mounted to turn
about horizontal axes, whereby they may be at one
time held up to receive the bands and at another time
turned to permit the discharge of a completed basket.
(tearing is pros;
vided which is
automatical 1y
actuated to
move the hools
at the proper
time. Plungers
insert t he
bands into the
hooks and en-

gage a com-
pleted  Dbaslket
and eject it

from the form
after the hand-
receiving
hooks have
been reversed
or turned
downward.
These plun-
gers, it should
be mentioned,
are made to
swing on hori-
zontal axes, so
that after they
have completed
their down-
ward move-
ment and com-
menced to
move upward
they swing
inward, sc as
to clear the
bands which
have been
made to en-
gage with tnhe

VIEW OF THE MERGENTHALER-HORTON BASKET MACHINE COMPANY’S PLANT AT THE INTERSECTION OF THE OHIO AND
TENNESSEE RIVERS, PADUCAH, KY,

one basket is being made, and before the next one is
on the form. From this basis all of its movements
are calculated, and are done with such nicety that the
first till basket machine he made ran successfully
the first day the belt was put on it. This is the more
1emarkable because this is the machine in which an
absolutely new mechanical movement is used.

The same mechanism which is used in making the
oblong till basket is to be applied to the manufacture
of machines for making the square California fruit
basket.

The following description may, therefore, be con-
sidered that of a typical machine: The body blanks
for the basket are arranged in two piles in receptacles
at one side of the machine, to which receptacles they
are fed at intervals by automatic mechanism operated
as soon as the supply of blanks in the receptacles is
exhausted. A blank is lifted from each pile and de-
posited on a die, one blank being placed crosswise
of the other, and when thus crossed the blanks are
carried by the die into position under a form of the
general shape of the interior of the basket. Two
bands for each basket are fed to the form, and, by a
partial rotation of the form, are wrapped around it.
After this the die is raised, causing the body-blanks
which it carries to be bent around the form and to in-
close those portions of the bands wrapped around the
form. At this time the body-blanks are secured to each
other by a staple driven centrally through the bottom

form and also
the bands
which are be-
ing fed by
the band-feeding screws. This swinging movement
of the plungers is obtained by means of rods which
are made to pass vertically through friction devices
and which are pivotally connected with the plungers
at points to one side of their pivots.

How soon the company which controls all of these
patents and machinery will be able to enter the Cali-
fornia field is not known. It would seem that an
equipment sufficient to take care of the growth of de-
mand for all classes of fruit baskets east of the Rocky
Mountains would consume all of the energy of the
big organization for two or three years. But these are
the days of achievement, and it may be that the Cali-
fornia field will get the benefit of Mr. Horton’s genius
before two years more. The foreign patents on the ma-
chines invented by Mr. Horton are owned by the Em-
met Machine Company and cover nearly every country
on two continents where timber is grown of sufficient
size and character to make this class of baskets.

The inventions in basket-making machinery made
by Emmet Horton, and before he died, by Ottmar
Me‘rgenthaler, of linotype fame, constitute an unusual-
ly perfect safeguard against competition for the com-
pany which owns them, because no other inventors
have ever been able to make a basket machine success-
fully, and Mr. Horton’s inventions now have so fully
covered the entire field that the company may well feel
protected in every way by the possession of these pat-~
ents on these great inventions.
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baffle it, stagger it, or what, to accomplish the
best results without back pressurer A, Any
form ot exhaust chamber in which the force of
the exhaust is divided and gradually expanded
will deaden the sound. 8. What is the scien-
titic reason for the noise at the end of an ex-
haust pipe of a gasoline engine? A. The noise
of an exhaust is caused by its impact against
the outer air. 9. Is there anything gained in
radiating surface by having projecting ribs on
gasoling engine cylinders? A, Anyihing thal
expands the air surface contact with the cylin
der is a gain to air-cooled eylinders. The ribs
accomplish the desired cxtension of air-cooling
surface.

(9450)

W. A. K. asks: What Dbooks

for instruction would you recommend to one
who uncerstands only (he rudimencs of elec-
trical science and wishes to pertect himself
in the avt? A, The books requived for the
study of electricity depend entirely upon how
you would study. If you would become an
educated electrical engincer go {o Columbia
Tniversity and take the coursc. If that is
impossible, you may be able to take a cor-

respondence course at some of the corrvespond-

ence schools,  (The International Schools, at
Sceranton, Penn., are very large and can fur-
nish  you a good opportunity if you are de-

termined to do good work.) It is hardiy pos-
sible by study by obeself to become an elec-
trician,  Contact with machinery, instrumendts,
and men doing the actual work are necessary.
There is so much which is not in any book
whichh must be known.  You say you wish to
cperfect yourself in the art.”  If that has its
usual meaning that you wish simply to lewrn
how to do electrical work, the best way to
learn thal is to obtain a position in an elec-
(rical shop and learn the art of muaking the
apparatus: orr in a construction company and
Tearn the art of installing machinery, the line,
ele.; o in a station and learn how to operate
it.  There are many lines of. learning from
which you must choose one, according Lo your
means, and possibilities, of which you do not
Lastly, it what you
science, you can

give ug any intimations.
wishh o learn electrical
then begin witlh books and study either with
or without a teaclier, though far beticr with
a teacher.  You might start with “Swope's
Flementary Lessons,” 1)1'~i<10, %£2.00; go on into
“Ilawkins and Wallig® Dynamo,” price $3.00;
take next. “I'hompson’s Dynamo Idlectrie Ma-
chinery,” price $7.50, and his other books;
follow withh *“Crocker’s lectrie Lighting,” 2
vols, price $6.00; after this might come the
of power, electric railways, ete.
There are books enough to last for many years
of =tudy for the man studiously inclined.

is

tramsanission

(9451) C. H. McC. says: Can you tell
me where T can f{ind a description of the ap-
paratus used by Telsa to generate the high-
{ension currents with which he was experi-

menting a few years ago? I believe he called
hix machine an “oscillator.”  If there are any
Serenesinnts  deseribing these  experiments
please fet me know the numbers. A, We have
publiviied a deseription of the high frequency
coil in our SurrneMext No. 1087, which are
will send for ten cents. The Uniled States
Llectrical Supply Company, Mt. Vernon, N. Y.,
make the apparatus, both for generaling the
clectrivity and for the experiments, thus fur-
nishing a complete outfit which can he relied

upon to do the work. These outfits are very
bhighly spoken of.
(9452) 0. 1. says: Will you kindly

infoirm me what is the Dbest protection against
lightning for telephones, viz.: to proteet the
ringer, coil, and building? Would you advise
“dead ends™ or ground conneciion when the
‘phone is disconnected from the main wire?
[s (he lightning arrester now in use absolute
protection? A, Lightuing arresters, which will
be furnished by the {elephone company, are
fthe best protection for telephones from light-
ning. ‘I'here can be no such thing as “absolute
profection”™ from lightning.  Reasonable pro-
tection is all that can be had. The usual
lightning arrester works through a grounded
wire to the carih.  We know of nothing bet-
ter.  Comparatively few instruments are now
burned out Dy lightning.
(9453) H. M. says: You
greatly oblige me by kindly
foliowing questions concerning  ““I'lie Tesla-
Thomson Iligh I'requency Coil'™ as described
in  NcerpNrTere  Aaxrricay SvrrneseNt o No.
1087 : 1. Shonld wire known as magnet wirve
be used on the primary? on the secondary?
A. It is Dbetler to use covered or magnel wire
as it is commonly called, in winding all induc-
tion coils, even when insulated with oil. 2.
What kind of insulation should fhe secondary
of the high tension {rans. have?  Will single
cotion covered do? Al High frequency  coils
are ordinarily insulated with ¢il.  Double cot-
ton covered wire is to be preferred to single
covered wire swhen large differences of poten-
tinl  are to Dbe produced. A, TTow many
ponnds of wire are required fer each coil of
wire on the high tension transformers?
TITow many poundsg will be roguired the
secotutary  of the  high I'1'<‘(;u>vn(’y coil ? Al
We not the weight of wire at hand for
the coils you infend to make. 1i is more com-
mon {o specify the number of turns of wire.
You can transform turns to pounds approxi-
mafely by caleulating (he Jengtih of one furn
in (the middle layers of the coil and multiply-
ing by (he iolal »amber of turns. A table for
copper wire will give yeu the number of feet

will very
ansgwering  the

for

have

per pound for any size of wine. 4. Will the
increase in length of spark warrant an oil in-
sulation? A, It is not probabic that the coil
will stand the strain except by oil inxulation.
Itven then the insulation may be punctured
frequently, but as soon as Lhe oil in
again the insulation is restored.
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NEW BOOKS, ETC.

Tue Praserary SysteMm. A Study of Its
Structure and Growth. By Irank
Bursley Taylor. Fort Wayne, indi-
ana: Frank Bursley Taylor; IL.ondon:
C. D. Cazenove & Son, 1403. 12mo.;
pp. 278; illustrated. Price $1.50.

Our authorv first challenges Newton’s theory
of the moon’s stability, on the ground that, if
correct, it should scerve as a basis for genevall-
zation, and should yield a law Lfov the stabil-

ity of inner satcliites. This it has failed to
do. ‘I'he auihor then advances a new theory
of stability which, he clahms, does yield such

a general law.  The application of ihis (heory
accounts for the origin of the the
separation of the planets into two groups with
the asteroids between, ihe position of the su-

asleroidy,

perior planets next outside of the asteroids,
ihe greafer masses of the superior planets,
and the origin of Naturn's rings. The new
hypothesis also leads to interesting explana-
tions of variaus other faclts and phenomena,
stuch as the retrograde satellite systems of
Uranus and Neptune, ithe inclinaiion of the
moon’y plane to the carth’s eguator, cte.

Sysrtemaric Pouvorogy., By F. A, Waugh,
Professor of Horticulture and Land-
scape Gardening, Massachusetts Ag-
ricultural Coliege. New  York:
Orange Judd Company, 1903. 8vo.;
pp. 300. Price, $1.

The study and classification of fruits is
necessary i order to make possible their most
prolific development. Prof. Waugh, in his
new Dbook on this subject, gives instructions
for the systematic study and classification of
our various fruits, which will be of value to
fruit growers, teachers, and all scientitie in-
vestigators of this subject. Uhe book tieatls
exhausiively of the methods of  describing
fruits, of the perplexing system of nomencla-
ture, of the practical and scientific classitica-
tion of varictics, and of the judging and wscicn-
tific laborntory study of all kinds of froits.
The book will be found parvticularly helpful
to students who wish to learn more about
pomology  from practical self-investigation. [t
will also be of great service Lo nurserymen and
frait growers, as well as of use ag a laboratory
guide and manual. Complere instructions re-

garding the pholography of rruits and  the
keeping of card catalogues of thie same are
among the valuable features of i1he book.

DAMPRSCIHNELLBATINZUG flir 120 km. mitt-
lere stlindliche Geschwindigkeit (150
Km.-5t. maximal). Von Dr. Ing.
Heinrich Mehlis. Mit 10 Tafeln in
Photolithographie. Zweite Auflage.

Berlin: Verlag von Georg Siemens,
1904.
NoTeES oN Erkerric Ratnway ECoNOMICS

AND PRELIMINARY EXNGINEERING. By
W. C. Gotshall, M. Am. Soc. C. E. and
Am. Inst. E. E. New York: McGraw
Publishing Company, 1903. 8vo.; pp.
252. Price, $2.

This book is the outcome of a series of lec-
tures which were given by the author at Le-
high TUniversity. It treats exclusively of high-
speed interurban railways, takiog up the sub
ject at the preliminary office investigation of
the probable earnings and expenses, and carry-
ing it through track location and conglruction

up to the completion and operation of the
road. Detailed statements of costs of opera-
tion and their compulation for different

schedules are given, and the economics of such
projects is 1horoughly discussed. Ifull data re-
garding train resistance are given.

Maciine Desicy. By William Ledyard
Cathecart, Adjunct Professor of Me-
chanical Engineering, Columbia Uni-
versity. New York: D. Van Nos-
trand Company, 1903. 8vo.; pp. 285.
Price $3.

This book, which forms Tart I of the com-
plete work, is devoted entirely to all Kinds
of Tastenings used in nachinery.  The book
is practical in freatment, but the theoretical
side of 1he subject is also fully given [for
completeness’ sake only, since this side of the
subject hias already heen exhaustively covered
by able writers. Doth seientific analysis and

the records of practice are cssential to sue-
e in the design of machine nicibers: bul
neither alone s irustworthy, as ihe formoer
predicts only those stresses whiclt prevail
under normal conditions and ignoeres the aver-
load, the rough handling, or the slight acci-

dents which the machine may meef, and when

mecting whicl, it sheuld not fail.  DPractical
dara s¢how only the proportions which con-

508 O0f Wiress

strietors have given in specific
and service, and empirical
upon themm may not give the des
the iuherent limitations of ihie:
cxeeeded.  The problem of desi

founded
oo results, if
formule
vl oone wlose

formuln

e

many elemenis  vary continually in number,
characrer, and magnitede; and, for s solu-
tion, theoretical analysis, precedent, and the

e

rivened judgment of the mer are required,
The work has been prepared with the co-opera-
tion of many prominent cngineers. Ity chap-

ters treat of shrinkage
serew fastenings,

aind pin jointd,

and pressure

riveted joinix, and
All [ormidae and {igures nec-
essiiry lor an adequate treaiment of Lhe sub-

joints,
keyoed

Jeat, s owell as a  considerable number
illustrations,  diagrams, and tables, add fto
the value of the book as a work ot reference

Tor

Mer

practical engineers,

ALLURGICAL ANALYSIS AND ASSAYING.
By W. A. Macleod, B.A.,, B.Sc., and
Charles Walker, F.C.S. London:
Charles Griffin & Co., Ltd.; Phila-
delphia: J. P. Lippincoit Company,
1903. 8vo.; pp. 318. Price, $4.
The present volume'is intended to recet the
requiremerits  of  Anglo-Colonial — schools  of
inities ; and while we always feel a ook which
is intended as a textbook for specified courses
is hmpered, still the present voluime appears

to be an cexcellent one,  Typographically the
work is perfect, and the diagrams are very
clear. It is @ Dbook which we can reconi-

mend to those who wish to study chemistry by
thenselves,

Rainway LEGISLATION 1IN 1ur  UNITED
Srares. By Balthasar Henry Meye,
Ph.D. New York: The Macmillan
Company, 1903. 16mo.; pp. 329.
Price, $1.25.

The aim of this volume is Lo present a con-
densed analysis of the private and public laws

which govern ratlways in the {nited States,
and of iwmportantg decisions relating 1o inter-
stale  commerce, The statements and  con-

menls arve based upon actual analysis, and, in

a large part, upon analyvtical tables of char-
ters and laws enacted in the various Siates.
These tables present so many  typographical

Jitheulties, it
publish them.
stitules  of
Wisceonsin,
diffieult tu
all thinking

was not tlhought expedient to
The author is Professor of In-
in the University of
IIe has performed an exceedingly
. and ihic book shonld appeal to
PErsONS,

Commnieree

Cassenl’s  Porcranr  Sciesce. Vol IL
Kdited by Alexander S. Galt. Illus-
trated. New York: 1904. Square
8vo.; pp. 556. Price, $5.

This volume of C(assell’s Popular
Seience I characterized by the same treatment
which we had occasion to note in our review
of the first volume.  For the most part the sub-
Jects are cenfined to pure science, the reviews
of applied science Leing conlined Lo clecirieity,

second

photography, and the rifle.  The articles are
all of them written with a true regard for
seientific accuracy, and are yet couched in

such simple linguage that the man who makes
no pretensions  to scientific  knowledze  can
readily understand then. Their length, more-
over, has been so caleulated that they will
not fatigue ihe attention.

Rapius axp Rapro-Acmive Eresiesrs, A
Popular Account Treated Experi-
mentally. By T.eonard A. Levy and
Iterbert G. Willis. TIllustrated. Lon-
don: Percival Marshali & Co., 1904,
12mo.; pp. 105. Price, 25 cents.

Messrs. Levy and Willis have in this ook

endeavored to give a popular and withal a

scientifically accurate account of radium.

book may be said to accomplish its purpose,

and to do credit to its authers. It is likely
to be of interest to the mun in the street.

Although a compilation in ity way of the writ-
ings of Curie, Ramsay, Rutherford, Elster, and
Geitel, the Dbook mnevertiheless presents a cer-
tain originality of treatment. In our opinion
the work may be commended to those who are
interested in something more thuan the sensa-

tional side of radio-active substances.
Tue Wibow's Mite axp Orukkr PsycHo-
1.0G1cAL Puryxovmexa. By Dr. 1. K.

Funk. New York and London: Funk
& Wagnalls Company, 1904. 12mo.;
pp. 538. Price, $2.
If anyone expects to find
book a
indeed, anyihing at
been. known  about
sadly disappointed. What Dr. IFunk has done
is fo present an impasrtial aceonnl of certain
spiritualistic experiences of hix, which involved
the finding of the Jewish coin, called the
“widow’s mite,” through the spirit of Ilenry

in Dr. Funk’s
all

spiritualism,

that has not hitherto
he will be

Ward Deecher.  Dr. Ifunk’s disclosures are no
more remarkalle than those of hundreds of
other tnvestigators, ameng them men of the

standing of Sir Willimn Crookes, Alfred Rus-

seientific exposition of spiritualisin, or, !

of

The .

them in every vespect frustworthy and accu-
rale. Indeed, in some ways his little volumes
contain  information not clsewlhere to  be
found,  Notably is this true of the general
data pertaining to Russia’s Baltic fleet, now
in course of coustruction, to be found in last
year's book.  The events of the war
have mnaturally affected Russin’s naval posi-
tion to a marked degree.  Capt. Weyer has
sUIIL listed even those vessels of the Russian
navy which have been destroyed:; but  has
clearvly indicated their loss, in order thai no
reader may be misled. Tt has been impossible
to note similar losses in the Japanese navy,
becanuse no official reports cuan be obtained of
ihe damage sustained.

present

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending
August 23, 1904

AND EACH BEARING THAT DATE

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

Acid

anilid-orthocarboxyiic acid and making

indigo, glycolic, Homolka & Dolzano. . T68,4556
Acid plant, sulfurie, A, Zanner.o..o......... T68, 108
Acids,  forming o« mic peroxid, Y

Clover oo T68,.H62
Adding machine, I C. Dungan TUN, 401
Adding

Wal

brake,
brake
brake,
Aie ouotor,
Amusement

JooF Mellroy.oa...
pipe couplh T, K.
rvailway, I Jucobson.....
AL Tarson ool
apparatus, [L N. Ridgwa
Animal trap, G. Jo Miller
Animal trap, Joo 0. Smith
Antiseptic compound, A, DM,

N.

Auger, earth,
Automobile, st
Automobile steer
MeCullough
handle straightening
Sullivan .
Back and head
Jadge or bhutton,
Bally, cte., conmpound
nnulaetu golf,
Bank reg

Tirzig

RR.

........................... TOS,H27
AX
1y
)
i, 120

)

mterial for
Nempshallo.o.
Lxline

sheet
E JON
ster and remittanee sheet,

TOR, 120

& Bourke .o..o.o.... 38,560
Barber’s turi, Jo M =, 400
Barrel, o Dosken o i

1

Barrel, . Iaone

Basin, cateh, T Trierce

Beam, combined  steel  and
Kahn ...oooiioiiiaiiians.

Jearing, anl ¢lion,

Bearing, roller, R, T.

Bed bottom, W. B. W

Bied, folding, S. Holmyg

Bed or seat, spring, 11L&

Bedspread, M. II. Fine

Beehive and

S01

dovrway door,

Beer, Pasteurizing, N, Wagner .
Belt guide, JL. W, Brutlag
Iinder, Joose Jeaf, 1. Wide
Lit. See Molding bit.

Blanls, . W. Heene oo,
Blind rod clamp, J. I’ Miller......
Dlock molding wachine, J. W. Sanderson. .

Block signal and traek  switch opernting
de ¢, R. Van- Trump ..... .
Boat, life, R. D. Mayo ........... . .
Boiler ¢leancer, steam, Ao J. Schever .
Boiler flue cutter, J. W. IPaessler...
Boiler salely device, Po J. Lockwuo
TER,580,
Boilers, apparatus for circulation in, i
i Altmayer e
; Bolt cutte . Slaug
Bookbinding n:achine,
Bottle, . M. Iall ....... ..
Bottle, non-refilinble, 1. K. Odell. .
jotife’ soaking machine, J. Schreilx .
Bottle stopper, T. S. Patvick ..o oooaae THS, 112
Joltle stopper and £ arer, I MeMe L TGS T8Y

sell Wadlace, Prote Hyslop and Profl Janies.
Dr. Funk himself makes ne attempt  sclenti-
fically to explain the thi that he saw ov

claims to have seen, confenti

with a mere statement of faets, from

the “widow'
interesting

Bexides
mite,”
count

narrating ihe story of
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g“!';“f Flj’\‘“"" Ilitching device, J. B. Sweetland. . Canada on receipt of sort,  reissue L. 12,261
o1l for Auto- Hoop tightencr, tank, IL Notthoff. Railway rail, lIl('[dl 768,618
mobiles and Gas \ Ilorse checking deviee, I, Rudolph m\ 078 v $ 1 2’00 Railway spike. 1. (/()peland ...... . T68,617
Fngines. Horseshoe, B. Price .......... MNZH By purchasing now Railway switeh, . L. Maurer TGRI8T
Tlose binder, McIntyre & Bagshaw. 7(&8,188 {{l‘”” ‘us you saye halg Railway teh, T. A. Bowen ............ 768,507
E.S. RITCHIE & SONS, Brookline, Mass, llose repaiving lining, J. MeKinley ...... 768,477 ]la%gﬂ]g'“ﬂ]gf‘;‘ie‘g}]_ Railw: witches, apparatus for munng or
" Ilot water heater, C. C. Longard . TBR,BRG nical C.r(?l()pedla and shifti 2, L. TI. Thullen ......... 768,201
N ! ]{,\:dl:u("n:lmn blll'.llel", 'l:. .\‘;mnn . Z(Ex,l.’;.’; ! dictionary, the great usefulness of whlchyha.s been tes- Rzl_ll\\"lv tie, I\lmhall‘ & Doyle Z(_i(\:,‘l 8'4
DRILLING i Lvdrocarbon burner, . Ulmann .......... m_x 302 tified to by nearly 100,000 purchasers of this valuable | Ruilway tie, R. R. Spoore ....... . 768,349
Iydrocarbon burner, Hunt & Mirk . 768,368 work—technicians and mechanics who refuse to esti- | Railway tie, W. Frazer cee.. T6R,443
- Hydrocarbon burner, N. Kdwards .......... 768, 25 | ma,te 1ts value to them in their work by mere dellars | Railway tie_and rail fastening device, com-
Machlnes Incandescent filaments and mantles, manu- bined, J. T. Griffin [ TGR,448
> . ! facture of, A. M. Plaissetty..... 768,073 | 1= Adaa oﬂ extra forem)r#s'sa o to B | Railway track 1111 supporting .
7 5 3 5 > o et/ . ) e o}anql:mdand the Conti Yy tre Jul o o
s ol e Bind oF o o Fouk Mowtued | [ I Dty W I V0Uer - JAE et s e Sl othercmntres T LG S e
“Wheels or. ills rith enei P Cord nx font, 4 Davenport............. 38,5 bp('ma (”‘C’LH!LTU contents of these volumes senl free ailway track w plate, J. Sneider . TG8,156
g"‘ \wheels or (l)? Btlllbi' t}" ‘,thbl"ln‘alxes or nor}as POWETS. | [nkstand, .J. 1% Fitzsimmons T68,174 Railway train_telephone and  signal
,.rop%, ?}u']pL'd'r;l Eial ? .Hg"lr?ec anie: cun Inkstand, (. J. Sengbhusch, S 12,264 MUNN @ CO ratus, B. W. Sneck oo .. 768,547
Operate them easily. Send for catalog. Internal  combustion engine, Ii. Bay 768,110 N Range, gas, Mills & Iliske ........ ... 768,390

WILLIAMS BROS,, Ithaca, N, Y, Interrrupter, . W, Kelly «vvvveviinenanne 768,288 | 361 Broadway New YorK City | Rutchet wrench, C. B. Gracey ..ceeeoess 768,220
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. a—ata e . Receipt form or blank, H. K. N:lltl(‘,l..... 768,338 1\ ;
- P p Recording or checking deviee for the move-

’SHAVING ments of watehmen or others, A. Bopp 768,026

N : STl CK Refrigerating systems, foreign gm extrac- 768,979 °
il RS tors for, I. W. Lamphier . 768,3 Ed G ldM ld d
e : . Register, L. Linville ........ . 768,470 lson 0 Ou e
Rheostat, [. I3. Smith 768,199

Rheostats, contact clamp for

carbon, . |
Rolling L eniing spimdle” wnd Coupling; o Phonograph Records ||'§

The acme of luxury,

convenience g IO M. M. Suppes 768,201 !
and : i 1 Rolling mill shaft couplivg, M. s 768,202 “ . |
: RS | Roof, saddle, C. Loehle 768,335 T _ E
P Rosette, A. P, Seymour L 768,242 hlrty‘f‘ve Cents aCh
economy. .. 3 . Saddle, pneumatic harness, 768,145
7 Safe, J. B. Boos, reissue o 12,260 e )

N -4 : Wilt cellar, W. B. Fenn . T68,439 L
e ens ok Sash fastener, . C. Hettinger .......... 768177 | {4 ‘

Waters, Talcum Powder, b E . Scraper and dumping device, combined

Jersey CreamTolletSoap. : : dumping, W. S. Deidrich ............ 768,428 i
Write for booklet o - - ‘Eggﬁgﬁr’ étid’\\%uhl»{\.\ ‘L?llf’e‘;;’“ """"""" 768,181 ANY ONE MAY NOW OWN ‘n‘ \ Do you want an automobile you can drivg
“ » . > ¥ 8¢ . an y e sonstan
 ‘How to Shave” A Screw driver, T. W. Fisher .............. 768,441 AN EDISON PHONOGRAPH %?f;‘;y’? B lv(,\li RN E‘;{(‘.‘{,‘}}ﬁ that has
Tus J. B, WiLtians Co 4 :Clllﬂrl“ lf()Vi?l'I IOSR, I?' i&dams .- ’;gg 4]13 few parts, and ail of them nixst Itlﬂl(}i a.ccesﬁl—
GLASTONBURY, CONN, Seal, snap, Ii. J. Brooks ...... . 8,5 ble? Do you want to understand intelli-
; . e Se\vér, etc., mold, J. B. Blaw 768,025 THE UNRIVALLED ENTERTAINER gently thg operation ot every part in an
S — JEE— | Sewing muchine, blindstiteh, C. E. Iadley 768,327 hour’s time? Thon, you want to buy any
A True and Tri= Suwill)lg machine feed mechanism, H. C. 768,540 \ J one of the six models of
2 umphant answer to CterS ... . , 5 .
Ap{,]‘{,ﬂ]tfor the lI;lemand tor the | Sewing machine feeding mechanism, C. H. 4 ) N < T ourin g
oniy Hadley ....o.ooooiiiiiiiiiiiinin.as 768,328 Dealers everywhere or write for Booklet to | “ Cars
H Sewing machine thread r, bag, 0. |
Automatic Ho BUrghardt o eoe..oiosnn, o o 765,111 ||| NATIONAL PHONOGRAPH CO. “i» $850
H d W' d Sharpening mechanism, tool, C. Vogel .... 768,493 Oran;e, New Jersey Model “H at the iactory
=~ an Iﬂ el' Sheet feeding machine, H. K. King...... 768,375 t . ; CHLY 1 h 1 four
 everproduced. Winds | Sheet metal pipe machine, B. W. Edwards 768,434 New York Chicago San Francisco M“?P"] o I:Ivhel‘:‘;l% chz"é‘rzn“zo cﬂrﬁis fou“
the finest wire. Perfect adaptability for hand or power | Sheet separator, pneumatic, C. A. Juengst 768,462 \ Ie)ﬁ?',)ncdb };“,m twoypm\eriul brakes, 28-in.
work with mandre] in v.se ()r lathe.  Made in two sizes | Shelving  bracket, adjustable, F. Palfrey. 768,295 L ‘.J/ Wh}‘(}]i 3p1nh1‘1'|<‘~ 81-in. wheel base, large
No. 1, capacity to 3-72, $1.25; No. 2, capacity to 3-16, | Ship construction, C. G. Lundborg ........ 768,269 evlinder, 7 actual h. p. engine, two .lamps
?'H‘E ng]{n?gm Co.. 75 Sh St.. Boston. M E]]Jnl%tb course indicaJtor,J C-QI'- IJODSS-I-JW- ;ggﬁfg@ and h(\rrl,detac}mblvtonneau and sells for
. erman ., Boston ass. | Shutter astener, . . uackenbush.... ,195 only $850 at the factory.
- . . Shuttle, R. I Sterrett .... 768,408 The Apple nglxdlﬁ“erentmodolb §750 to $1350
Sign, J. Hotchner ... : 768,179 For Gas Engines, Launches, at the factory. Write for new Art
Sign, vehicle destination, G. W. Peirce, Automobiles. ete, TOMAT Catalogue and “A Little History”
768,192, 768,193 No more belt, battery aad commutator AU . lc ) B -
Signaling end recording system, .mtuu_mn(, troubles. Dirt and waterproof. Easily < i AN ! THOMAS B. JE 5'1'““ & COMPANY
train, Wood & Shamberger......... ... 768,502 atmchedQ, increases power and : | Kenosha, “:soonnm, U S. A
Signaling, submarine, A. J. Mundy........ 768,567 speed. “e“df“rbf“tltl partieu. SengP Chicago Branch, 302-304 Wa enue
Signaling, wireless electrical, M. I. Pupin. 768,301 on our storage batteries, spark & Boston Branc h, 145 Coluabus Avenue

N: Y A - il b} devices, k
Signature gathering machine, C. A. Juengst 768,461 ;O(],;; &,j,’l"‘,ﬁémfm Lph,gfp.}:‘d

Signatures or sheets, curved plate for, C. all kinds of ignition apparatua.
A, Juengst ..ol 768,463

Sking 01'Phitles, treating pickled or tanned, The£n efm;%}f;f{;;;ﬂn%%o 00' SPAREW

P AINENA o] 768,259 {
Smoke consumer, W. I Sherman . .... 768,082 a_r e On rac S
Snap hook, W. P. O’Brien .... 768,069 }
Soil treating apparatus, G. H. 768,257 Y ®
==Solicited=

Soldering pad, jeweler’s, J. L. \Vhltten . 768,496
Sound dirvection tfinder, submarine, A. .
R 5 ST 768,573

Send For It To-Day ooy i cinti

J.
Yowll find it always convenient to Mundy ............ 768,00 4418 170 to 768,572

¥ have as a useful and instructive book Epm’{( arrester, V\; f\ . Weimer. . 768,255 W Our factIOI:[if:ls are §O nglgf,rtous and
: Spark arreste ave ill pulverize all kinds of millin; SO completely equippe at we can
d Montgomery & Co.’s Tool Catalogue pﬁlfinl-(l]l ‘or and tuel saver, 768,520 . : e ol
ks 4 ore. It is 8 S
B The nl('wlf-’httu):] l;dsi?’()»l %)atges anﬁ(}/is Epmdlo V. lBt 1 ‘1‘68 i555, 768,556 px()e:ver -]:Veiﬁolzgls(l};d‘énfgjfyﬁiig]f ;:O;ClgeteS?llé‘l:lceaSSSf;lﬁle}étogféz{g;etaign_
2 copiously illustrated. Pocket size 64x dinning and tw . W. Fos- ; < N Y - g — -
i 4/’;’11“}“ Yent by madl for oo, P Bnd twisting machine, &. W. I % 768,442 10to 15 tons per day ; cperated by )y

steam or compressed air. Can be ings, general manufacturing and

MONTLOMERY & CO. Spinning or twis mg machine thread gnule PEN at snis )
105 Fulton St., Nc;v York City. support, L. . Houghton, reissue.... 12,263 installed at sniall cost. Ts equaily machine shop work.
RN —— — S —————— | Spinning spindle, J. B. Prest ......... . 768,074 Eﬂrlcwnt ftt)r large qrﬁmabll planit.
ROTARY PUMPS AND ENGINES Spirally \\:mmd tube, W. HE. Will . 7(58,1)07 rospects can quickly be made .

SdeSor AN B O Squar or, R. A Dreul . 768 or 3 f p C
Their Originand Development.—An important series of E‘Il\l‘ ll&,[u_l'lltx«‘r, (B A leul igg f%g I'-)[?.ymg UODGI:meS by' the HAS? o Ope Maﬂlﬁacturlng 0.
papers giving a historical resume of the rotary pump ‘\.‘t“f“” oler, G HTO{ Stanb reEas he Tdeal Stamp and suitable
and engine from 1588 and illustrated with clear draw- | Sfeam engine, H. J. Staab . "9 concentrating table. 21 Park Row, New York City

ings showing the construction of various forms of S,“'”m separator, J. Naylor, 7(3&199
pumps and engines. 38 illustrations. Contained in | Steel, producing open hearth, H. Carlsson. 768,265
SUPPLEMENTS 1109, 1110, 1111. Price 10 cents | Stone, apparatus for creeting buildings by

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

each. Forsale by Munn & Co. and all newsdealers. « molbdlm% artificial, .J. .I.“Dvwoy i 768,429 The Fondrie & Bolthoft
— — | Stone ocks, press for molding ar e Flendrie & Bolthoff ‘rVV M d
ORIGINAL BARNES . Radvmacher & Boll ... . 768,345 Mfg. and Supply Co.. o o els
Stool, P. Nash ....... 768,478 Denver, Col.,, General Agents ; 1904~ Tonneau 1904—Light Touring Car

Havynes

AUTOMOBILES

" 0 e Stove, Lane & Allen .......... LU 768052
Positive Seringed instrument pick, C. I . Seidel 768,241 —
Feed 1 Suppogitory machine, I, J. Stokes 768,244 )

R e . Surfacing machine, povtable, N. s.. T68,366 !

10 to 50-inch Swing __ Swaging tool, A. Neilson ..............c.... 768,395 |

Q il €7, . Switch and loek movement, 1. 768,205
Send for Drill Catalugus. : Switch block, L B. Smith 768,197 | L

W. F & JNO. BARNES CO. Switeh stand, high semaphore

field . . e e 768,060 | . . .
(BEstablished 1872) Syruxl:, (pllrif\ i1 < o ’:’(;g,?:;() for flattening wire for all purposes
1999 Ruby St., Rockford. Iil,

Tag, B. G. AMerrill TH8,061 S }
Tank heater, W. A. 768,526 6&™ Send for Catalogue.

Target :11)])111‘:1t11s, J. L. MceCuilo S ;68,23% BLAKE & JOHNSON,
. 768,41

The Brennan Motor | iy i ¢ Ve 08418 | e 7 WATERBURY. CONN.

1'elephone (-\(hdnge apparatus, IS Ford. . 768,039

K

Disotell. .

IS GUARANTEED "l'uhl\hnn(\ systemn, p‘un line, T. C. Drake. 7(‘58,272 T - T
1T P. develops rated power 'iv(:]lopguumult}":nll511‘11I‘l‘(>|-, AL T ;\lnvndi_} RARTED 768,569 The Genl"ne
at 7”0 R.P. IV[ d(‘\'e]()[)% 1()1[1. p. € l’]‘).}‘(n.l(),ln I]'““(Ipl( (]'—'{‘.l ! ’ means or inten- 768,541
AW, i 18 HL Pt i, W0 | qpeciiying T I RICo e Tos.oa Armstrong’s
= {0rs are used for antomobiie, | 1y omostnt, el ;V'l]i"" . 7(80‘)8 S
marine and Stationary purposes. | i, ,', phavaius . T B Mac 16847 : TUGKS
AR e S i ik o P, | T wpe i T B S T v 4 DIES
o2 fead, umatic, . - ced. . sy 4o 8
BRENNAN MOTOR (/0. = Syracuse, N. Y. | Tirc h(‘ltlll}: device, W. E. Henion...... 768,226 | & an
Tire heating machine or apparatus, A. B. | Acknowledged to be the best. Different sizes and
. . 768,524¥ capacities. Write for catalog.

BARKER MOTORS |rive. bhcumacics 6. i 1t
"Tobacco pipe, J. D. Freeman

| 7o33% | THE ARTISTRONG MFG. CO., Bridgeport, Conn.

Tobaceo pipe, I'. II. Bowly .... . 768,508 New York Office, 139 Centre Street IMMEDIATE DELIVERIES
Have more good points, fewer %”I'lgsi “ﬂjusmb%g’tg'l tW._\\'al;(m o s WWE originated the two cylinder opposed gas
0 ool holder, self-tightening, E. osta. . , 11
parts and require less atten- Tool locking device, pneu?x’mti‘e, . W, THE BERKEFELD FILTER . engine (the only simple engine free froim
tion in operation than any A. Oetling .......i. i L. T68,204 The Standard of the World. | vibration) and bave brought it nearest to per=
other. Torpedo shells, safety device for oil well, The only filter removing typhoid

and cholera bacdli from the fection. Others have imitated but never equaled

water. Testea and recommended | it. Get the Catalogue.

Ry Bacreriologists aill over the .
ho greatest invention in the fil- | HJAYNES-APPERSON CO0., Kekomo, Ind., U. S. A.

ter technic auring the last ten years.

rnst & Cupler ....... . . 768,564
Torpedoes or other uses $
ratus for steering,

C. L. Barker, Norwalk, Ct. Toy, ]ncnmotivt‘,‘ D. D.

Track brake, electrie, F.

Launches, Valves, Specialties.

768,291
. 768,268
. 768,357

" world.

r fo N m e The ftilter gives water in small and large The Otdest Makers of 3Maolor Cars in Arner
l‘ rack tabten.m, (,.. I'I). lllbh«‘t,thv.‘ ..... . ZQHA]Q quantities according to the sizes. ,nmlv Metnbers of the Associ
aC a“r anna O‘tOrS Irain stop, automatic, L. H. Thullen 768,206 cleaned, filter cylinders sterilized by | ., o
'}"mp 1, bfv Ii\llgylflll Frap. 768,154 boiling in water. Send for circulars to Catifarnin 1. A, Rosestunn, Lot Ang i \«\\ Yor
w - ripod, A. R. Selden ............. . 15 by : LA st Lo Ang. ] New ¥
are Simple and Valveless. Easy to | Trolley, Sullivan & Harris . 768,245 BER;‘&EELE FILT\]IER,(;{"_k Briano ’;'_':"‘“'””: ' '}(";\';(-’“1 “HI X Lowi ;M’ NV
start and easy to operate. Trolley cord brake and take up de - edar »,tlteet, New or ce Qur it s he Nt, Louls Iair,
For automobiles and Jaunches. tomatic, E. . Amet ................ 768,260 e - T | - e
3to24 H.P. Trofley restorer, E. L. Calahan 768,325
Cut shows TLackawanna Reversing | Trolley, self-oiling, I THachmann . 768,121 “ p , The Best for AUTUMOB“.E
. 7(;8,339

= Device attached to our 6 H. P. marine | Trousers hanger, IL I%. Norton ..

5 Truck, transfer, T. Fleming
. g T sar, d [N
motor. Noreversing gear necessary Trunk, sample display, J. L. Taudy

I v o Tubing or pipe joint, D. & FI.
- .LA CKA \VANNii MOTOR COMPANY Turbine, Bastmeore & Freed......
51-61 Leichworth St. = = Buffale, N. Y. | Turbine, compound, H. Wolke

Turkine, steam, 3. M. Dutton

FOR GAS ENGINEs |Dry Batter vy SPARKING

Cannot carbonize or short circuit. Com-
pression end cleans point at each ex-
plosion. Guaranteed. FEverything for

Q i Twyer iron, L. Silcott ...o...o.e..... . : the Automobile, Bicycle and Motor Boat.
) 1, 2 A ells $1.25
e He e Type casting and setting machine, J. C. 5 - 4 Ce
Cbe c'e“"nc Hmerlm“ & J. C.Towler, JT.L...o..iileLL. . 168,565 Big Free Catalogue J. H. BUNNELL & CO.
Typewriter, F. Sholes .........c..... 768,315

E. J. WILLIS CO. 2 Partk Place, New Yrok | Electrical Manwufacturers 20 Park Place, NEw YORK

Typewriting machine scale and pomtm

mechanism, G. M. Kitzmiller ..... . 768,331
f u Ieme“t Umbrella, T. L Plante ..... 768,208
Universal joint, Speirs & ¥ . .. 768,200

Universal joint, incased, C. 768,407

picer....
Unloader, automatic, W. C. .. 768,302
OF' SEPTEMBER ’o Valve, Ginnea & Isenberg................. 768,042
Valve, air compressor piston, . Ken-
. . . NEAY ot 768,465
will contain these articles Valve, gate, G. P. McArthur 768393

on the Valve, locomotive cut out, W. A. Engle.. 768,172
galve, Ipressurv\1'(~?Iucilllfs, J. E. Taylor.. Z((;g,?;}b
apor burner, A. . (<310 0) 4 S 768,125
ST. LOUIS FAIR Yehiyle draft mechanism, R. Ueltschi .... 76‘8,09% ) .
Vehicle for running on roads or rails, motor, | Write to us and we will refer yon to a SCIENTIFIC AMERI-
oyal Sieeping Cars in 1842 and 190 Vehicle spring, C. IL Way .............. 708,162 CAN SUPPLEMENT that will give you the very data you need.
y ping 4 904 Vehicle wheel, R. J. Cudmore . ceee.. 768,169 3
New York State at the Louisiana [ |yenqne machine. W Diebel ..o Toa12 SCIEN'TFIC AMERICAN SUPPLEMENT articles are written by
Purchase Exposition Vending ‘machine, coin controtled, 68958 men who stand foremost in modern science and industry.
The Largest Dynamo in the World Vessel safety lKeol, e

Fach SCIENTIFIC AMERICAN SUTPLEMINT costs only 10 cts.
But the information it coutains may save you hundreds of dollars.

Wagon, 0. Olson
Walking stick, G. Hennessy
Warp beam tension device, G.

ALL ARTICLES FULLY ILLUSTRATED Washing machine, C. Dietd ........... s Write for a catalogue of SUPPLEMENT articles. It costs
g’ategl cannon pinion, C. Kl{enzel .. ;?8,338 th'
manm ) Vatch movement, C. Kuenzel .... 38,
¥ “:elding 511)1():11':1;,115,.cha\iu: J/( W. Zats,mg no Xg o
The Supplement COStS 10 cents by mail %‘i}lf:ﬁ% glll‘id(}:}. IIHOIIt.ge:%illmnn %((:‘3’(1)1; Ct on it llS SuggeStlon

Whiflletree coupling, G. I. Miller .

768,476
Wind wheel and carousel, combined,

TSR T

Smith .. 768,084 MUN M
MUNN & CO. “'im}mill, Mi B. Church . .. 768,232 N & co PANY
Vindow or screen, B. to 68,51
361 Broadway New York [} Winiow sercen o6 vonas o F6,416, 108,417 361 Broadway, New York

1er, Mg

ylor & Holle
A:ur, I. M. Warner ....

\‘ Wire stret

768, 160
Wire stret

168,252
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E : gmcermg comsrounm

QOur system of training by mail hashelped thous-
ands held down in poor positions to rise to Dbetter
aries and situations.  Your chance to rise is just
as good as others. Write for our free illustrated
book, ““Can [ Become An Electrical Engineer 7
We ch by mail, Flectrical Engineering, Me-
chanical Eugmeerm Steam Engmeenng, Mechan-
1cal Drawing, Electric Lighting, Electric Railways.
ELECTRICAL ENGINEER INSTITCUTE, Dept.
A, 240 West 23rd St., New York.

BLISS ELECTRICAL SCI—IOOL

Offers a_theoretical and practical course in ELEC
TRICITY complete in one year. Students actually con.
struct Dynamos, Motors, etc.
tember 28.

214 G Street, N. Washington, D.C

Send for Catalog.

Typewriter
reduces expenses by its great
capacity for work and small cost
of maintenance.

Remington Typewriter Company |
327 Broadway, New York

Twel/th year opens Sev.

The Only Real 'l‘\ DL\\rltLr at
Low Price

1t combines UNIVE
MANIFOLDING. MIMEOG
VISIRLE WRITING and INTERCHANG E

The Postal will be sent on 1 week’s trial.
Write for our Booilet and Installment Plan
REMOVAL NHTICE
The favor which the Postal has met since it
first appeared on the market 18 months ago,
has necessitated a larger factory, which we
now have at Norwalk, Conn.
The Po: ta” Typewriter Co., Dept. 1.
Main office & factory, NorwaLk, CoNn.
Sules- { 1140 Broadway, New York
rooms | 115 Dearbera St., Chicago

Reliable Agents Wanted

E

make.—By G. M. Hopkins.

BCTRO MOTOR. SIMPLE, HOW TO:

Description of a small elec-

tric motor devised and constructed with a view to assist-

ing amateurs to make a motor which might be driven
with advantage by a current derived from a battery, and
which would have sufficient power to operate a foot

lathe or any machiue requiring not over one man pow-

er.

1CAN SUPPLEMENT, No. G4 1.

With 11 figures.
Price 10 cents.

had at this office and from all newsdealers.

Contained in SCIENTIFIC AMER-~
To be

WE BUILD MACHINES

‘We have the advantage of having a large and
perfectly appointed shop_ in a town where ex-
penses are very light; and our customers profit
‘We are expert designers ef experimental

by it.
machinery, and are equipped to manufacture in
quantities.

MARVIN & CASLER CO
Depb. L.

’NY.

Canastom,

ply by pressing button.

battery tester on rhe market.

Volt-Ammeter
Atwater Kent Mfg.

86.00. Amperemeter 85.09.
Works, 110 N. vth St.,

pacity. Accurate and substan-
tial. Ampere reading made sim-

The
most, couvenient and comuplete

Philadesphia, Pa

530 Years’
Experience

Trade Marks,
Designs,
Copvyrights, Ete.

Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Hanabook on Patents
sent free. Oldest agency for securing patents.

Patents taken throngh MUNN & Co. receive
Special Notice, without charge, in the

Scientific American

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

MUNN & C0.261 eroacway, NewYori

Branch Office 626 F St. Washington; D.C.

- KENT POCKET METERS “an

¥ Automatic Volt-Ammeter

a 'S designed and calibrated espec-
ally for testing batteries on gas
line automobiles and launches
wnd for any other use of likeca- |

!
Woven bag, Knibbs & Sterrett........... 768,378
Woven fabrie for underclothing, ete., S
& Simons ...l 768,387
i Wrapping machine cutting mechanis

OWEIS vt ninniieinennneenens 768,070
Wrench, G. TPurucker e .. 1(18 075
Wrench and pliers, combined, . Thomp-

S 768,161
! Wurtzilite, treating and dissolving, I°. M.

WIHEAT] vt .. 768,101
X-ray tube stand, G. R. Hogan ....... T6R,048 !
Zince or other sulfids from their ores,

tracting, G. D. Delprat ..o, 768,035 ¢

DESIGNS.
Bowl or similar article, C. E. Haviland.... 37,097
Clocks, pictures, or similar articles, frame

for, A. L. Seliger .................... 57,104
Cup or similar article, Haviland.... 37,096
‘I)Nh or similar article, Haviland,

37,101, 37,102
Jng, pitcher, or similar article, C. E. Havi-
! land ... il e 37,008
Pencil holder, H. Y. Otto .. Lo 3T,004
Pitcher er similar article, C. . Ilaviland,

37,099, 37,100
Plate o similar article, C. I& Iaviland.. 37,095
, Plate, tray, or similar article, C. 1. Havi-

land ..o 37,103
Sewing, stand for in, J.

NaVO  tee ittt it it iaaannenn 37,10

TRADE MARKS.
Agricultural machines and extra and repair

parts and pieces thercfor, certain

named, International Harvester (Com-

pany of America ..........oic0iii... 43,238
Baking powder and cooking soda, Southern

Soda Works Co. e H
Boots and shoes, leather, . 42;,-.‘0
Car doors, certain tllmmmui “for flll It,

Camel Company .............. 43,236, 43,237
Catharties or laxatives, N. D. Iaskell. 3,243
Chemical compound for certain named pm'-

poses, J. B. Daniels .............. ..., 3,229
Cutaneous preparations and remedies, R.

Reiss oo 43,227

. Flour, wheat, N. Blaustein .............. 43,239
Fruit syrups and extracts, crushed and

glaced fruits, Pohlman-Kipp Co. ...... 43,224
Leather, lace, Amecrican Lace Leather Co.. 43,221
Medicinal preparations, certain, J. R. Plan-

L 3 43,225
\I(‘(ll(“llhll preparations in capsules, certai

J. R. Planten 43,226

“\Inilml instrumernts,

i Smith ..o 43,218
| Pencil sharpeners, Guhl & IHarbeek...... 43,231
— i Pharmaceutical  preparations, certain, D.

i /. Burton ..

| Pillows, 0. B. Starkwather

Publications, Atchison,
1 Railway (om]mnv
Razors and razor blades,

Topeka & Santa Ie

Gem Cutlery

P AL -MANUFACTURIN
} A N AMPIN D ORDER
P 0 OR
DRO 0 D D ‘DROP FO
DWAR P D'TOORD D p
OR.'D OR OR .0 00

A 8 AMP 0

| 970 Q D o 9)

N CF MACHINES)
Wﬂﬂ Bottlers
MFG. CO., 8%

Corliss Engﬂnes, Brewers’
Machinery LTER
Clinton §t., l\llleukLe Wis

CHEMIGAL EXAMINATIONS

OF ALL
KINDS,

H. C. 8STifFEL, Bissell Block. Pittsburgh. Pa.

MUDELS [&. EXPFRIMEN AL WORK

nventions deveioped. Specml WIachmery.
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York.

SETS OF CAST|NGS OF

MODEL ENG
i\ SEND HNFUR 125 PAGE

fLL. CATALOGUE.
.ALS0 TOOLS, |

_ Removed to 182 “llk ﬁtrect.

10DEL S ¥hicacomons. works]

WRITE FOR CATALOGUE OF:MODEL SURPLIES. §

|MODEL AND EXPERIMENTAL WORK.

Electrical and Mechanical Instruments. Small Mach’y.
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York.

NVENTURS

‘We manufacture. METAL SPE-
CIALTIESOf all kinds, ‘o order;
largest equipment; lowest pric-

Send sample or FRE

Cin’ti, O

mode] for low estimate and best expert advice

THE EAGLE TOOL C0O.D
T‘uls Mndels and Speclal Machmely
' wo a DAY

ept. W,
Metal > 5

¥ slehmplngspﬁ'nan\mmqun
Aﬁ 5 FRAN

. WORRELL
Hanmbal Mo.

it Srumers:

DRYIHG MACHINES

35 VANDEWA‘I'ERS N AT

ELECTRICITY How To MAKE. A Dyna-

mo, Storage BaLLery 'l‘elegmph
Instrument, Hlectric Bell, Motor. 5 Books, 10c. each
BUBIER PUBLISHING CO., Box S

LYNN, MASS.

HARDWARE SPEGIALTIES

Contract Manufacturers and
will market articles of merit

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

Are you interested in Patents, Model or Experimental
work? Our booklet entitled

WHAT WE DO—HOW WE DO IT

willbe sent to you on request.
KNICKERBOCKER MACIHINE WORKS, Inc.,
8-10-12 Jones Gtreet. New Ym k.

Msmufuc-
turers of

Salt, *evaporated, North American (hmmc.\l
| Company 3,240
Salve, 0. II. Iitz 3,242
Steel and tools made therefrom, speed cut-
ting, William Jessop & Sons .......... 43,233
btoel and tools made therefrom, speed cut-
tm;:, J. Saville & Company........ 43,235
Steel in certain named forms, William Jes-
sop & Sons ..., . 43,234
Surgical dres ener 43,228
Tooth filling and mdnn acturing of artificial
! teeth, preparations for, I\lmw & Co.. 43,230
|
| LABELS.
““Absorbent Linen Ilax-Fleece,”” for absor-
| bent linen, Norfolk Linen Company... 1,322
“Bromo-Protoline (Davis),”” for chemical
compound, Davis DIharmaceutical Com-
PANY ettt it e e 11,338
“Car-Wi-Co.  Georgia Kisses,” for candy,
Cargill-Wight Co. 11,326 |

|
| “Goo Goo Poultry

Irood,”’ i

A. J. Goelzhauser .................... 36!
“IHeinz  India  Relish,”” for relish, IL |
Heinz Company ............ 11,334 |
“Ieinz - Preserved  Sweet  Gherkins ‘

| pickles, TI. .J. Ieinz Company
i ““Heinz Preserved Sweet Mixed Pickles

| pickles, H. J. Heinz Company......... 11,333
i “Hyde IPark Butter,”” for butter, W.

ITanford . ...... oottt 11,327
“I-Am-A,” for cigars, Reason & Zengerle. 11,3234
“Lipton Teas,”” for teas, T. J. Lipton.... 11,331
“Lipt(m"q Perfection  Coffee,”  for coffee,

J. Lipton 11,330
! “\Ll\\'lll@ Perfecting Surfs set Daper,”’

for paper, G. W. Millar & Co. ........ 11,320
“Mustard,”” for prepared mustard, H. J

Ieinz Company ... iiiennenens 11,335
““Noxit,”” for preparation for the breath,

Noxit Chemical Co. .............i... 11,325
! “Preservaline, a DPerfect Preser ve for

All Kinds of Pure Food,”” for a preser-

vative, Preservaline Manufacturing

COMPANY o v ittt ettt ieeeaannnn 1,337
“Rising Star,”” for baking powder, Wabash

Chemiceal & Baking TPowder Co..... 1,329
“Samarytanin,” for liniment, M. Wy

SKi ... cees
¢“Schratz’s Oriental Bath Powder,”” for bath

powder, V. E. Schratz ............... 11,324
“'I‘(lndorfont,” for hosicry, J. IL Clark 11,321
“Vandella,”” for flavoring  preparation

Willson  Bros. ..o.eeieeiiiniiinennennn 11,328

PRINTS.
“Adler Fall Creations,” for men’s apparel

David Adler & Sous (‘1()thin;.v; COvennnnnn 1,066
“Adler Juvenile  Clothes,’ for clothing,

David Adler & Sons (10thmg Co.vvnnnn ,067

Awful Sight,”” for shoes, Brown Shoe
GO, e e 1,059
| “Bee Were of the Bees,”” for shoes, Brown

Shoe COo. vttt i 1,062
, “Brown’s Blue Ribbon Book,” for

bll()(‘\, ‘

Brown Shee Co.

VS Taek and  Jill? o for
Co.
‘ J;mu and Buster,” Brown Shoe
0. e e e e 1,055
“tht]v Betty Blue for shoes, Brown Shoe

‘thﬂo Boy Blew, ’ for shoes, Brown

00 ...
“Little Tom for shoes,

Shoe Co. L e
“Now This Little Book is

shoes, DBrown Shoe (o
“TPolly Wants a DBlue Ribbon Shoe,”

shoes, Brown Shoe Co. ................
“Rapid Results,”” for signs, 1es

Shonk Company ........c.o.ceeeienenenn.
“Royal Granite Steel Ware,”” for steel-

ware, National Enameling & Stamping

G0 et s 1,069
“The House that

Brown Shoe Co. 1,060 |
“Trois IFontaine Lithia Water,”” for llthl.l

water, J. H. Ogburn ............... 1,068
“What Iind of Shoes Does Bil

for shoes, Brown Shoe Co. . 1,063
“Where Are You Going, My DPretty Maid?

for shoes, Brown Shoe Co............. 1,064

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 186%, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
eiven. Address Munn & Co., 361 Broadway, New
York.

Canadian patents may now he obtained by the In-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars
nddress Muna & Co., 361 Broadway, New York.

TYPEWRITER  HEADQUARTERS

332 Broadway, New York, sell all makes under half-price. Don’t buy
before sending for samples ot writing, prices. exchange and unprejudiced

advice.  Immense stock for selection. Shipped for trial. Guaranteed
first-classcondition, Dealers supplied.
. Write
Learn Watchmaking &
our

free book telling how we
teach gou at _home by
Dept

Correspondence

specify Patton’s Sun-Proof
free on application.
know. Write for a copy.

171

ENTLEMAN, WHO HAS BEEN
five years in the Dutch Fast Indies,
dealer in ironware, machinery, steam ap-
pendages, gas pipes, fittings, and kindred
articles, going to Holland in the early part
of 1905, seeks manufacturers who are will-
ing to give him a depot or agency to repre-
sent them as well in Holland as in the
Indies. Has wide connections with large
firms and sugar manufacturers in the Indies.
Address A. A,
Care of H. VAN INGEN,
Bookseller,
Soerabaia, Java.
Bank references : Ned. Indie Crediet en
Bankvereeniging, Keizersgrachtz, Amster-
dam ; also under letters A. A.

RELTABLE MAN WANTED
A prominent Cereal Food Company will contract with
a thoroughly reliable man tor two years at $150 per
month, together with commissions and office expenses.
nghest references reqmred.
Address AUDIT
Box 4715, Bellevue, Mich.

LATHES

First-class tools at reasonable prices. We build
foot and power lathes frowm 9 inches to 15 inches.
Sensitive drills, emery grinders and wood lathes.
Write for complete catalog. ~ We guarantee to
interest you.

The Carroll-Jamieson Mac ]lhle Tool Co.
Batavia, Oule, U. S

Echpse Pocket Ammeter

for general battery testing. 0 to20amperes.
Flexible cord attached and contact spur in case, which
is drawn back into case, when carried in pocket.
Sive of watch and very light weight. ~Can be used in
any positicn.  Particularly designed for Auto. use.
Pme #5.00.
ELDREDGE ELECTRIC MY¥G.

227 Main St., Springfield, Mass.

COo.

BARGAINS IN MARINE ENCINES.

3% H.P.to80:11. P, 2and 4 cycle. tingle, double, triple and 4 cylin
de,s, auto marine and working engines. High and low speed. The bes
on the market for auto, speed or racing boats. launches, crui: and
auxiliary yachts. We also manufacture the on
Propeller Vheel, the best wheel in the world.
catalog B, Agems wanted in every country.

Michigan Motor Lo., Grand Rapids, Mich.

y true Solid Re ible
Write for full descriptive

Motor

Records for speed.
r below the axle,

therebx saving at lenst half the wear on
tire. Ahmlnte]\ guaranteed.
Frank Sclunitz & Sons
560-564 Orleans St.

Boiler Compoimd Frauds !

To prove your compound to be a fraud, and to demon~
strate the perfection of this machine, we will send you
fo]rs.thlrty days' free trial, The Dean Boiler Tube

eaner.

Cuicaco, ILL.

We bave removed barrels of scale from water tube
and return tubular. compound cleaned, boers. Write
for “ Economy in the Boiler Room.”

WM. B. PIERCE CO.

319 \Vaslnngton Street, Bufitalo, M.

Squabs Pay

attention o© part of
Raised in one

Beat
Hens

Easier, need
time, bring big prices. ai
month. Attractive for poultrymen,
tarmers, women. Send for FREE
BOOKLET and iearn this immensely
rich home industry.

The DeSelms Watch School, ATTILA IND

The Painler Prefers

Patton’s Sun-Proof Paints because they stand the
strong light of the sun without blistering, crack-
ing or peeling.

PATTON’S
SUN-PROOF PAINTS

butOld Sol has a chill every time he touches them.
lutely sun and weather-proof.

It tells a lot about paint that you ought to

PATTON PAINT COMPANY, 227 Lake St., Milwaukee, Wis.
PITTSBURGH PLATE uLAss Co., General Distributors.

mmxu«umwam&mmmmsm&mmmuwmr

29 Atlantic Ave.,

Boston, Mass.

He has a warm feeling for

They are abso-
It saves five years of trouble just to
Paints. Valuable Paint Book mailed

T Ty e ey

ELEVATING--CONVEYING--POWER

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

For Catalogues address
THE JEFFREY MFG. CO.
Corumeus, Ouio, U.S. A,
NEW YORK DREXNVER

O

Every Elgin Watch is fully
guaranteed. All jewelers have
Eigin Watches. ‘‘Timemakers
and Timekeepers.”” an illustrated
history of the watch, sent free
upon request.

Elgin National Watch Co., Elgin, lil.

/S money

/s used by those
whose minuates
are most

C"me

my frjen/a’

BULWER-LYTTON

ZTiIME

valuable
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If you do not investigate the WINTON before you
buy a motor car you will not get its equal. Completely
equipped, $2,500 f. o. b. Cleveland; without top,
$2,300. Prompt deliveries.

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

Orient Tonneau Car

Price 2
525

er hour.
grades The best car for the price in the world.
Write for catalogue
WALTHAM MANUFACTVURING CO.
Waltham,

Speed tweniy miues Will elimb a%l ordinary

Mass.

UNION
MADE.
W. L
$3.
in

hi

?nw of W.
for four month
more expensive shoes.’

- his $3.50 shoes.

W. L. DOUCLAS

are the greatest sellers in the world is because of
their excellent style, easy fitting and superior wearing
qualities. If I could show you the difference between

W. L. Douglas guarantees their value by stamping

take no substitute.
Fast Color Eyelets used exclusively.

‘“Heretofore I have been wearing 87.00 shoes.

They are so satisfactory I do not intend to return to the

W. L. Douglas uses Corona Coltskin in
Corona Colt is conceded
to be the finest Patent Leather made.

FOR
$3.50 SHOES &%
. Douglas makes and sells more men’s
50 shoes than any other manufacturer
the world. The reason W. L. Douglas $3.50 shoes

the shoes made in my factory and those of other
makes and the high- Igrade leathers used, you would
understand why W. L. Douglas $3.50 shoés cost more
to make, why the¥ ‘hold their shape, fit_better, wear
longer, and are o greater intrinsic value than any
other $3.50 shoe on the market to-day, and why the
sales for the year ending July 1, 1904, were

'$6,263,040.00.

is name and price on the bottom. Look for it—
Sold by shoe dealers everywhere.

‘“AS GOOD AS $7.00 SHOES.”

I purchased a
L. Douglas 83.50 shoes, which I have worn every day

WM. GRAY KNOWLES, Asst. City Solicitor, Phila.

Send for Catalogue giving full
instructions how to order by mail.
W. L. Douglas, Brockton, Mass.

.......

W. H. WEISSBROD,

soil.

At Last the Game of Golf

,‘ovs the §>ecu11a1]"qprw1legerof b

X o B LISST NKS found in
7 5 he ‘“1deal’’ Scoring Devwe. Alwaxs keeps the
o1 s score in sight. Weightless. Accurate djustable to

any wrist. A transparent cover protects the sheet from
Openings permit scoring with convenience and
despuuéh Lift the button and a fresh sheet isinstantly
expose

Made from fine tan

eing R‘erfectlon THE

Russia. Device malled for Fitty Cents.

Greenfield, Mass.

PROMIT DELIVERIES
Packard Motor (‘ur Co. l7ept 5, Demm 'Wuh U.S.A,
Nk Ac "M AL AM.
Packard Motor Car (n , of New York 317-319 W, -J“)th St.

Motor-CycIes Attachable Outfits

Gasoline Motor Castings

for Bicycle, Automobile, Marine
or Stationary, from 114 to 10 h. p.
f| Send 2-cent stamp for catalogue

STEFFEY MFG

.. CO.
2720 Brown St.. Phila.,

Runabout
Searchlight

With Self-contained
Generator is the
Headlight for
Small Cars

Pa.

1t is small and compact,
holds % 1b, of carbide,
runs 10 hours with one
filling, and can be turn
ed out and burned again
and again without ma-
terial waste of carbide.
Simplest  construction
of any Acetylene La amp,
an- certainin operation.
Send for circular. List
price #80.00. Sold

by all live dealers,

Established 1840
R. E. DIETZ COMPANY,

?¢ Laight St., New York

GAS and GASOLINE
For All Work.
Stationaries, Portables, Hmsters
ers, Sawing & Boat ®utfif
Send for Catalogue omd Tesmmoniats
state Your Power Needs.
CHARTER GAS ENGINE CO., Box 148, STERLING ILL.

Pump-

TO FPROVE that Daus’ “Tip-Top*” is
the best and simplest device for makin,
100 copies from pen-written and 5)‘%
copien from typewritten original, we will
ship _complete (lupll(,m,()r, cap size,
without deposit, on ten (10)
days’ trial.
Trice #7.50 less $
tradediscount of Net
8314 per cent, or

Our Microscopes, Microtomes, Laboratory Glass- i
ware, Chemical Apparatus, Chemicals, Photo ¥
Lenses and Shutters, Field Glasses, Projection
Apparatus, Phnto-Micro Cameras are used by
the leading Lab- oratories and
Gover'nt Dep’ts Round the World &8

Bausch & Lomb Opt. Co.

ROCHESTER, N. Y.

Boston  Frankfurt, G’y

New York Chicago
Al vurlenes atrowest prices. Best Railroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Safes.

qcﬂlﬂs Sewing Machines, Bicycles, Tools. ete. fRave

Money. Lists Free. CHICAGO SCALE Co.. Chicago, I1l.

JES TEE THE VERY

BEST .
FOR TOOLS. SAWS ETC.
WM \)ESSOP & SONS L'2 91 JOHN ST..NEW YORK]

ENNEN’S

hghtiul after Shaving.

mailed on receipt of 25¢c. Get

{ CHAFING, and

BORATED
TALCUM

g ﬁp"smve‘f{enef
PRICKLY HEAT,

LTTE moner
PRICE, PERNAPS,
153

SURTaUTES. 8UY
A REASON FOx 17
—_—

SUNBURN' ndofaﬂ afffictions

all odor of p

R,

De-

Sold evcrywhere, of;
Mennen’s (the original). Sample Free.,

GERHARD MENNEN COMPANY, Newark. N.J.

Pencil
—Economy

,1‘HE Cuppsn(up

Its triangular shape prevents
entanglmg and gives three times
the capacity of any other Clip for
attaching papers together.

Best & Cheapest. All Stationers.

CLIPPER
401 West 124th St., New York, U.S.A

For free samples and information write to us.

BRASS OR STEEL

MFG. CO.,

lies in wusing
the best pencil,
and the best

pencil for your
special use.

Ordinary roofing tin is made
by dipping the plate into the
tin mixture once, and squeez-
ing off as much as possible
—more than is put on, as
the little boy said of the
manner in which his mother
spread the bread.

Old Style”

t roofs.

wil,

more pretentious.

N & G

ESTABLISHED 1810

Philadelphia

“Taylor
roofing tin is
made by dipping the black
plate into the metal several
times and allowing all the
tin to adhere.
ence in the quality is beyond
calculation. The difference in
priceis not worth considering

This and other roof-proof truths are in the book, “A
Gmde to Good Roofs,” free to all who want weather-
Archlteets, builders and wmetal workers
if they send their names and addresses, receive
free each month “ The Arrow,” a little paper which hits
the bull’s eye more frequently than some publications
It also tells about tin.

TAYLOR COMPANY

The differ-

Dixon’s Pencil Guide, a 32-page book,
indexed by vocations; correctly indicates
the right pencil for your use. Sent free.

Department W,
JosEpH Dixon CRUCIBLE Co.
Jersey City, N. J.

ELECTRICAL APPARATUS REPRE-
sented by Conventional Diagrams in Drawings.—Fifty
diagrams showing the usual method of illustrating elec-
trical apparatus in drawings. A labor saving paper.
Contained in SUPPPEMENT 1106. Price 10 cents.
For sale by Munn & Co. and all newsdealers.

MILLS FOR ALL MATERIALS.

OUR BUSINESS 15 TGO MAKE,
MACHINERY FOR GRINDING

. AND STILL ' SAVE

LW/THUSO/VC — MONEY.
g;[QAUJMATzs FREELY ruﬁ/vé/.sﬂs/pv You wont CH/\NG£

5PROUT, WALDRON & CO.
w 55’“”"’"’6A7’ALOQN94.) MUNCY, Pa..

ACCURATE
RELIABLE
DURABLE

Aewbagtaad

WATCHES

We know that our watches will do what we expect of them, theretore, it is easy to unquestton=-
ably guarantee every watch we make, from the cheapest to the most expensive grade.

THE NEW ENGLAND WATCH CO,

7 Snow Hill,

STYLISH @
EFFECTIVE
IN DESIGN

37 @ 39 Maiden Lane, New York
London, England

Radi

ium|

"The Spinthariscope, giving most brilliant effects, postpaid, $4.00. Radiun
Tubes, containing Radium mixture for demonstrating fluorescence, $7.50
Newton’s Radiome ter, demonstrating by reans of magic lantern the electri
properties of Radinm. The N. Radiometer for dbm()l\itr".(]ngthe N. Rays.
Radium of both high and low activily. Radiographic Tantern Siides.
Tranium Concentrates.  Pitchblende, Willemite. Write for cirenlars to

Williamsa, Brown & Earle, Dept. 6, 918 Chestnut St., Philadelphia

COMPLETE
20 LIGHT
OUTFIT

Outfits for .

We have comp]ete

Any size place. summer homes, launches, yachts, etc.
Every detail included;
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,
s:(aigmg wood, refrigeration, etc. For printed matter
address

YOUR OWN ELECTRIC LIGHTS

COLD GALVANIZING.

AMERICGAN PROCESS. NO ROYALTIES.
SAMPLES ano|NFORMATION on APPLICATION.

NICKEL

Electro-Plating

Apoaratus and Material,
THE
Hanson & VanWinkle
0.y
Newark. N, J.
92 William St., N. Y.
30 & 32 S. Canal St.
Chicago.

Perkins Power Presses

are the strongest in the

world. This is No. 45,
Tlicrometer  adjustment,
which can be adjusted

while the press is in mo-
tion. [t will mnot slip.
Note the solidity of the
frame. Built in lots of
100, quick shipment is
insured. Our 1904 cata-
logue shows over 200 differ-
ent presses. Send for it.

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

(‘Lellmg al
wou Prof,

e
\ tions for bmproving your

handwriting.

SELF

¢“The Pen That Fills Itself”

Dip pen in any ink well or any ink, press lever and operation is

F-FinniNe PeN

over. Asa matter of cleanliness, comfort and convenience don’t
you owe it to yourself to learn more about this perfect pen ?

If you will let us send you our beautiful new illustrated
catalogue, it will make you a CONKLIN enthusiast.
Th G kl P G 118 Madison Ave.

e Lonkiin Pen GO. "1oledo, ORio
Represented in Great Britain by American Agencies, Ltd., 38 Shoe
Lune, Farringdon St., London, E. C.: in Australia by Rae, Munn
L.\ Gilbert, 47 Market St Melbourne.

Powep‘WweRope
OW

MOST POWERFULL WIRE ROPE MADE
BRODERICK& BASCOM ROPE CO.

ST.LOUIS, MO.

‘ q u I
is a new aromatic pas-

J APSTICK tille, which is guaran-

teed to drive away mosquitoes. Each stick burns an
hour. Cures mosquitoes of the biting habit. Sent
postpaid for Twenty-five Cents per box,
THE CULECIDE CO.

165 Summer Si., Boston, Mass.

BABKUS

GAS & GASOLINE ENGINE

Simple, Economical, Durable.
Suitable for all kinds of work.

BACKUS WATER MOTOR, cheapest power known

Write for circular and prices.

BACKUS WATER MOTOR CO., Newark, N.J.,U.S.A.

very best material: practical.

ELECTRIC DEPARTMENT

RICHARDSON ENGINEERING <O., Hartford, Conn,

-—q‘ingm

000 SE Chiar

ﬂl!S'locl'

(o CHICAGO ILL.USA

B40 FOR caTALGE0S

15 to ®i Cllntnn Street.



