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BIGGEST IN THE WORLD.

Is it because we never entirely lose some of the
strong characteristics of childhood that, in describ-
ilig an event or an object, we seem to consider that
the last touch of dignity and importance has not_bzen
put upon it until it has been designated as the
biggest or most superlative something or other of
its kind in the world? It is really surprising how
much heart-burning may be caused by a journalistic
inadvertency, actual or supposed, in placing the co-
veted honor where it does not belong. A curious
instance of an imagined injustice of this kind has
lately reached the Editor’s desk in the form of an
editorial from our esteemed contemporary, The Daily
Eagle of Poughkeepsie, N. Y., in which the writer
takes us to task for having stated that the new double-
track railway viaduct over the Des Moines River,
Iowa, is in some respects the most notable railway
viaduct in existence. This’ structure is 2,685 feet in
length, and its rails are 185 feet above the water.
The peace of mind of our Poughkeepsie contemporary
has been rudely disturbed by our stating that this
structure, “in point of the total weight of metal em-
ployed in its construction, is fully three times as
heavy as the next largest bridge of the kind in the
world.” The statement is unpardonable in the eyes
of our critic, who hastens to remind us that he lives
beneath the shadow of a double-track railway bridge,
which is 6,767 feet and some inches in length, and
212 feet above high tide, and contains a dead-weight
of over 21,000 tons of steel as against the insignificant
total of 5,680 tons that was built into the structure
over the Des Moines River. The trouble with our
contemporary is that he is comparing two horses of
an entirely different color, namely, a viaduct and a
cantilever, the Des Moines crossing being of the first
and the Poughkeepsie crossing of the second type. In
bridge engineering parlance it is customary to classify
a bridge according to the predominant feature thereof.
In the case of railway bridges, such as the Loa
viaduct in Bolivia, and the Kinzua and Pecos viaducts
in this country, where by far the greater part of the
crossing is made up of short spans carried on steel
bents or braced towers, with or without a truss
span thrown across the main channel, or gorge, as the
case may be, the structure takes its name from its
predominant feature and is known as a viaduct, this
term being generically applied to any tower-and-short-
span structure of the kind described. On the other
hand, a bridge of the character of the Forth canti-
lever structure in Scotland, or the Poughkeepsie cross-
ing of the Hudson, in which the cantilevers form the
predominant feature and the viaduct approach, great
as it may be, is entirely subsidiary, the structure is
senerically . known as a cantilever bridge. The same
may be said of the new East River bridge, which,
although it is approached by a viaduct several thou-
sands of feet in length—of an aggregate length in-
deed much greater than that of the suspended struc-
ture—will nevertheless be known as a suspension
bridge. For all its 4,000 and more feet of viaduct, the
splendid structure at Poughkeepsie will ever be known
as one of the great cantilever bridges of the world.

—_ ..t —

EXTRAORDINARY SPEED IN THE PARIS-BORDEAUX
AUTOMOBILE RACE.

From Paris to Bordeaux by road is a distance of
348 miles, and when the great chauffeur Charron
covered this distance in the race of 1900 in 11 hours
4 minutes and 20 seconds, at an average speed of 31.4
miles per hour, it was justly considered to be a most
rcmarkable performance. This year, however, has wit
nessed a feat which is not only the most sensational
in the annals of automobilism, but one of the most
remarkable speed performances of any kind whatso
ever, whether by road, rail or sea; for the same dis-
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tance was covered by the winner in 8 hours 44 minutes
and 44 seconds, at an average speed of about 40 miles
an hour. The significance of this performance is only
understood when we bear in mind that the Paris-
Bordeaux course involves a reduction of running
speed to about 7% miles an hour in passing through
ten different towns and cities along the route. If the
18 miles on which there is a speed restriction be de-
ducted, we find that Fournier covered 330 miles in 6
hours 11 minutes and 44 seconds, at an average speed
of more than 53 miles an hour. Remembering that
in climbing the hills and on certain parts of the road
where curvature or other local conditions would neces-
sitate it, the speed must have been brought down very
much below this average, we can see that, on certain
stretches, the automobile must have been running at
a speed of from 70 to 75 miles an hour—and this, be
it remembered, upon a country macadamized road and
not upon a carefully aligned steel track, fenced in
from all the risks and dangers of miscellaneous traffic.
Interest in this performance centers both in the man
and the machine. The latter was a Mors vehicle of
35-horse-power, and, unprecedented as was this ca-
pacity, it was excelled in some of the other machines
that were present at the starting line, the English
automobilist Edge, for instance, being on hand with a
70-horsepower machine, which was disqualified on
the ground that the tires, which had been substituted
on account of a puncture, at the last moment, were
of French and not of English make. The machine
thereby failed to meet the conditions of the race,
which demanded that each machine should have
an absolutely national character. Judged on purely
technical and mechanical grounds there is, of course,
no reason why an automobile provided with sufficient
horsepower should not maintain such high speeds
and even higher speeds for as great and greater dis-
tances; and we say this without wishing to detract
from the great credit which is due to the builders of
the leading vehicles, several of which made better time
than that accomplished by the winner of last year’s
race.

The most remarkable feature of the whole perform-
ance is the nerve and skill possessed by the chauffeur
Fournier, for at the terrific pace achieved, it is evi-
dent that the slightest error in judgment could easily
have precipitated disaster. Full details of the race
will be read with considerable interest, particularly
as regards the special policing, which must surely have
been carried out at crossroads and elsewhere to main-
tain some kind of a clear track ahead of machines
that were sweeping along at speeds faster than those
of the average express train. Fournier is well known
in this country. Only a couple of years ago he was a
conspicuous figure upon the bicycle track at Madison
Square Garden, where he exhibited a motor-cycle and
introduced motor-pacing to the American public.

It is noteworthy that the leading automobiles were
all heavy vehicles of great power, the first five being
in the class weighing over 1,430 pounds. The winning
machine was, as we have said, a Mors, and the second,
third, fourth and fifth were Panhard vehicles. The sixth
and seventh contestants to finish were 8-horsepower De
Dion motor-cycles, the first covering the distance in
8 hours 1 3-5 minutes and the second in 8 hours 3 min-
utes. An average speed of over 40 miles an hour for
330 miles for a motor-bicycle is a scarcely less remark-
able feat in its way than that of the winning machine.
- - —
THE LESSON OF THE RECENT FERRYBOAT DISASTER.

It is to be feared that the relatively small loss of life
in the recent ferryboat collision in New York Harbor,
small, that is to say, compared with the loss which
might easily have occurred, may result in our too read-
ily forgetting the lesson which this accident teaches.
Had the Staten Tsland ferryboat been rammed by the
‘“Mauch Chunk” when she was far from her herth, in-
stead of being fortunately within reach of shoal water,
the list of fatalities would probably have run up into
the hundreds.

It is not for us to enter into the question of culpabil-
ity in this accident: that will be decided by the proper
authorities and the blame, if there be any, will be
placed where it rightly belongs. Moreover, when we
bear in mind the enormous number of passengers
carried every year by our ferryboats, the crowded state
of the New York waterways, and the fact that the
ferryboats make their trips directly across the line
of travel of incoming and outgoing ships, we must ad-
mit that the freedom from accident is something truly
phenomenal and reflects the highest credit upon the
skill of our ferryboat pilots. Shipping men from all
over the world have commented upon the extraordinary
care required in the navigation of the stretch of water
that embraces the southern end of Manhattan Island,
and have spoken in the highest terms of the skill which
is shown by the captains and pilots of our local craft.
Having said this much, however, there is one lesson of
the “Northfield” disaster upon which we would lay very
special emphasis, and this is that in view of the ever
present possibility of collision, all ferryboats at the por:
of New York should be built with a view to their pos-
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sessing a wide margin of flotation, therr hulls being
so subdivided by. bulkheads that they would be in-
capable of being quickly surnk, as was the “Northfield,”
by a single blow beneath the water line. The more mod-
ern ferryboats, of course, are constructed on this plan;
but there are some of the older boats around New
York, which, if they should be run down, would have
great difficulty in reaching shoal water before they
sank. We trust that one result of this disaster will be
the enactment of even more stringent regulations as to
the construction and subsequent inspection of all crafc
employed in the ferry service around this city.

O+

THE NEW CLYDE LINE STEAMSHIP ‘ APACHE.”

It is probably due to the great size and high speed
of the transatlantic liners, and the interest of the
American public in their performances, that we are in
danger of forgetting that our American coastwise
steamship companies are adding steadily to their fleets
and putting some very serviceable and thoroughly up-
to-date new boats upon the various routes. There sailed
from this port last week the Cramp-built liner “Apache,”
the first of two sister ships which have been built by
that company for the Clyde Line for .service on the
route between this port, Charleston, S. C., and Jackson-
ville, Fla. The “Apache,” which is the seventeenth
steamship of the company’s fleet, is slightly larger than
the “Comanche,” “Algonquin” and ‘“Iroquois,” of the
same service. She is 310 feet long, 46 feet beam
and 31 feet deep. She is driven by triple-expansion en-
gines with cylinders 25, 43 and 70 inches in diameter
and 36 inches stroke, and is built to steam 15 knots
when loaded to her full capacity of 3,000 tons of cargo.
The staterooms are characteristically American, that is
to say, they are spacious, well lighted and airy, and
they are free from that too-profuse decoration with
which modern passenger ships are apt to be over-
loaded. There is accommodation for 200 passengers,
all of which is above the upper deck.

B

RECONSTRUCTION OF GERMAN CRUISERS

The German navy has recently undertaken an im-
portant piece of work, which consists in modifying
a series of eight cruisers which form part of the fleet
so as to increase their tonnage and bring the con-
struction up to date. This is to be carried out in a
somewhat novel fashion by lengthening the hull by
some 25 feet, cutting it in the middle and adding a
central portion. This has already been carried out

- with the first of the series, the “ Hagen,” and the re-

sults have proved so successful that there is little
doubt that the remaining seven will be treated in
the same manner. The series of cruisers includes the
‘“ Hagen,” “ Frithjof,” “ Beowulf,” ‘ Hildebrand,”
‘“ Siegfried,” ‘“ Heimdall,” ‘“ Aegir” and * Odin.”
They are coast defense cruisers which were designed
at a period when the German navy was mainly oc-
cupied with the defensive, and in consequence these
boats, which were to navigate along the coast and
keep within a short distance from supply points, car-
ried only a small provision of coal, this being about
220 tons. Their displacement was reduced as much
as possible, this being just sufficient to comply with
the requirements of this class of boats. Six of these
cruisers proved quite satisfactory in service, and gave
proof of remarkable nautical qualities, and it was
thereupon decided to increase the number from six
to eight; the latter two had a displacement some-
what greater than the others, and the power and coal
supply was thus increased. However, with the recent
increase of the German navy and a new order of
ideas, these boats were judged to be quite insuf-
ficient to figure in the present fleet. But if their
radius of action was limited, their other qualities
showed that they were fitted to perform the duties
of first class cruisers, and it was accordingly decided
to transform them by increasing their coal-capacity
and thus add a series of boats to the fleet at a rel-
atively small cost, and as the oldest of these. dates
only from 1889, they will be still quite modern. To
increase the coal capacity, the displacement, and con-
sequently the length of the boat, was to be increased.
This operation, which is comparatively easy on an
ordinary steamer, presents certain difficulties in the
case of an armored vessel; in order to cut it in the
middle and add the amount required for the increased
displacement, it is necessary that as few of the parts
as possible should be dismounted in the two halves,
which should be left in their original condition, thus
leaving in place the engines and boilers, etc. It was
decided to commence the work with the “Hagen,” and
this was begun at the Kiel docks in September, 1899.
The section was made in front of the engines, and
the rear part was drawn back about 26 feet; the oper-
ation of moving the mass required less than an hour.
The intermediate portion which was added repre-
sented a weight of 500 to 600 tons. In October, or
about a year after the commencement of the work,
the “Hagen” proceeded with its trials, with very sat-
isfactory results; the engines and boilers acted well,
and developed 5,230 horse power, the number of reva-
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Iutions being increased to 142 per minute. The coal
supply, owing to the increased displacement, has been
raised from 220 to 500 tons, and a number of minor
changes have been made which give the boat an up
to date appearance. The coasting cruisers, when thus
transformed, will be able to take an active part with
the remainder of the fleet, and there is no doubt that
the whole series will be thus treated. To transform
the eight vessels will cost about five millions, accord-
ing to calculations, this representing the cost of a
single modern battleship, and the advantage is at
once apparent.

THE HEAVENS IN JULY.
BY HENRY NORRI® RUSSELL, PH.D.

The brightest stars in the summer skies are the
ruddy Arcturus and the bluish Vega. At 9 P. M. on
July 15 the former is some distance west of the
zenith, and the latter somewhat nearer on the east.
Between them lie the constellations of Corona Borealis
and Hercules, the first of which consists of a semi-
circle of inconspicuous stars, and the second of a
keystone-shaped group directly overhead, with out-
liers on both sides. South of these a large area is
filled by the intermingled forms of Ophfuchus and
Serpens; whose most characteristic configuration is
a kite-shaped figure a little west of the meridian.

Close above the southern and southeastern horizon
are Scorpio and Sagittarius. The bright red star
Antares, and the long, curving line below it which
forms the Scorpion’s tail, cannot be mistaken; and
Sagittarius, which is anyhow one of the more con-
spicuous zodiacal constellations, now includes within
its borders both Jupiter and Saturn.

Aquila, marked by the brilliant Altair, with a
fainter attendant on each side, is well up in the south-
east. Below it is Capricornus, whose two brightest
stars both show double in a field-glass. Cygnus is
conspicuous in the Milky Way below Vega. Farther
down on the right is the little group of Delphinus,
often called “Job’s Coffin.” Pegasus and Andromeda
are rising in the northeast. Of the circum-polar con-
stellations, Cassiopeia is below and to the right of
the pole, Cepheus higher up, Draco and Ursa Minor
above the pole-star, and Ursa Major on the left. Leo,
Virgo and Libra fill most of the western and south-
western sky.

The present is a good opportunity for the study of
some interesting variable stars. First among these
may be mentioned Beta Lyrae, which is the nearest
to Vega of a pair of small stars which lie on the
line joining it with Altair, about one-quarter as far
as the latter. The changes of its brightness may be
easily observed by comparing it with its neighbor,
Gamma Lyrae.
hours, during which time there are two equal maxima
of brightness, separated by two unequal minima.
Beginning at the first maximum, its magnitude is 3.4,
about equal to Gamma. Then it falls nearly to the
fourth magnitude, rises again to its original bright-
ness, and descends once more to the 4% magnitude,
returning finally at the end of the period to its initial
condition. The star’s spectrum also shows remark-
able peculiarities, containing both dark and bright
lines, which are periodically displaced with reference
to one another in such a way as to show that they
are produced by two different bodies revolving about
one another in a period equal to that of the light-
variation.

The following explanation of the star’s variability,
deduced from the above-mentioned facts, is taken
from an article by Mr. Myers, published some time
ago in the Astrophysical Journal. Beta Lyrae con-
sists of two stars, one about three-quarters the diam-
eter of the other, revolving about one .another, in a
circular orbit, so close together that they almost touch.
The plane of this orbit is inclined very little to the
line of sight, so that the stars alternately eclipse one
another. The smaller star is nearly twice as bright
as the larger one.

At the principal minimum, the small star is be-
hind the larger one, and only the light of the latter
reaches us. Three days later it is on one side, and
the combined light of both stars produces a maximum.
After about three days more the small star is in front
of the large one, hiding most of it. All the light of
the small star and part of that of the large one reaches
us, so that, though the star does not appear to us
as bright as at maximum, it is much brighter than
at the principal minimum. When the small star has
moved off on the other side we have a second maxi-
mum. The actual velocities of the stars in miles per
second can be determined from the spectroscopic ob-
gervations, and thus it is found that the centers of
the two stars are about 30,000,000 miles apart. The
larger star is over 30,000,000 miles in diameter, and
is about 21 times as heavy as our sun The diameter
of the smaller one is about 23,000,000 miles, and its
mass nearly 10 times that of the sun. Their bulk, in
proportion to their mass, is enormous, so that they
must be entirely gaseous and hardly denser than the
earth’s atmosphere at sea-level.

They are completed in 12 days 213, -
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Two other short-period variables are now in good
position for observation.
Milky Way, about midway between Cygnus and Cas-
siopeia, is a triangle of small stars. The nearest one
to Cassiopeia is Delta Cephei, which varies between
the magnitudes 3.7 and 4.9 in 5 days, 8 hours and 48
minutes. The other two stars of the triangle are
good ‘“ comparison stars.”

To find the other variable, start with Altair. A
line drawn from the small star above it through the
fainter one below it, and continued as far again, bend-
ing sharply to the right, points out Eta Aquilae. The
period of this star is 7 days, 4 hours and 14 minutes,
its maximum magnitude is 3.5, and its minimum 4.7.

The variation of both these stars is of the same
type. The brightness changes continuously, rising
rapidly to the maximum, and falling off much more
slowly toward the minimum. In the case of Eta
Aquilae a slight rise to a secondary maximum inter-
rupts the falling phase. Such variation evidently can-
not be due to eclipses, as the times of fall and rise
would in that case be nearly equal, since the eclipsing
star would move off about as fast as it moved on.

The variation of both these stars is of the same
problem. Both stars show variable velocity in the
line of sight, and by study of this it has been found
that each of them is revolving in a highly eccentric
orbit about a dark body—or rather about the common
center of gravity of itself and the dark body—in the
same period as that of the light-variation. The mini-
mum does not occur when the dark star is between
us and the bright one, and so we have additional proof
that it is not due to an eclipse. It is also clear that
the orbit must be inclined to the line of sight so
that the dark star passes to one side of the bright
one instead of directly in front of it, as otherwise
we should have an eclipse and a second minimum.

The accepted explanation of the variability of these
stars is that it is due to tidal action. The attraction
of the dark companion must produce enormous tides
in the liquid—or, most probably, gaseous—mass of the
central star. Owing to the eccentricity of its orbit
(which is about the same in both cases under con-
sideration), the least distance of the dark body is but
one-third of its greatest, and, since the tide-raising
force varies inversely as the cube of the distance,
it is 27 times greater at one time than at the other.

As the two bodies approach one another, the in-
creasing disturbance of the atmosphere of the lumi-
nous one increases its brightness, the effect reaching
its maximum shortly after the passage of the nearest
point, or periastron. With the decrease of the tidal
force the bright star gradually cools down, rising
again only when the return of its satellite stirs up
once more its central fires.

THE PLANETS.

Mercury is in Gemini, and is evening star till the
12th, when he passes between us and the sun, and
becomes morning star. He can only be seen in the
last days of the month, just before sunrise.

Venus is evening star, and is gradually coming
out from behind the sun into a more conspicuous
position, remaining above the horizon more than an
hour after sunset.

Mars is evening star, being well past the meridian
at sunset. He is more than twice as far from us as
he was in February and only about one-sixth as bright,
and is still retreating and growing fainter as he moves
eastward from Leo into Virgo.

Jupiter is just past opposition, and at his nearest
for the year. He is by far the most brilliant object
in the southern sky, and his disk and satellites are
easily visible with a ‘field-glass.

Saturn is in Sagittarius, close to Jupiter. He is in
opposition on the 5th. His rings are seen at the great-
est possible angle and form a splendid telescopic
sight, in spite of his low altitude.

Uranus is in Scorpio, about 8 degrees northeast of
Antares. Neptune is in Gemini, too near the sun to
be visible.

Full moon occurs on the morning of the 1st, last
quarter on that of the 8th, new moon on that of the
15th, first quarter on the night of the 22d, and full
moon once more on that of the 30th. The moon is
nearest us on the 11th, and farthest on the 23d.

She is in conjunction with Jupiter on the afternoon
of the 1st, Saturn the next morning, Mercury on the
14th, Neptune on the 15th, Venus near moon on the
17th, Mars on the morning of the 21st, Uranus on the
night of the 26th, and Jupiter and Saturn once more
on the night of the 28th and morning of the 29th.

b

DEATH OF T. C. CLARKE.

Mr. Thomas Curtis Clarke, one of the best-known
civil engineers and bridge-builders, died in New York,
June 15, in his seventy-fourth year. He was trained
to be a civil engineer and early in life engaged in
various kinds of railroad work, but finally made bridge
engineering a specialty, and his name is identified
with many of the most important bridges built in the
United States. One of the first of his works in this
line was the building of the C. B. & Q. bridge at
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Quincy, Ill. In the piers and foundations of this
bridge, Mr. Clarke was among the first of American
engineers to use concrete upon a large scale. Mr.
Clarke was the senior member of the firm which after-
ward became the Phoenix Bridge Company. Among
the famous works on which he was engaged was the
erection of the Kinzua Viaduct. In 1884 Mr. Clarke
became one of the members of the Union Bridge Com
pany, which soon became the largest concern devoted
to bridge-building in the world. While Mr. Clarke
was connected with this company they built the fa-
mous Hawkesbury Bridge in Australia, which is one
of the first cases where a bridge was built in a foreign
country by an American concern. He also had special
charge of the Poughkeepsie Bridge. It is stated that
Mr. Clarke had been concerned in the building of over
eighty miles of bridges and viaducts. He was well
known as a writer upon professional subjects.

-

SCIENCE NOTES.
The Baldwin-Ziegler polar expedition will
shortly for the north.

start

Mr. Morris K. Jesup has perfected an arrangement
by which the American Museum of Natural History
and the South Kensington Museum will exchange ex-
hibits.

The Armold Arboretum, in the suburbs of Boston,
has carried on its highly interesting and important
work on a very slender income. Steps are now being
taken to raise $300,000 in addition to the present en-
dowment.

The Massachusetts Institute of Technology has held
examinations in London for the entrance of pupils to
the Boston institution. The London Engineer says:
“It would seem that American competition is not to
be confined to commerce in the future.”

Prof. Nicols Finsen, the inventor of the light cure
for lupus, has been summoned to London by the Queen
of England to superintend the administration of the
apparatus which her Majesty presented to the London
Hospital. The Belgian government also proposes to
install the cure at Brussels, and Prof. Dubois has been
dispatched to Copenhagen, to become acquainted with
its application.

The invention of the mariner’s compass by Flavio
Gioja is to be celebrated this summer at Amalfi, Italy.
Gioja came from Positano in the hills back of Amalfi.
There have not been wanting those who contend that
the invention, like most others, was gradual, and that
the tendency of the magnetized needle to point north
was known long before Gioja’s time, it even having
been familiar to the Chinese.

Prof. Henry Truman Henry Safford, an eminent
mathematician and astronomer, died recently at
Williamstown, ‘Mass. He was born in 1836 and was
known in his early youth as the “Vermont boy calcu-
lator.”” In 1866 he was appointed Director of the
Astronomical Observatory at Chicago. From 1869 to
1871 he was engaged upon the great catalogue of stars
then in course of preparation by the co-operation of
European and American astronomers. This work was
interrupted by the Chicago fire of 1871. He prepared
a star catalogue which was published by the War
Department. He did considerable work in relation to
latitude and longitude.

John D. Rockefeller has given $200,000 to found
“The Rockefeller Institution for Medical Research.”
The gift is not for an endowment fund, but for imme-
diate expenditure. Mr. Rockefeller has for some time
been consulting with eminent medical men as to the
need of such an institution, and he has had the best
of advice. Facilities for original investigation are to
be provided, especially in such problems in medicine and
hygiene as have a practical bearing on the prevention
and treatment of disease. The first work of those con-
nected with the institution will be that of co-operating
with the Board of Health in studying its work and
the problems confronting it, particularly that of milk
supply. Work of a more ambitious nature will be
begun in the fall under the guidance of experienced
investigators.

In Europe it has been found rather difficult to in-
troduce the circuit-system for the transmission of
meteorological messages for a time after each ob-
servation. In the United States this is very easily ac-
complished, but in Europe, where the control of the
wires is in the hands of different governments, the
difficulty of introducing a similar method is almost
unsurmountable. The system recommended by the
Deutsche Seewarte is called the radial system, in
which the observations pass through the central of-
fices. Special observations have been made for near-
ly a year at eight A. M., mid-European time, at some
thirty-five stations in various countries, including
several in the British Isles, and forwarded to the
Deutsche Seewarte, which enables the Hamburg of-
fice to issue reports. as early as nine A. M, and the
early publication of this information has been found
to lead to such satisfactory results as to warrant a
considerable extension of the plan in the near future.
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A NOVEL HOUSE MAIL-BOX.

Our illustration pictures a mail-box which was de-
vised by Mr. Clayton P. Myer, of Silsbee, Tex., for the
purpose of facilitating house-to-house delivery and of
indicating that mail has been delivered.

The arrangement comprises essentially a box pro-
vided with a  hinged hood for the letter-receiving slot,
which hood when lifted operates a slide by means
of chains, to expose the word ‘“Mail,” thereby show-

AN IMPROVED MAIL-BOX.

ing that mail of some kind has been delivered. The
slide is held in its raised position by a spring, and
is restored to its normal position by hand.

The box is also provided with a door through which
the mail is removed. The door is controlled from
the inside of the house, thereby rendering it impos-
sible to open the box without entering the house. A
lock controlled by a shaft holds the door -closed.
Upon turning the shaft, the door is pressed open by a
spring. For the reception of bulky mail, a spring-arm
is attached to the bottom of the box. The contrivance
is cheap, neat, rain and dirt proof, and secure from
thieves.

OO
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CURIOUS DOCKING ACCIDENT.
The illustrations herewith produced give an idea
of the accident which recently occurred at Baltimore
when the steamship ‘“Hudson”

Scientific dmerican,

into deep water. This failing, weights are to be at-
tached to the starboard side of the vessel, and an
attempt will be made to pull her over onto an even
keel by a system of cables attached to windlasses
connecting with the engine of the marine railway.

Fortunately, the hull of the vessel was empty at
the time she was docked; but the work of righting
her will, nevertheless, be attended with considerable
difficulty, as she is 287 feet in length, 34 feet beam
and has a net register of 1,300 tons. She has a
cargo capacity for about 2,500 tons of freight and ac-
commodations for sixty passengers. The engines and
most of the machinery are located amidship.

—_— .t —
Photographic Printing in Two Colors.

A new method of photographic printing upon paper
in two colors has lately been devised by M. Bolle.
By this means images may be printed side by side in
different colors and an agreeable effect thus produced;
it is especially applicable in the case of a central
image surrounded by a border of a second color. One
of the images is printed from a photographic nega-
tive and the second from a negative prepared from
a hand design. The method is based upon the com-
bination of the ferro-prussiate (blue print) and the
bichromated gum process, and gives a blue image
combined with another whose color may be varied
according to the taste of the operator. To obtain the
blue image the paper is sensitized by a mixture of
the two following solutions:

A. Citrate of iron and ammonia.15 parts or 15 grains.

Water .................... 50 parts or 50 minims.
B. Ferricyanide of potassium... 8 parts or 8 grains.
AL P00 8 6100000008000 008 40 parts or 40 minims.

These solutions, prepared and filtered, may be mixed
in advance and kept in yellow bottles, but it is best
to mix at the time of using. The image is strongly
printed and developed by washing in water till the
whites become pure. The second image may form, for
instance, a border for the blue image. To obtain it a
plate is first prepared by exposing an ordinary gela-
tine plate to daylight and developing it until it is
entirely black. The design to be reproduced is copied
or traced upon tracing paper and transferred to the
plate by impression paper. It is then engraved through
the film with the point of a needle, giving a nega-
tive in black and white. To print this design the
border of the blue image is sensitized by brushing
over it a thin and even layer of gum arabic, 40 per
cent solution, to which is added a sufficient quantity
of the color decided upon. When this layer is dry
a sensitizing solution of bichromate of potash (10 per
cent) is applied in the same way. The printing is
carried out as usual and the image developed by

careened while being docked, fall-
ing partly upon her side. She was N
being hauled out on the marine
railway at the dock of Messrs.
William Skinner & Son, in order
to make repairs to a bent propellet
blade. The ship was left on the
railway with the stern entirely out
of water with the exception of
about one foot. The work of
hauling her out began at high
tide, and the after portion of the
hull was held in a perpendicu-
lar position by driving posts un-
der the rear quarters for shoring.
The tide rises and falls about 18
inches at this point, and at low
tide so much of the hull was ex-
posed as to overcome, in spite of
the supports, the equilibrium of
the vessel, and, falling to the left,
she struck the side of the dock,
breaking down portions of the su-
perstructure. The deck railing
was broken and a part of the rig-
ging supporting the masts on the
port side was cut away; some of
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washing in cold or lukewarm water. This process
may be modified in different ways and will find many
applications; if desired, the center of the image may
be pricted by the latter method and the margin in
blue, or different images may be printed side by side.

A SELF-CLOSING SPIGOT OR FAUCET.
To provide a means for automatically closing a faucet
or tap when a predetermined quantity of liquid has

AN AUTOMATIC FAUCET.

been drawn from a cask is the purpose of a device
invented by Mr. David M. Bredin, of Picton, Canada.
On the spigot a scale-beam is fulcrumed, the shorter
arm of which supports a platform for the vessel to he
filled, and the longer arm of which carries a counter-
poise which can be shifted. The counterpoise is ad-
justed at a point determined by the weight of the
liquid which is to be drawn from the cask. When
the desired amount of liquid has fiowed into tte
vessel, the shorter arm of the scale beam descends
automatically, closing the spigot by the operation of
a plug. By means of a spring latch the piug is pre-
vented from opening the spigot during the removal
of the vessel

New Methods of Packing Butter for Shipment,
Our Consul, Mr. Hughes, of Coburg, under date of

April 26, 1901, sends the follow-

VIEWED FROM THE PORT QUARTER.

ing description of a new method
of packing butter for long ship-
ments:

A light wooden case or box is
lined thoroughly at the bottom
and sides with a layer of plaster
of paris one-fourth of an inch
thick, on which common glass
slabs, with their edges fastened to-
gether by gummed paper, so as to
make a perfect-fitting box, are
placed. In this box the butter is
placed, packed in good waterprootf
paper, in 10-pound packages. The
glass top is then put on and
sealed carefully with gummed
paper bands, so as to make the box
air-tight. A one-fourth-inch layer
of plaster of paris is then put
over this and the wooden cover
nailed on. Each of the cases is
made to contain about 200 pounds
of butter. The plaster of paris
being a non-conductor, very little
heat reaches the butter, which ar-
rives at its destination in good
condition. The Consul is informed

the upper plates in the hull also
being bent inboard. Below the wa-
ter-line the divers found her per-
fectly tight. The incline of the
marine railway is such that, in
heeling over, the “Hudson” forced
her bows under water to a distance
of about fifteen feet from the cut-
water.

One of the steamers of the Mer-
ritt Wrecking Company was sent
for, and the first step toward right-
ing the vessel was to pump out
the water which entered the hull
through the port windows and for-
ward hatchway. The next step
was to stretch cables from the
masts and deck stanchions to
powerful tugs in the harbor and
to the wrecking steamer, and en-
deavor to pull her out by the bow

STEAMSHIP “HUDSON,” CAPSIZED ON A MARINE RAILWAY AT BALTIMORE.
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that very successful results have
been obtained by shipping butter
packed in this manner from Mel-
bourne to Kimberley—rather a
severe test.

The Diatto surface-contact sys-
tem does not appear to be working
very successfully in Paris. There
have been so many accidents and
breakdowns that a committee was
appointed to inquire into the trou-
ble, and it reported that the dam-
age was due to several causes.
First, insufficient drainage of the
surface - contacts and conduits,
causing shunt currents; second,
to unsatisfactory insulation; third,
to a deposit of carbon caused by
sparking; fourth, bad imsulation
of the cables.
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THE WATER SUPPLY SYSTEM OF CHICAGO.
BY F. B. EMBREE.
It is not yet three-quarters of a century (November
10, 1834) since the Board of Trustees of the infant
Chicago paid $95.50 for the digging of a well as a
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for use when the supply was endangered by ice, or
from any other cause, at the two-mile crib. The addi-
tion of needed engines and other facilities to the
north side station has kept this, the oldest and largest
station in the city, in efficient use up to the present

time. In 1869 the greater part of the

THE INTAKE CRIB COMPLETED.

means of water supply. Outgrowing that, in January,
1836, the Chicago Hydraulic Company was incorpo-
rated by the State Legislature and given a charter
which was to continue in force for seventy years, by
the provisions of which lake water was to be furnished
to Chicago. The works of this company were put in
operation in the spring of 1842. They comprised a
reservoir, about two miles of wood pipe and a 25
H. P. engine, the whole costing

about $24,000.

This company, however, supplied \ \
only a portion of the south and \
west divisions of Chicago, and did .
not reach the north division at all. N
The inhabitants of the unsupplied WY
sections were furnished with water \
either from: the river, or by the
“water-cart system” from the lake.
Finally it became clear that the
whole water supply needed to be
managed by the city, and compro-
mises having been agreed upon be-
tween the company and the city in
1852, the latter put its works into
operation immediately.

The north side pumping station
at the foot of Chicago Avenue was
the first station to be established.
It began work in December, 1853,
with a capacity of 8,000,000 gallons
every twenty-four hours. The water
came from an inlet basin on the
lake shore cut off from the lake by
a semi-circular breakwater with an
opening to the southeast. There
were three reservoirs holding from
two to three days’ supply. They
were at LaSalle and Adams Streets,
Chicago Avenue and Sedgwick
Street, and Monroe and Morgan
Streets. The first iron distribution
pipe, 4 inches in diameter, was laid
in 1852. In 1887 a shore-inlet tun-
nel 7 feet in diameter and 1,500
feet long, with an inlet shaft pro-

station as it is to-day was finished, The
style of architecture is castellated Gothic
with heavy battlemented corners, exe-
.cuted with solid, rock-faced, ashlar stone
and cut trimmings, with details of a
massive and permanent character. The
tower is the most imposing feature of
the structure, and in the days preceding
the sky-scraper epoch, a view of the lake
and city from its top was thought to be
very fine. A new lake tunnel, 7 feet in-
terior diameter, extending from the crib
to the north side station, was finished
July 3, 1874, and in October of the same
year it was extended under the land to
the new pumping station at Ashland Ave-
nue and Twenty-second Street (the west
side station).

On November 6, 1876, the year in which
the “Board of Public Works” -was suc-
ceeded by the “Department of Public Works,” with
a single responsible head, the west side pumping sta-
tion was put in operation, its capacity being 30,000,000
gallons per day. In 1884 this was raised to 60,000,000
by the addition of two new engines. The growth of
the city’s needs and the constant outlay necessary to
satisfy them may be seen when this amount is com-
pared with that actually pumped at this station for
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tected by a crib opposite to the
north side station, was completed
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NORTHEAST LARE TUNNEL—INTAKE CRIB DURING PROCESS OF
ERECTION—THE PARAPET,

Ny

INTERIOR OF THE CRIB.

the year 1899, the amount reaching the enormous out-
put of 19,281,301,400 gallons. It will be remembered
that the first inlet basin to supply Chicago with
water was quite near the shore, and although the city
grew rapidly and packing houses
and distilleries added their refuse
to the Chicago River, and com-
SN plaint was made by the citizens
N that the source of their water sup-
ply had become contaminated, no
. effort toward change was made
. until 1861, when the Board of Pub-
lic Works entered upon its duties.
A plan of filtration was first experi-
mented with, but it was soon cast
aside as impracticable, and it was
decided to construct a tunnel,
which would bring lake water from
a distance sufficiently removed
from the contaminating river de-
posits to insure its purity. It was
thought that this could be accom-
plished by using a tunnel two miles
in length. The horizontal diam-
eter of the tunnel was fixed at 5
feet, that size offering a capacity
sufficient to furnish 50 gallons of
water per day to each person in
a population of one million. Work
was begun on this tunnel March 17,
1864, the introduction of pure lake
water into the finished waterway
being celebrated with appropriate
public ceremonies March 25, 1867.
The present system of water pipe
tunnels under the Chicago River
was not originated until 1869. An
accident occurred August 18 of
that year, in which the water main
crossing the river at Chicago Ave-
nue was broken by the dragging
anchor of a vessel, and the west
side thereby deprived of water for
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NORTHEAST LAKE TUNNEL—INTERNAL DIAMETER 10 FEET.
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three days. This brought out the necessity of tunnels
under the river bed. Up to this time all pipes at
intersections of the river had been laid on the river
bottom. But the pollution of the water continued,
and when the construction of the next tunnel was
planned, in 1887, it was decided to make it 8 feet in
diameter and to extend it four miles into the lake.
The initial work was done in the same year on a
<hore shaft at the foot of Peck Court. The land rami-
fications connecting the shore shaft with the south
side and central stations were nearly completed in
1888, but it was not until December 15, 1894, that the
immense work, up to that time the greatest engineer-
ing enterprise undertaken by the city, was completed.
The interdependence of pumping stations and feeding
tunnels prevented the central pumping station at Har-
rison Street from doing full work before the four-mile
tunnel was in operation, although it began service
July 14, 1890. The Fourteenth Street station was
built in 1890, and re-equipped in 1898.

But increased as were the facilities for water supply,
the growth of Chicago afforded no chance for a breath-
ing spell for the water supply department. July 15,
1889, the suburban towns of Hyde Park, Lake, Jeffer-
son, and Lake View were annexed to Chicago, adding
to its population 220,000 souls, and to its water works
system the pumping stations of Sixty-eighth Street and
of Lake View; one lake tunnel 6 feet in diameter and
8,000 feet long with a submerged inlet for Hyde Park
and Town of Lake; one lake tunnel in process of con-
struction, 6 feet in diameter, for Lake View and Jef-
ferson, and about 350 miles of water pipe. Imme-
diate extensions and repairs for the adequate water
supply of this new territory were imperative. The
original plans of the Lake View water department
contemplated a tunnel 6 feet in diameter extending
easterly from the foot of Sulzer Street to a point one
mile from shore. After annexation and while the
work was in progress, it was decided to extend the
tunnel a mile further. In order to utilize the con-
struction as soon as possible a temporary crib was
sunk 6,000 feet from shore on the line of the tunnel
and water obtained from this point, work meanwhile
progressing from a temporary shaft to the outer or
permanent in-take crib previously sunk. This tunnel
was completed in July, 1896, and the intermediate crib
abandoned and finally removed in 1899. The construc-
tion, appointment, and" furnishing of the Carter H.
Harrison crib mark it as the most modern and effi-
cient of the Chicago cribs. Its cost, including sub-
structure, superstructure, and landing, was $192,-
441.40.

In 1895 it was again found necessary to plan for the
construction of two additional pumping stations to
relieve the sufferings of the remote west and north-
west sections of the city due to an inadequate water
supply. As a feeder for these, it then became neces-
sary to build a new lake tunnel, which is divided into
a lake section and three other sections covering the
land ramifications. The lake tunnel extends to the
Carter H. Harrison crib, and was completed in Jan-
uary, 1899. Section one of the land tunnel was com-
pleted in 1897, number two and number three in 1900.
The capaeity of the lake tunnel is 200,000,000 gallons
per 24 hours, and the cost of the new service was
$4,986,266.37. With the completion of the new tunnels
and pumping stations a population of 3,500,000 can
be supplied with 150 gallons of water per day to each
person, and there will still be ample reserve ma-
chinery.

PROVISIONING A TRANSATLANTIC LINER.

Not by any means the least impressive evidence of
the huge size to which the modern transatlantic steam-
ship has grown is to be found in the graphic represen-
tation, on the front page of this issue, of the bewil-
dering amount of provisions that have to be taken
aboard for a single trip across the ocean. A mere
tabulation of the various kinds of food which go to
replenish the ship’s larder, during the few days which
she spends in port, fails to convey any adequate idea
of the vast amount of stores taken aboard. Our pic-
torial representation is, of course, purely imaginary,
particularly as regards the live stock; the beef, mut-
ton, game, etc., being received on the ship in the
dressed condition, no live stock whatever being car-
ried. The drawing was made up from a list of the
actual amount of provisions carried on a recent east-

ward trip on the Hamburg-American liner “Deutsch-

land,” and the number of live stock which contributed
to meet the supplies for one voyage was estimated
from the actual number of cattle, sheep, etc., that
would be required to make up the total weights in
dressed meats given in the table. With the exception
of the live stock, the provisions are shown in the
actual shape in which they would be taken on board.
The dimensions of the vessel are: Length, 686 feet;
beam, 67 feet, and displacement, 23,000 tons; her high-
est average speed for the whole trip is 23.36 knots, and
she has made the journey from Sandy Hook to the
Lizard in five days, seven hours and thirty-eight min-
utes. In considering the question of feeding the pas-
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sengers on a vessel of this size, the thought is sug-
gested that there are other hungry mouths within the
hull of the ship besides those to be found in the din-
ing saloons of the passengers and the messrooms of
the crew; mouths that are so voracious that they re-
quire feeding not merely at the three regular meal
hours of the ship, but every hour of the day and night,
from the time the moorings are cast off at one port
until the vessel is warped alongside at the other. We
refer to the 112 furnaces in which the fuel of the six-
teen boilers in the boiler-room is consumed at the rate
of 572 tons per day. Now, although the voyage from
New York to Hamburg lasts only six or seven days,
according to the state of the weather, the bunkers of
the ship are constructed to hold a sufficiently large
reserve of coal to cover all contingencies, her total
coal capacity being about 5,000 tons; and at each voy-
age care is taken to see that they are pretty well
filled.

The total number of souls on board of the vessel
when she has a full passenger list is 1,617, made up
of 467 first cabin, 300 second cabin, 300 steerage and a
crew of 550, the crew comprising officers, seamen,
stewards and the engine-room force. Sixteen hundred
and seventeen souls would constitute the total inhabi-
tants of many an American community that dignifies
itself with the name of “city,” and it is a fact that
the long procession which is shown in our illustra-
tion, wending its way through the assembled pro-
visions on the quay, by no means represents the length
of the line were the passengers and crew strung out
along Broadway or any great thoroughfare of this
city.
deep through Broadway, with a distance of say about
a yard between ranks, they would extend for about a
quarter of a mile, or say the length of four city blocks,

To feed these people for a period of six days re-
quires, in meat alone, the equivalent of fourteen steers,
ten calves, twenty-nine sheep, twenty-six lambs, and
nine hogs. If the flocks of chickens, geese and game
required to furnish the three tons of poultry and game
that are consumed were to join in the procession
aboard the vessel, they would constitute a contingent
by themselves not less than 1,500 strong: The ship’s
larder is also stocked with 1,700 pounds of fish, 400
pounds of tongues, sweetbréads, etc., 1,700 dozen eggs
and 14 barrels of oysters and clams. The 1,700 dozen
of eggs packed in cases would cover a considerable
area, as shown in our engraving, while the 1,000 bricks
of ice cream would require 100 tubs to hold them. Of
table butter there would be taken on board 1,300
pounds, while the 2,200 quarts of milk would re-
quire 64 cans to hold it, and the 300 quarts of cream
8 .cans.

In the way of vegetables there are shipped on board
175 barrels of potatoes, 75 barrels of assorted vege-
tables, 20 crates of tomatoes and table celery, 200
dozen lettuce; while the requirements of dessert alone
would call for 414 tons of assorted fresh fruits. For
making up into the daily supply of bread, biscuits,
cakes, pies, and the toothsome odds-and-ends of the
pastry cook’s art, there are taken on board at each
trip 90 barrels of flour, each weighing 195 ‘pounds, this
item alone adding a weight of 8% tons to the cooks’
stores. To this also we must add 350 pounds of yeast
and 600 pounds of oatmeal and hominy.

Under the head of liquids the most important item
is the 400 tons of drinking water, whose bulk is ade-
quately represented by the circular tank shown in our
engraving. This is supplemented by 12,000 quarts of
wine and liquors, 15,000 quarts of beer in kegs, besides
3,000 bottles of beer. Last, but not by any means
least, is the supply of 40 tons of ice.

Of course, it will be understood that, as in the case
of the coal, it is not to be supposed that all of this
supply will be consumed on the voyage. There must
be a margin, and a fairly liberal margin, of every
kind of provision. Moreover, the extent to which the
larder and cellar are emptied will vary according to
the conditions of the voyage. In tempestuous weather,
where the trip is a succession of heavy gales, and the
dining room tables are liable to be practically de-
serted for two or three days at a stretch, the con-
sumption will be modified considerably. Stormy voy-
ages of this character, after all, occur at infrequent in-
tervals, and as a rule the supplies are pretty well con-
sumed by the time the passage is over.

Fire from Waste Paper,

The deterioration in the quality of paper increases
the liability of fire wherever waste paper is accu-
mulated in any quantity. Most modern paper is made
from wood and other vegetable fibers which, chemi-
cally, are not very different from the component ma-
terial of a hayrick. If the waste paper is stacked in
large quantities, and especially if it happens to be a
little damp, heating takes place just as with a prema-
turely stacked hayrick, and spontaneous combustion
may at any time break out in flame, as it has often
been known to do in the farmyard, and of late years
the greatest care and vigilance has been necessary %o
guard against it.
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If this number of people were to march four’
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Engineering Notes.
Ten American locomotives have just been delivered
to the Paris-Lyons Railway.

Acetylene black produced from the carbon of
acetylene is of excellent quality, fineness and purity.
By reason of its very fine division acetylene black
seems particularly suited for the production of India
ink.

During the year 1900 the shortest passage of a sail-
ing ship from London to Calcutta was 82 days, and
the longest 199 days. The shortest passage from Lon-
don to San Francisco was 109 days, and the longest
203 days. The shortest trip from San Francisco to
London was 96 days, and the longest 181 days.

A new solder is being introduced by an English con-
cern. It consists of an alloy composed of pure metals
mixed in the most efficient proportion, and incorpor-
ated with it is the necessary amount of rosin. The
solder is made in the form of a tube with a narrow
bore, the central cavity being occupied by the flux.

We learn from The Engineer that railway un-
punctuality is by no means unknown in Russia. On
the Vistula line in 1900, out of 348,933 trains which
were run, 52,020, or 15 per cent, left the station be-
fore time; 74,909, or 21 per cent, arrived late. The
other lines have not much more to boast of. The only
fairly punctual line is the Warsaw-St. Petersburg one,
on which only 7 per cent of the trains were late.

Arrangements are in progress for the visit of a rep-
resentative commission of British artisans to this
country. It will be their business to make a tour of
observation among our varied industries. The com-
mission has been organized through the medium of a
London weekly called “Red Letter.” The men are
elected by popular vote. Their itinerary will include
a visit to the Pan-American Exposition.

When the British Chancellor of the Exchequer levied
the tariff of twenty-five cents upon each exported ton
of coal, it was maintained by the various colliery
owners that a heavy blow had been dealt to the Eng-
lish industry. As a matter of fact, however, since the
duty was imposed the exports of coal from Great
Britain have increased considerably, especially to Ger-
many and France. During the month of April 620,000
tons of coal were shipped to France, while the quan-
tity for the first four months of the present year ag-
gregates 1,882,880 tons, representing a value of $7,737,-
400. The shipments to other parts of the Continent
have been equally heavy.

A Baltic-White Sea Canal is proposed in order to
more rapidly develop the vast territory of Archangel.
It is contemplated to build the canal large enough to
admit vessels of ocean tonnage. The canal would also
be of great value to the Russian navy in time of war.
If it is carried out, the total length of the canal will
be 598 miles; 304 miles of the route will be formed by
lakes. The canal will follow the bed of the Neva as far
as St. Petersburg, crossing Lake Ladoga and following
the Svir, which unites Lakes Ladoga and Onega. Dif-
ferent watercourses will then be utilized, the channels
being enlarged and deepened until the White Sea is
reached at Soroskaya. It is estimated that the work
can be completed within a year, and that the cost
would be $10,300,000.

A scheme for supplying the manufacturing districts
of South Staffordshire with gas made by the patent
Mond process is being considered by the British gov-
ernment. The gas is not to be employed for illumi-
nating purposes, but is to be devoted to heating and
manufacturing requirements entirely. The Mond gas
is manufactured from an inferior quality of coal at a
very cheap rate. The President of the Society of
Chemical Industry of Great Britain, who is interested
in the scheme, stated before the Parliamentary Com-
mittee that whereas now 50,000,000 tons of coal are
annually consumed for manufacturing purposes in this
district, the necessary steam and motive power will
be obtained from Mond gas distilled from 10,000,000
tons of coal, thus effecting a considerable economy in
the consumption of coal. The gas is to be supplied at
the low price of four cents per 1,000 cubic feet.

Two derailments which have occurred recently on
the Siberian Railway are a further proof, if any were
needed, that the line has been too lightly constructed
to enable it to carry the heavy locomotives how run-
ning on it, to say nothing of the ever-increasing freight
traffic. The first derailment referred to was caused
by a “burst rail,” and, of course, until the entire line
has been relaid with heavier and sounder rails, there
will be always the risk of other “burst rails,” causing
loss of life and interruption of the traffic, says The
Engineer. The second accident, which is the fifth of
this nature on the new line, shows that the supervision
exercised over the traffic is far too weak. The control
of the line is in the hands of one man. Both the
people and the press of Siberia have come to the con-
clusion that to insure the proper working of the line
in the best interests of the country, the Siberiar Rail-
way ought to be divided inta three or four separate
and independent sections.
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Sorrespondence.

Photographing in the 50,000th Part of a Second.
To the Editor of the SCIENTIFIC AMERICAN:

In the article appertaining to the history of pho-
tography for the past fifty years, published in Sunday’s
Sun, May 19, 1901, by George G. Rockwood, mention
is made of the fact of his having taken photographs
in the twenty-four thousandth part of a second, by
means of the discharge from a Leyden battery.

As the writer conducted the electrical part of the
experiments referred to, and still retains the original
apparatus used for the purpose, as well as data re-
lating to the experiments made first at Mr. Rock-
wood’s laboratory, in Union Square, then in the base-
ment of Kurtz’s studio—opposite the Post Office at
that time—and later at the residence of W. E. Cramp-
ton, in Brooklyn, it may add to the history, in a more
detailed manner, of this particular line of photog-
raphy, if the following facts relative to the subject
are brought forward.

It was at the suggestion of the late Josiah P. Fitch,
a then well-known patent lawyer of New York, that
the question as to whether it was possible to have
plates made sensitive enough to receive impressions
during the minute period of a Leyden battery dis-
charge came up.

Mr. Rockwood was consulted, but, of course, could
not guarantee that his plates would respond during
the infinitesimal fraction of a second that the Leyden
spark gave light.

However, he prepared a number of special plates,
and one evening during the summer of 1881 an elec-
tro-static machine of French make, giving a spark,
under favorable conditions, of eight inches, a battery
of fifteen Leyden jars and the necessary mechanical
and telephonic apparatus were set up and ready for
use about 10 P. M.

A number of scientific men were present, one of
whom would be talking in the transmitter, upon the
contacts of which the camera was focused, while an-
other would listen at the receiver, in a different
apartment, and record the messages articulately re-
ceived.

Mr. Rockwood figured the duration of the electric
spark on the basis of Wheatstone’s calculation, that
a spark passing through a space of one inch and hav-
ing the electro-motive force behind of ten Leyden
jars would pass in the 24,000th part of a second.

As the electro-motive force of the spark used in
these experiments was the product of fifteen jars,
connected in series, and the space traversed was from
one-quarter to three-eighths of an inch, the duration
of the spark, according to the above calculations, was
in the vicinity of the 50,000th part of a second in-
stead of the 24,000th.

There was an anxious time spent while Mr. Rock-
wood was developing the first half dozen plates, as
in case of their showing nothing, it would be useless
to proceed further in that line of demonstration.

To the surprise, and gratification, of all, the pho-
tographs of the transmitter vibrating point came out
as clear and distinct as if the exposure had been for
a second instead of the 50,000th part of one, and many
other fine impressions were taken that evening.

The stationary transmitter contact consisted of a
half-inch length of carbon one sixty-fourth of an inch
in diameter, and the vibrating one, of a platinum
wire of the same dimensions, but tapering to a fine
needle point where it contacted with the carbon.

The Leyden spark was discharged at a distance of
one inch from the transmitter contacts, onvthe op-
posite side of which the camera was focused so as to
be in a direct line with them and the center of the
space over which the discharge took place.

Some of the photographs were taken. with the jars
connected in multiple and in multiple-series, but the
best results were obtained when all were connected
in series. Five of. the jars were fractured, through
the chains being too short to rest on the inner tin foil.

On examining the fractures with a microscope, they
presented a funnel-like formation and had the appear-
ance of being fused, a very surprising fact consider-
ing the enormous speed with which the sparks passed
~through the glass. One of the holes had the appear-
ance of having been made by a bullet.

While the experiments were being conducted the
laboratory was in absolute darkness, and the sensa-
tions experienced by those present when the discharge
took place were of a very peculiar nature, especially
when anyone, accidentally, got too close to the Leyden
jars. Often, when seemingly safe for handling, a
residual charge would assert itself to someone’s dis-
comfiture.

Among those present were Josiah P. Fitch, W. E.
Crampton and T. A. Richards, M.E.

Subsequently to the above experiments, several
nights in Mr. Kurtz's studio resulted in the produc-
tion of many plates of varying quality.

It was then decided that micro-photography would
be necessary for the proper elucidation of the object
aimed at, and Mr. Crampton immediately had a room
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equipped for the purpose in Brooklyn, and went thor-
oughly into the study of rapid photography.

A very powerful microscope was attached to the
camera used, and necessitated the use of very minute
contact points on the transmitter, as it had to be
brought to within the thickness of a piece of card-
board from the lens, to get the proper focus, and the
handling of the apparatus had to be conducted with
extreme delicacy and care, through one of the con-
tacts being made from a piece of carbon filament
taken from an incandescent lamp and the other from
a very fine platinum needle.

The minute contact points were magnified to about
one inch in diameter and showed re.ults far ahead
of the previous experiments, and seldom were the
points caught in actual contact.

By several months’ hard work, a beautiful collec-
tion of negatives was obtained, showing the contacts
at varying positions relative to each other, every
negative being taken while articulate speech was being
transmitted and received over the telephone.

Those experiments showed visually and conclusively
that mechanical contact could be and was broken to
a minute extent between the transmitter contacts,
while articulate speech was being transmitted, and
without impairment of its quality, but, of course, the
Bell telephone people argued that it was not by reason
of, but in spite of, the mechanical breaks that speech
was transmitted, and if the quality of speech was not
impaired it was for the reason that, although the
circuit might be broken mechanically, it was closed
electrically, through the current bridging the gap.

There is little doubt but that Mr. Rockwood is en-
titled to the credit of making the first photographs
by means of a spark from a Leyden battery, and that
Mr. Crampton was the first to make micro-photographs
by dlmilar means. The same electrical apparatus was
used in both cases.

After going the length he did, Mr. Crampton de-
cided to have mace the most powerful microscope that
could be focused on the transmitter contacts, and use
it for the purpose of examining with the eye the
actions that took place between them. The microscope
was of 4,000 diameters and the contacts had to be
flattened to allow of its being brought within range.
It was rigidly fastened to the same base as that of
the transmitter, but even then, owing to its great
magnifying power, the least touch would throw it out

" of focus, and it required a great deal of perseverance

and skill to use it at all.

A minute incandescent lamp was placed behind the
contacts, and when speech was being transmitted the
vibrations were too rapid for the eye to catch the
contacts together, a thin streak of light appearing
between them, all the time that speech was being
transmitted.

When the incandescent lamp was extinguished a
most beautiful halo of bluish, purple light, radiating
from the points, was seen. Magnified as it was, it
seemed to extend about half an inch around the con-
tacts, melting into the darkness in a very gradual
and misty manner, that would seem to confirm the
theory of scme experts that a luminiferous ether con-
ducted the current when the points were separated.
These effects could, of course, not be distinguished
with an ordinarily powerful microscope.

J. HAR! ROBERTSON.

Brooklyn, N. Y.

'The Nermnst Are Light,

Somewhat more than a year ago the Nernst incan-
descent lamp was brought forward with a filament
of refractory, earthy material instead of the usual
carbon, and heated in the open air instead of in a
vacuum. In the Elektrotechnische Zeitschrift of Feb-
ruary 14 an arc lamp with pencils of similar refrac-
tery material is described. This new electric arc is
similar to the Jablochkoff candle of long ago, in that
the arc length from point to point of the electrodes
for the case reported is about 0.04 inch and nearly
constant. The most important feature reported for
this new arc is its comparatively high efficiency.
Good incandescent lamps with carbon filaments show
an efficiency of 3 watts per mean spherical candle
power. Open-arc direct current lamps show an effi-
ciency of about 0.3 watt per candle power in the
direction of greatest intensity of light, but this rises
to about 0.6 watt per mean spherical candle power.
This great variation between mean and maximum
candle power is partly due to the shape of the carbon
points, which form so as to produce the greatest
illumination at an angle of about 45 degrees below
the horizontal. The new arc lamp above mentioned
is reported to have given a horizontal candle power
of 556 units with an expenditure of 154 watts at the
arc. This corresponds to a horizontal illumination
of 0.27 watt per candle, or about that of present direct
current arcs at 45 degrees below the horizontal. While
the ordinary arc is maintained between carbon points,
one of which is convex and the other concave, this
new arc takes place between points of refractory ma-
terial, both of which are convex. Moreover, the pen-
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cils of refractory material for this latter arc are only
25 times as great in diameter as is the arc length,
while the diameter of carbon .points is generally as
much as six times the lengths of their arcs. These
conditions make it appear that the arc with pencils
of refractory material may have a much wider field
of maximum illumination than does the direct current
arc with carbon points, and consequently that the
mean spherical candle power of the new arc may be
nearer that at the horizontal or maximum point than
is the case with carbons and direct current. With
alternating current the mean spherical candle power
of the arc between carbons of convex points is about
70 per cent of the maximum intensity. If this relation
holds good for the new lamp, its mean horizontal
candle power for the case reported should be 556 X
0.7 =2389.2 units, and the efficiency 154 -- 389 =0.4
watt per mean spherical candle power. Another im-
portant feature of the new lamp seems to be its adap-
tation to moderate rates of watt consumption and
candle powers, because of its simplicity. The con-
siderable amount of mechanism incident to the arc of
varying length in a lamp with carbon points, and the
lower efficiency of very small lamps of this kind, has
tended to confine their use to points where large candle
powers are desired. A. D. A.

—

Automobile News,

Motor carriages are possessed by King Edward VII.,
by Queen Alexandra, the Czar, the Emperor of Ger-
many, the King of Belgium, the King of Italy and the
Shah of Persia. Queen Alexandra uses an electric
motor car.

Automobile omnibuses are to be run between Hunt-
ington, Northport and Oyster Bay, L. I. They will
carry fourteen to eighteen passengers. The steering
is done by means of compressed air. Both power and
hand brakes are used. The motor is of sixteen horse
power.

According to The Automobile Magazine, when a
horse has been injured in the steeplechases at Auteuil,
France, and is unable to rise, a specially constructed
motor car is brought up and the wounded animal de-
posited in it and transported away to the care of the
veterinary surgeon.

A novel type of motor war machine is being built
by Vickers, Sons & Maxim, Limited. It is an armored
car intended for the protection and inspection of rail-
ways. It runs on the rails and is propelled by a
petrol motor, the armament consisting of a one-
pounder Maxim gun. Each machine is constructed to
be manned by one officer and two or three men.

The Fifth Avenue stages of New York city are all
to be operated by electricity. The development of
the electric omnibus has been long delayed by the
difficulty of finding a satisfactory storage battery.
The new vehicles which have been ordered will be
ready about August 1, and they will be capable of
holding thirty-four persons. The top of the old stages
were so low that they were uncomfortable for tall
persons. This defect has been remedied in the new
ones. They will be double-decked affairs and will be
equipped with rubber tires.

-
——- G-

Observations of the Giacobini Comet—Nice Obser-
vatory.

M. Perrotin has communicated to the Académie des
Sciences a series of observations made upon the comet
discovered by M. Giacobini at the Nice Observatory
on the 20th of last December. These observations,
which were made at Nice from the 24th of December
to the 11th of January, are shown in the table.

APPARENT POSITIONS OF THE COMET.

Mean Time
Date. of Nice. x D.P.
December 24.... 7h.38 m. 23 s, 22 h. 57 m. 19.60 8. 1120 42’ 12.3”
December 25.... 9 34 59 28 3 2250 112 49 305
December 26.... 7 49 38 23 9 28.06 112 55 596
January 6... ... 6 3 13 0 13 5.88 113 7 3»2
January 11 .....6 51 8 0 40 1040 112 40 532

These observations do not as yet advance very much
farther the present knowledge of the orbit, whose
parabolic elements were at first calculated by Messrs.
Kreutz and Moller, of the Kiel Observatory, and later
by Mr. Campbell, of Mt. Hamilton, but since the re-
cent atmospheric troubles the heavens have again
become clear, and the observations will be taken up
again with the hope of making new calculations. This
comet is likely to be of especial interest, owing to its
direct movement and the value of certain of its ele-
ments, which make it resemble a singular type of
comets whose number is continually increasing. M.
Perrotin thinks that we shall soon be edified upon
this point if the new body, whose brilliancy is de-
creasing, may be followed long enough to permit the
determination of elements having for base an arc of
some extent. The tail of the comet extends at an
angle of position near 45 degrees, and measures from
2 to 3 minutes of arc in length; the nebulosity of
the head, which is regularly rounded, surrounds a
well-characterized nucleus of about the 11th magni-
tude.
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THE GANZ ELECTRIC LINE OF VALTELLINA.
In a very short time the electric line of Val-
tellina built by Messrs. Ganz & Co., of Budapest, will

be opened to
the public. The
line has at-
tracted no lit-
tle attention
among Euro-

pean electrical
engineers, for
the reason
that it repre-
sents the very
highest devel-
opment of the
Ganz three-
phase high-
tension system
of electric
traction.

The Valtel-
lina line is
some 60 Kkilo-
meters, or 38
miles in ex-
tent. Starting
from Milan, it
runs to Lecco,
at the south-

east corner of Lake Como, extends along the eastern
shore to Colico, at the north end, and then branches
off to Chiavenna on the north and to Sondrio on the

east. The high-tension lines de-
liver the primary current of 20,000
volts to nine stationary trans-
formers, which feed the current to
the trolley wires and earth rail as
three-phase current at 3,000 volts.
The efficiency of transmission from
the dynamo to the transformers
averages 95 at full, 94 at the half,
and 94 per cent at quarter load.
Current is generated at a central
station situated at Morbegno, be-
tween the Colico-Sondrio branch.
Hydraulic power is used to de-
velop electrical energy. 'rhree tur-
bines, each of 2,000 horse power,
are directly coupled with three-
phase generators, which supply
the primary current of 20,000 volts.

For the line at Lake Como the
motor cars are 18.1 meters in the
carriage body and 19 meters (6214
feet) over the buffers. The cars
rest on two bogie-trucks, each
truck having a wheel-base of 214
meters. Without passengers a car
weighs 50 tons, including the mo-
tors. The wheels are 1.17 meters
in diameter, while those of the
electric freight locomotives sup-
plied to the same line have a
diameter of 1.4 meters. The loco-
motive motor weighs 3.8 tons; its
rotor about 1% tons.
size wheel weigh 3l tons approximately.

running at full speed with the low tension
motor cut out, yields about the same horse
power. Thus, 300 horse power are devel-
oped in one truck carrying two pairs of
motors, or 600 horse power (450 kilowatts)
on one train with front and rear driving
cars.

The current generated at the central sta-
tion has a frequency of 15 per second.
When running synchronously the high ten-
sion motors make 300 revolutions per min-
ute. In the rotor of the same motor the
periodicity of the induced currents varies
according to the slip. During the start,
when the high tension is switched into cas-

THE GANZ EXPERIMENTAL ROAD ON ALTOFEN ISLAND,
NEAR BUDAPEST.

The car-motors with a smaller
Each cas-
cade pair of these motors develops a full-load horse
power of 150, while the high tension motor itself, when
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cade connection with the low tension motor, after
the speed has risen to “hali speed,” or 150 revolutions
per minute—above which speed the cascade connec-

tion ceases—the periodicity of the currents in the
rotor of the high tension and in the stator of the low
tension is about 7% per second. The speed of the

INTERIOR OF CAR ON GANZ VALTELLINA ROAD.

locomotive motors is 125 revolutions per minute. The
Valtellina locomotive motors are not geared in cas-
cade; they are all high tension.

The line will be used for the transportation of both

AT
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ELECTRIC FREIGHT LOCOMOTIVE FOR THE VALTELLINA ROAD,

passengers and freight.

DUMMY CAR OF THE GANZ EXPERIMENTAL ROAD,

JunE 29, 1901.

Passengers will be carried

by the cars at a speed of 60 kilometers (371 miles)
per hour.

The electric locomotives will be used
for hauling
freight trains.
Each train
will have a
net weight of
250 to 300 tons.
The speed to
be attained
will be about
30 kilometers
(18% miles)
per hour.

The commer-
cial merits of
the system are
many. The in-
itial outlay is
not inordinate.
The annual
cost of main-
tenance is said
to be compar-
atively small.
For railways
of considerable
length and
heavy traffic,

DEBM Mgy, oo

less maximum power is required in the central sta-
tion with the Ganz high tension distribution than with
the necessarily low tension of continuous current dis-

tribution, the ratio of maximum to
average load at the central station
being less.

The electrical merits of the sys-
tem are no less noteworthy, espe-
cially when the length of transmis-
sion from one central station is con-
sidered. By reason of the high
voltage no large currents are used.
The loss involved in converting to
continuous current by rotary cou-
verters is eliminated. The use of
pure induction motors without com-
mutators, and the coupling of these
in cascade pairs, results in a high
motor efficiency.

Our Mineral Resources.

A chart published by the Geo-
logical Survey gives a summary of
the mineral products of the United
States for the past ten years, says
Bradstreet’s. The aggregate values
have increased by more than one-
half in that period, and the figures
for 1899 are greater than in any
previous year, footing up the enor-
mous total of $976,000,000. The
value of the metallic products of
the year is given at $527,218,084
and of the non-metallic at $447,-
790,862. The latter class includes,
of course, the coals—$168,000,000 in

bituminous and $88,000,000 in Pennsylvania anthra-
cite—$64,600,000 in petroleum, $20,000,000 worth of
natural gas and large value in stone, brick clay and
cement, with various other minerals.

Of the metals,
our pig iron is worth almost as much as
all others together, the value of the product
in 1899 being given at $245,000,000. Cop-
per comes next with $104,000,000, and the
$71,000,000 in gold is third. The market
value of the silver produced in 1899 was
about $33,000,000 and the lead and zinc
together were worth about as much. Quick-
silver, aluminium, antimony, nickel and
platinum are the other metals that figure
in the table.

<O
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Applied on a burn, where the skin is not
yet open, turpentine quickly alleviates the
pain.

GANZ ELECTRIC CAR FOR THE VALTELLINA ROAD.
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TRUCK OF A VALTELLINA CAB.
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METHOD OF UTILIZING OLD STREET CARS.

It was reserved for some original genius in San Fran-
cisco to discover a method for the utilization of
ancient and out-of-date street cars. There was once a
limited demand for these articles from young and
ambitious communities that wanted to inaugurate a
street railway system of their own and were willing

to buy rolling stock, even second-hand, provided the

cost was low enough, but the change in the metropoli-
tan systems, first from horse or mule power to cable
roads, and afterward to the employment of electricity
as the motive power, together with a general demand
from the public for improved cars, left so large a num-
ber of the old-fashioned kind on hand that the com-
panies were at a loss what use to make of them. To
break them up into firewood seemed to be the only
disposition possible. The supply was infinitely greater
than the demand.

An Italian immigrant in San Francisco solved the
problem. He had purchased a lot of land, but had no
money left with which to build a dwelling. Observing
several of the old cars in store he bought one for $10
and had it transported to his land, where, at small cost,

'

A “(Cartown” Home.

A ¢ Cartown” SKyscraper.
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angles, and plank walks are laid so as to give pedes-
trians access to their homes without wading through
the deep sands. Few of these cars have been adorned
with a coat of paint. The exteriors are generally in-
tact, and the conspicuous signs denoting the route
over which the cars once perambulated are not oblit-
erated.

Some methods are used in the adornment of these
curioug resorts. Many of them are covered with vines,
most have galleries extending around the front and
sides. The roofs of some are arranged as lookouts,
and awnings drop over the windows. There is consid-
erable space for storage below the cars, while other
cars acquire additional room by little extensions. In
some instances one car is raised above another, and
sometimes the cars are laid upon other buildings, thus
giving an extra story. The platforms of the cars are
often transformed into balconies and bay windows
with the aid of the carpenter and glass fitter, and
afford points of observation protected from the cold
winds, besides giving extended views of sea and land.

The arrangement of the interiors of these dwellings
is highly ingenious, the necessities of the case requir-
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Electric Motors for Street Cars.

Three methods of supply for motors driving electric
street cars are now in vogue, two being practised in
the United States, while the third is found in Europe.
The most common arrangement includes direct cur-
rent generators at the main station, operating at 500
to 600 volts, distribution lines leading from these
generators to the trolley lines, and direct current car
motors. Another plan, of which an example is found

" in New York city, provides only alternating genera-

tors of comparatively high voltages, as 6,500 or more,
at the main station, lines that connect these gen-
erators with transformers at sub-stations, rotary con-
verters fed from these transformers and developing
direct current at 500 to 600 volts, and lines that dis-
tribute this last current to the trolley and direct car
motors. The third system, examples of which can be
found by crossing the Atlantic, avoids the use of sub-
stations and their rotary converters, and connects
high tension alternating generators at the main sta-
tion to transformers on the moving cars, by means
of the necessary lines and trolleys. On the electric
cars the transformers reduce the high line pressures

¢ Cartown,” San Francisco.

Interior of a Car Home.

CURIOUS VILLAGE IN CALIFORNIA, BUILT OF OBSOLETE STREET CARS.

he built a small addition to it and provided a very com-
fortable home for the family. This example was fol-
lowed by others, and in various parts of San Fran-
cisco there may be found discarded street cars doing
duty as dwellings, barns, wood and outhouses that are
not only substantial, but at the same time economical
and highly picturesque.

There is a little settlement just outside the city
where the large majority of the structures were once
street cars. It is located at the ocean beach on
the shore end of Golden Gate park.. What com-
munity of interest prompted the beginning of this
unique settlement is not known. The fact that
the lands are of small value and not likely to be ac-
quired for public uses in many years probably had its
infiuence, though the situation, close to the resounding
ocean and bordering upon a largely frequented boule-
vard, had attractions for many. There are perhaps
fifty of these car dwellings in the little settlement,
many of them fitted out with considerable elegance
and numerous conveniences. They are arranged upon
a general plan affording their occupants the widest
views, all fronting the sea. Streets intersect, at right

ing the utmost economy of space, the average sleeping
car suggesting a model. Half a dozen persons have
been at night accommodated with lodgings in one of
them. Ventilation is always assured.

While there are many families permanent residents
of “Cartown,” the larger number occupy the “vehicles”
as others do the house-boat, giving opportunities for
original methods of entertainment and diversion for
themselves and friends. Confined and restricted as
these dwellings are, there is compensation in the fresh
ocean breeezes which here blow right from the sea,
besides thé enjoyment of a health-giving environment.
History and romance have been ransacked in providing
names for these car “villas” suitable to the facetious
idiosyncrasies of their various owners. In “Cartown”
the “Villa Miramar” and “Chateau Navarre” adjoin the
modest restaurant and more conspicuous bar.

There are many kinds of trades pursued in this odd
settlement, restaurants and bars being most numerous.
“Cartown” is an interesting spot for the visitor, not
only on account of its individual attractions, but as a
demonstration of the problem of what can be done
with street cars that have outlived their usefulness.
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to those suitable for alternating three-phase motors,
which are used to supply the required power. This
last system has the obvious advantage that it avoids
the expense of sub-stations, rotary converters, and
500-volt distribution lines incident to the second sys-
tem named. To offset this advantage, the three-phase
motor is not yet as desirable in efficiency and regu-
lation as its direct current competitor. The  alter-
nating, long distance and the direct current short dis-
tance systems may both remain, but it seems doubtful
whether the mixed system with rotary converters
finds permanent place.

Naphtha launches under ordinary circumstances are
perfectly safe, but with any form of liquid fuel a
certain amount of care must be exercised. An explo-
sion recently occurred at Great Neck, L. I, which
was caused by lighting a match near the naphtha tank.
Immediately there was a tremendous explosion. The
burning naphtha was scattered in every direction, set-
ting fire to the launch and to the clothing of the owner
and his wife, who immediately jumped into the water.
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Hardness of Metals,

F. Auerbach’s definition of hardness is given for
the case of plastic bodies, including metals, by the
limiting pressure per unit surface, attainable between
a lens and a plate of the same substance, says Science
Abstracts. In the case of metals the deformation
cannot be observed with the same facility as in the
case of transparent bodies, but the surface of contact
may be measured by covering the lens with a thin
layer of lampblack. This is only necessary at small
pressures, since at great pressures the deformed area
retains its shape. A complication is introduced by
the fact that the hardness is considerably influenced
by small impurities, as well as by the elastic and
thermal history of the metal. The author gives the
following table of the hardness of various fairly well-
defined metals, as compared with minerals:

=5 6000000 680000 6006600060 OOD . ECACALEA00G 361 Quartz.
Copper (hard)...

143 .
127 % Apatite,

Bronze .........

Brass ....... ... ... 107 Fluorspar.
Gold ..., .eiiniunn . 00 GOGOACOB0G0R300 97
COPPer..uv.iveee 0 vieiencnnnenin .9 $ Calcspar.
Silver... .iiiieierenriente ciiiiiiiernnnnienn 91

Aluminium 52 Boracic Acid.
Lead ........... 10 Gypsum,

The aluminium was alloyed with 6 per cent copper.
The bronze was an alloy of 15 parts copper. 2 parts
zinc, and 1.5 tin. The brass contained 2 parts copper
to 1 of zinc.

>

Shipping at Nagasakl.

Consul Harris, of Nagasaki, February 9, 1901, re-
ports the launching, on the 26th ultimo, of the steam-
ship “Kaga Maru” from the Mitsu Bishi Dock Yard
and Engine Works, of that city. This vessel was
constructed under the shipbuilding encouragement act
of the Japanese Government and Lloyd’s rules, class
100, Al, and was built to the order of the Nippon
Yusen Kaisha (Japan Mail Steamship Company) for
its American line. The materials used in its con-
struction were purchased in England, and the keel
was laid on the 20th of March, 1900. The ship is to be
completed and delivered in March, 1902. A description
follows: Type, 3 decks; material, steel; length over
all, 459 feet; beam, 49 feet 2 inches; depth, 33 feet
6 inches; gross tonnage, 6,240 tons; displacement,
11,800 tons; draft, 25 feet; dead-weight capacity,
6,820 tons; engines, twin-screw, triple-expansion;
boilers, cylindrical, four in number; indicated horse
power (estimated), 4,500; speed, 15 knots.

THREE RECENTLY PATENTED NOVELTIES.

Three interesting inventions which have been pat-
ented in the United States within the last few months
are an adjustable gun-stock, a combined rocking-chair
and cradle, and a single-wheel vehicle.

! o 1. FRIATOK]

AN ADJUSTABLE GUN-STOCK.

The gun-stock is the invention of Mr. Joseph N.
Zoeller, a resiaent of St. Matthews, Ky. Within the
stock an adjusting-head is pivoted and attached to
the grip. The head is provided with peripheral teeth,
between .the spaces of which a bolt, held in the stock,
may enter. A manipulating device is provided for
the bolt, which device is passed to the outside of the
stock for convenient operation. To change the inclina-
tion of the stock. the bolt is carried out of engage-
ment with the adjusting-head. After the grip has
been moved the bolt is allowed to enter the most
convenient space between the teeth to hold the stock
and grip as adjusted.

Samuel S. Arnold, of Toronto, Canada, is the in-
venior of the combined rocking-chair and cradle.
The upper and lower bars connecting the rockers of
the chair are grooved to receive the corresponding
bars of a cradle provided with a rocker at one end.
Pins limit the movement of the cradle. When not in
use the cradle can be pushed under the chair.

Perhaps the most curious invention is Mitchell R.
Heatherly’s single-wheel vehicle. Our illustration
shows the construction so plainly that an ex-
tended description is hardly necessary. Broadly,
the contrivance consists of a curved tongue pivoted to
the harness, and a single wheel carried by the lower
end of the tongue. Above the axle of the wheel are
stirrups for the rider or driver, if we prefer to call
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him so. Suitable handles are provided on the tongue,
which are to be grasped for security. The tongue,
it should be observed, is so connected with the harness
that it will adapt itself to the motion of the horse.
Mr. Heatherly lives in Mundell, Kans. His vehicle
is designed to take the place of the bicycle and to be
used on race courses.
—tOG—

The Development of Wireless Telegraphy in Eng-
land--Its Proposed Adoption in i1he Post Office.

Some months ago, when the utility and widespread
advantages of Marconi’s invention were conclusively
established, a Departmental Commission of the Eng-
lish Post Office was formed to consider the merits of

the system and the advisability of its adoption through-
out the British postal service.

The report of this

COMBINED ROCKING-CHAIR AND CRADLE.

commission is now complete, and it is stated to relate
favorably upon the scheme in its general principle.

The result of this commission consequently por-
tends a great revolution of the English telegrdphic
service. For several months past the telegraph au-
thorities have been endeavoring to satisfactorily cope
with the exigencies of the rapidly increasing telegraph
traffic, but the country is so comparatively small, and
the congestion of the traffic so acute, that practically
no headway has been made toward the solution of the
difficulty. If Marconi’s system were employed the
possibility of blocks on the lines would be entirely
obviated, since each telegraph office would have its
own synchronized receiver, and only the transmitter
corresponding with that receiver would be able to
establish communication therewith. Then, again, in
stormy weather widespread damage is caused to the
wires, frequently destroying communication, while in
connection with Marconi’s system it has been proved
to work better in boisterous weather. These salient
characteristics have impressed the commission, and
have no doubt appreciably influenced their favorable
decision.

Yet the scheme will have to be well prepared, since
its innovation is attended with numerous difficulties,
some of which can only be obviated by Parliamentary
measures. For instance, the British Post Office has
a monopoly in any system of telegraphy, and it is
only natural to expect that they will endavor to en-
force these rights in the present case. In this event
Marconi will be prevented from establishing inde-
pendent installations without the official license. It is
generally believed that at the present time the Post
Office does actually claim the monopoly of wireless
telegraphy in the British Isles, and that Marconi has
not yet received the necessary license to install his
system. This belief is somewhat supported by the
fact that the English government will not permit wire-
less telegraph communications to be transmitted from
a point less than three miles from the shore. This
fact was established at the inauguration of the sys-
tem upon the mail packet service between Dover and
Ostend, when the authorities would not permit the
establishment of a land station at Dover. The Post
Office is awarded this monopoly by act of Parliament,
and it is practically certain that if necessary they
will enforce that prerogative. But such a contingency
is hardly likely to arise. Marconi has placed himself
at the disposal of the commission and has extended
them every assistance in his power, in order that the
advantages of the system might be thoroughly under-
stood. That the systecn will be nationalized therve is
not the slightest doubt, as in the cases of the tele-
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phone and the District Messenger Agency of London.

For once England is desirous of leading the way.
Negotiations have already been opened with one or
twe of the European powers, concerning the idea of
establishing the system partially, if not entirely, upon
the Continent. By this means the cables will be dis-
pensed with, and the international messages trans-
mitted through the air. Of course there is the ques-
tion of expense, because such a radical revolution
could not be effected except with a great outlay. Yet
the system is cheap to install, for the cost is limited
to the purchase of transmitters and receivers. Wires,
poles, and cables are entirely dispensed with. It will
even be unnecessary to erect the lofty pole in con-
nection with the apparatus, since Marconi has invented
a cylindrical appliance which performs the same
functions with equal satisfaction, as described in a
recent issue of the SCIENTIFIC AMERICAN.

Another instance of England’s desire to encourage
the utilization of the system is proved by the decision
of the Admiralty to equip all the vessels in the fleet
with the apparatus. Several ships are already sup-
plied, but those which are yet deficient in this respect
are being fitted with all possible speed. In a few
weeks’ time the report of the commission will prob-
ably be published, together with the suggestions for
acquiring the system from Marconi without interfer-
ing with the legality of his patents. Certainly the
action of the British authorities will be followed with
keen interest by the other .nations, and should Great
Britain decide upon its immediate introduction other
nations will be compelled to do likewise.

>0 o

Demand for Blood-o}anges in Germany,

Consul Hughes writes from Coburg, April 26, 1901,
as follows: There is a great demand in Germany for
the so-called “Italian blood-orange.” The popular idea
here is that this fruit is colored, not by nature, but by
injections of some artificial vegetable dye. To dis-
cover the truth or fallacy of this belief, several well-
known German .chemists have been experimenting,
first, to find out from the blood-orange itself if its
color is due to artificial means, and, secondly, to change
the common Italian orange into a blood-orange by in-
The
experiments, however, have not been attended with suc-
cess. It was found that no single injection of any
solution would color more than one part of the orange,
and that if several injections were made, the fruit
was likely to decompose very quickly. The theory
was then advanced that the coloring was produced by
watering the roots of the trees with a blood-red veget-

A CURIOUS VEHICLE.

able solution. It is needless to say this experiment
was as barren of results as the first.
‘fhe Current Supplement.

The current SuppLEMENT No. 1330 has many articles
of general interest. The Racing Yacht “Independence”
is accompanied by two illustrations, showing the
bow and the remarkable rudder. ‘“Protection of
Ferric Structures,” by M. P. Wood, is a continuation
of a most important paper. “Resistance to Death
Among Insects” is a most curious natural history
article. ‘“Recently Discovered Greek Masterpieces”
is accompanied by a number of engravings made from
photographs showing the remarkable nature of the
find. “Packing Goods for Foreign Markets,” which
was commenced in SuppLEMENT No. 1329, is concluded
in this issue and shows how goods of all kinds should
be packed for export.
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RECENTLY PATENTED INVENTIONS.
Electrical Apparatus,

SWITCH FOR ELECTRIC LAMPS.—CHARLES
WAGNER, Manhattan, New York city. The
switch is arranged to permit one conveniently
to turn the current on or off. The appearance
of the lamp is improved, especially when the de-
vice is applied to the candle-type of lamp. The
unsightly key heretofore used in electrical
switches is dispensed with, and a sleeve em-
ployed for opening and closing the switch.

ELECTRIC-CLOCK SIGNAL. — HArRrY B.
VatreHay, Little Rock, Ark. The signal-clock is
of that form in which the clock-hands are
made to touch contact-points on the face of
the dial, and, by closing an electric circuit at
any particular point or hour or number of
points, to ring at that hour any particular bell
or number of bells. The present invention
consists in the peculiar arrangement of such
devices whereby any number of guests in a
hotel can be automatically called at any par-
ticular hour, and whereby all the guests of
the hotel are alarmed in case of fire. An
alarm-signal can be sounded in any one of the
rooms, and an electric lamp lighted by one au-
tomatic mechanism.

Mecchanical Devices,

PUNCHING-MACHINE.—GEORGE M. ROGERS,
Manhattan, New York city. The machine is
designed to indicate upon a dial the force of a
blow struck upon a pad. The blow has no
direct influence on the indicator-hand, but
merely deflects an intermediate lever to a
greater or less degree, according to the force
of the blow, to which position it is held by a
locking device. The lever acts as a stop-
device to determine the drop of a rod which
operates the indicator-hand.

SAFETY - CATCHH FOR ELEVATORS.—
IHHENRY JEWELL, Butte Mont. The safety-
catch is to be applied to the lower deck of a
car and to be operated from the king-bolt to
which the hoisting-cable is applied. While
the hoisting-cable is in good condition and sup-
ports the car, the catches are inactive. DBut
as soon as the cable breaks, the catches are
automatically forced beyond opposite sides of
the car into engagement with the wall of the
shaft, or with racks or their like. .

LOCK.—IrA W. Asporr, Nevada City, Cal.
The novel feature of this padlock is a slide
unlocked and moved by a key and adapted
to engage a spring-pressed Kknee-joint bolt.
This bolt is pivoted and designed to engage
with its free end the shackle of the bolt. The
lock cannot be picked unless the person has the
proper key. The lock is simple and durable
and can be cheaply manufactured.

HYDRAULIC AIR-COMPRISSOR.—LEE E.
MitcHELL, Boston, Mass. M. Mitchell has
improved the air-compressor which he in-

vented in 1900. In the power-cylinder a pis-
ton reciprocates. Valve-chests open into the
cylinder at the ends and have waste-outlets.
A supply connection is provided between the
valve-chests. A reciprocating-valve is arranged
alternately to open and close the connection
to the valve-chests and alternately to close and
open the discharge for the waste-outlets from
the valve-chests. The piston-valve is actuated
bv a shaft mounted to rock and provided with
a lug. On the shaft a crank-arm is mounted
loosely and connected with the valve-stem of
the piston-valve, the crank-arm having spaced
shoulders adapted to be engaged alternately
by the lug on the shaft. The shaft is rocked
from the piston-rod of the power-cylinder.

Rallway Appliances.

PNEUMATIC TI’ACKAGE - ITANDLER. —
GEORGE H. WaLL, Cadillac, Mich. This pack-
age-handler consists of an air-cylinder located
at each side of the car-doorway, the pistons
being attached to a section of the car-floor.
The arrangement provides a platform about
five feet long and having a width equal to that
of the car-door. A governor maintains the
level of the platform during operation. Air
is drawn from the train-line into a special
reservoir for the operation of the device. A
forty-day test was given to the first machine
to show that air from the train-line could be
used for the purpose of loading and unloading
baggage. The inventor is an old and experi-
enced railroad man.

CAR-COUPLER.—MARK A.
Ga. The coupling belongs to that class in
which the drawhead is provided with a
pivoted member or knuckle adapted to be
locked after engagement with a similar knuckle
on another car. In the present invention pro-
vision is made to allow a yielding lateral
movement of the locking-pin.

3kRowN, Douglas,

Miscellaneous Inventions,

DRAPERY-HANGER. — JosePrH  LANGLOIS,
Leominster, Mass. The invention is a drapery-
hanger designed to be erected in houses to
form an enclosure for coffins. The essential
feature is a brace or truss for the side-bars
of the drapery-hanger, the brace having a
crotch or fork between its ends and a hook
at each end. The crotch engages the side-bar
and its ends with the hooks, which are adapted
to pass around the bar.

WICK - TRIMMER. — RORERT M. JOHNSON,
Lancaster, Penn. This simp'e device serves to
elamp & wick to be trimmed. By its means,
the wlck is compressed at its exposed or
igniting surface; moreover, a straight hori-

zontal line is established at the charred por-
tion and a substantial surface is obtained at
each side. Upon these surfaces the shears
or scissors may bear, and over the surfaces
the wiping material may be drawn.

RETURN-FLOW SYRINGE. — DExwooDp N.
L. NEWBURY, Manhattan, New York city. The
syringe consists of a tube having apertures
in its sides, and a shield within which the tube
is contained. This shield comprises a body
section having a series of curved bars, and
a front section in the form of a loop with
which the outer ends of the bars are joined.
The inner ends of the bars are connected with
a perforated cap-plate. The outer end of the
tube extends out through the loop-section:
and the inner end of the tube screws into a
collar connected with the apertured cap-plate.
A receptacle is carried by the lower porsion
of the loop-section.

HAT-BOX.—BENJAMIN F. PoRrRTER, Manhat-
tan, New York city. The hat-box is so con-
structed that the hat can be raised at the
bottom of the box, lifted to the top, and held
in its raised position without injury. Thus
the hat can be brought into position for in-
spection or for careful removal.

PIANOFORTE.—IIERBERT 8., PErRCY A., and
OwEN E. READING, 18 Albion Road, Tun-
bridge Wells, England. The invention relates
to improvements in pianofortes in which a
sound-board formed of a rolled or cast-plate
or sheet of aluminium or aluminium alloy is
employed, in order that the instrument may
withstand the effects of a hot, damp climate
so prejudicial to the ordinary wooden sound-
board. Moreover, the resonance is increased ;
a longer sustaining power is obtained : and the
quality of the tone is improved.

JEWEL-IOLDER AND FASTENING DE-
VICE FOR CORD COLLARS.—SHERWOOD B.
ROBERTSON, Brooklyn, New York city. The

device is intended to be used with cord collars
worn by Masonic fraternities. The invention
provides a neat and efficient means of holding
the ends of a collar, at the same time allow-
ing the ready attachment of ornaments or
jewels and presenting an outer surface suitable
for the production of emblems or other orna-
ments.

SAW-GAGE.-—DaNIEL (. STEELE, Village
Mills, Texas. Mr. Steele has devised an im-
proved saw-gage more especially designed for
use on saws having cleaner-teeth and arranged
to permit accurate filing of the cleaner-teeth
without leaving an undesirable burr and with-
out danger of filing the teeth too short for
proper working in a cut.

WELL-DRILLING  APPARATUS.—MiLTON
Larra. Burwell, Neb. The apparatus is light
and readily pertable. It can be operated by
hand. thus avoiding the necessity of horse-
power. The pump-valve is not subjected to
the action of the mud, dirt and gravel drawn
up through the well-tube. The receiving cham-
ber is closed by a construction which can be
readily removed for the purpose of cleaning
it out. The current through the drill is fast
and strong enough to draw up gravel. All
work is performed on the ground surface.
The strain or suction is always inward, so
that in case of breakage or a leak at any
point the mud, water, and the like will not be
thrown outward upon the operator.

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

NEW BOOKS, ETC.

New Laxps. Their Resources and Pros-
pective Advantages. By Hugh Rob-
ert Mill. London: Charles Griffin
& Company, Limited. Philadelphia:
J. B. Lippincott Company. 1900.
With ten maps. Pp. 280.

The present volume deals with a subject
which is of great interest, in view of the
present tendency for persons to leave the old
countries and emigrate to new lands. The
book presents, in a simple and practical man-
ner, the conditions of life in those parts of
the world where there is still an opening for
the energies of the Inglish-speaking people
desiring to make their home: or invest their
capital in a new country. Little more than
the countries of the temperate zone are con-
sidered. The author has done his work thor-
oughly, and it is a book which cannot but
prove of value to the audience to which it is
addressed.

WATER PowgER. An Outline of the De-
velopment and Application of the
Energy of Flowing Water. By
Joseph P. Frizell. First edition,
first thousand. New York: John
Wiley & Sons. London: Chapman
& Hall, Limited. 1901. Pp. 563.
Price, $5.

Water power is becoming more and more
prominent every day. Recent remarkable de-
velopments in electricity and other modes of
transmitting mechanical energy have recalled
water power to something like its former po-
sition in the industrial economy of the world.
The changed conditions have given a new in-
terest to this source of power, and directed the
attention of investors to sources which for-
merly appeared entirely outside the range of
practical consideration. They have also led
to some noteworthy improvements in the utili-
zation, development and transmission of
power. The author has done a real service

to civil and hydraulic engineering by writing
an admirable book outlining the latest prac-
tice. The book has many illustrations, and is
well printed and bound.

THE PRINCIPLES, CONSTRUCTION, AND AP-
PLICATION OF PUMPING MACHINERY.
By Henry Davey. London: Charles
Griffin & Company, Limited. Phil-
adelphia: J. B. Lippincott Company.
1900. With frontispiece, five plates
and over 250 illustrations. Pp. 295.
Price, $6.

The purpose of this book is to present the
information in such a form as will make it
most useful to the practical engineer engaged
in the application of pumping machinery in
mines or elsewhere, or in circumstances under
which large quantities of water have to be
dealt with. A large number of illustrations
are given, showing the typical installations,
and there are several full page and folding
plates. The practice appears to be largely
English practice, but it is certainly of. very
late types. It is a book which will be indis-
pensable to the hydraulic engineer.

SUR LES NERFS CEPHALIQUES, LES CORPORA
ALLATA ET LE TENTORIUM DE LA FOUR-
ML Par Charles Janet.

Essal SUR LA CONSTITUTION MORPHOLO-
GIQUE DE LA TETE DE L'INSECTE. Par
Charles Janet. Paris: Georges Carré
et G. Naud. 1899. Pp. 74.

L’ESTHETIQUE DANS LES SCIENCES DE LA
NATURE. Par Charles Janet. Extrait
du Bulletin de la Société Zoologique
de France Reconnue d'Utilité Pub-
lique, Année 1900. Paris: Au Siége
de la Société Zoologique de France.
1900. Pp. 8.

ENGINEERING CHEMISTRY. A Manual of
Quantitative Chemical Analysis for
the Use of Students, Chemists, and
Engineers. Second Edition. By
Thomas B. Stillman, M.Sc., Ph.D.
Easton, Pa.: The Chemical Publish-
ing Company. 14Y00. Pp. 503. With
132 illustrations.

This book was written especially as a manual
of quantitative chemical analysis for the use of
students, chemists, and engineers. It treats
especially of the determination of impurities
in the various metals, water for all uses, and
various other commercial substances such as
paper, lubricating and illuminating oils, paint,
cement, and the like. There are also chapters
on liquid fuel, petroleum, and asphalt. A classifi-
cation of the different grades of steel and their
uses forms one of the most valuable chapters
of the book. There is also an interesting
chapter en pyrometry. The book concludes
with chapters on the electrical units and energy
equivalents, which are especially useful for
ready reference. Numerous tables of pressures.
temperatures, percentages, etc., are also ap-
pended.

New IpEAs. Quarterly Publication of the
Romanes Society. Published by
Witherby & Company, Office of
Knowledge, 326 High Holborn, Lon-
don. -

We have received the January and March
numbers of this pamphlet, which contain
Iissays Toward a Mechanical Theory of Vital
Processes. The Romanes Society was founded
at Christchurch, Oxford, in 1897, for the pur-
pose of stimulating and promulgating original
thought and research in science: and in New
Ideas are printed original articles of merit
on scientific subjects.

THE CHEMICAL ANALYSIS OF IRON. By
Andrew A. Blair. Philadelphia and
London: J. B. Lippincott Company.
1901. 320 pp., 105 figures. Price $4.

This work is intended as a guide for

the student of iron chemistry. In it
are described many special apparatus for
the performance of analytical work which
otherwise only the possessor of a complete
chemical library would have at his command.
The book has just entered its fourth edition,
and has been entirely rewritten and brought
up to date. RBesides apparatus for analyzing
iron and steel, the author treats of the analysis
of slag, clay, sand, coal, coke, and furnace and
producer gases also. The book will be found
of great value to chemists engaged in this
special line of work.

‘WATERWORKS DISTRIBUTION. By J. A. Mc-
Pherson, A.M.,, C.E. New York: The
D. Van Nostrand Company. 1901.
154 pp., 19 full-page diagrams and
103 other illustrations. Price $2.50.

This book is intended as a short, practical
guide to the laying out of systems of distri-
buting mains for the supply of water to towns
and cities. It is by a practical engineer who
has had twenty-four years’ experience: and
contains much valuable data, together with
numerous illustrations of the various valves
and other apparatus employed in an up-to-
date supply system. A large chart of an ex-
ample district, showing distribution, is added
to the other diagrams.

We acknowledge the receipt from the
Director of the Sydney Observatory of New
South Wales, Australia, of a report on the
Results of Meteorological Operations in New
South Wales during 1898, which is used in
the Department of TIublic Instruction on
Meteorology of New South Wales. It is very
complete in its arrangement of items of special
Interest.
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Business and Personal {Uants.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 904.—For manufacturers of spring
motor fans.

TURBINES.—Leffel & Co. Springfield, Ohio, U. S. A.

Inquiry No. 905.—For parties to manufacture a
money bag of canvas and brass.

* U. 8.” Metal Polish. Indianapolis. Samples free.

Inquiry No. 906.—For the manufacturers of the
James Sash Lock.

WATER WHEELS. Alcott & Co., Mt. Holly, N. J.

Inquiry No. 907 .—For manufacturers of water
wheels or any form of hydraulic power.

Yankee Notions. Waterbury Button Co.. Waterb'y, Ct,

Inguiry No. 908.—For parties engaged in cutting
out sheet metal letters in tin or brass.

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

Inquiry No. 909.—For manufacturers of small
spur gear wheels and sprocket wheels.

Machine chain of all kinds. A. H. Bliss & Co. North
Attleooro, Mass.

Inquiry No. 91 0.—Forthe address of the toy gas
engiues ** Paradon” and ** Weedens.”

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

Inquiry No. 911.—For parties to manufacture an
article composed of small glass tubing and of special
dimensions.

Sheet Metal Stamping: difficult forms a specialty.
The Crosby Company, Buffalo, N. Y.

Inquiry No. 912.—For manufacturers of miner’s
novelties, also for the address of a newsdealer to sup-
ply quantities ot newspapers, magazines, etc.

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

Ingquiry No. 913.—For manufacturers of air
blowers or injectors, tuel oil injectors, air and oil in-
jectors, operated by steam or compressed air.

For Sheet Brass Stamping and small Castings, write
Badger Brass Mfg. Co., Kenosha, Wis.

Inquiry No. 914.—For manufacturers of drill
presses, electrical tools, boilers, engines, dynamos,
motors, laundry machinery, ete.

Rigs that Run. Hydrocarbon system.
Louis Motor Carriage Co., St. Louis, Mo.

Write St.

Inquiry No. 9135.—For manufacturers of auto-
matic piuno-playing devices.

Ten days’ trial given on Daus’ Tip Top Duplicator.
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city.

Inquiry No. 916.—For manufacturers of wheels
for wheel barrows.

SAWMILLS.—With variable friction feed. Send for
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa.

Inquiry No. 917.—For parties to furnish oval
rosewood handles by the gross, for harness makers’
round knives.

Wanted—Punch and Die Work, Press Work and light
Manuf’g. Daugherty Novelty Works, Kittanning, Pa.

Inquiry No. 918.—For manufacturers of small
gasoline motor castings of X4 or ¢ horse power,

Manufacturers of Valves, Fittings, Brass and Iron
Work. Spindler & Deringer, 18-22 Morris St., Jersey
City, N. J.

Inquiry No. 919.—For manufacturers of castings
for small model steam engines, also of supplies fur
small boilers.

Inventions developed and perfected. Designing and
machine work. Garvin Machine Co., 149 Varick, cor.
Spring Sts., N. Y.

Inqniry No. 920.—For manufacturers of screw
wrenches, etc.

The celebrated * Hornsby-Akroyd ”” Patent Safety Qil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

Inquiry No. 921.—For manufacturers

of pine
pails and barrels for salt fish.

The best book for electricians and beginners in elec-
tricity is ** Experimental Science,” by Geo. M. Hopkins.
By mail. #4. Munn & Co., publishers, 361 Broadway, N. Y.

Inquiry No. 922¢2.—For manufacturers of automo-
biles (gasoline system) to carry 2 persons up a grade of
15 per cent over country roads. A twin cylinder ma-
chine preferred.

W ill give a one-half interest in twelve inventions, or
any part of number, for money to perfect patent and
dispose of same. Address S. O. Stewart, E. Las Vegas,
New Mexico.

Inguiry No. 923.—For a half mile of second-hand
rails to bold cars loaded with five tons of lumber.

ELECTRICAL ENGINEER (Tramways).—Wanted im-
mediately by the Council of the City of Wellington,
New Zealand, a thoroughly qualified Electrical Engi-
neer, who must have had speeial experience in carrying
out and equipping overhead electrical tramways and
power stations. Full particulars and conditions may he
obtained on application to Messrs. R. W. Forbes & Son,
Produce Exchange, New York, and applications must
be delivered at the office of Messrs. John Duthie & Co.,
Ltd..Lime Street, L.ondon, E. C., England,notlater than
noonon the 20th July.

ldnqlllry No. 924.—For manufacturers of lightning
rods.

IMPRESSED UPON HIS NOTICE.

The various features for which the Lackawanna Rail-
road has become noted are involuntarly impressed
upon the notice of the passengers, who realize the lux-
ury of hotel or club appointment in the electric lights ;
the smooth-running journals of the wheels; the extra-
ordinary cleanliness made possible by the use of an-
thracite coal. avoiding all dust and nauseating smoke;
the consciousness of being always on time—which com-
forts force an ease of mind and body most favorable to
the enjoyment of the unsurpassed scenery through
which its lines pass. It is but the natural sequence that
the Lackawanna is prosperous in like degree to its ex-
cellence of service and its warm friends are equal in
number toits whole list of patrons, foronce to testits
service means an ardent admirer and friend earned
for the road.—Van Etten Breese.

Inquirv No. 925.— For parties to manufacture
;%:g'nl thousand aluminium medals of a special char-

We do Experimental Special and Automatic Machine,
Tool. Die and Model Work, also Metal Stamping. Racine
Model Works, Racine, Wis.

Inquiry No. 9:26.—For manufacturers of stereo-
scopes.
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Inquiry No. 927.—For the address of the manu-
facturer of ‘* Smith’s Perpetual Calendar.”

Ingquiry Neo. 928,— For manufacturers of long
wood handles for feather dusters.

Inquiry No. 929.—For the address of themanufac-
turer of the Diesel motor or oil engine.

Inquivy No. 930.—For manufacturers of alumi-
nium tubing and piping and fittings for light machin-
ery.

Inquiry No. 931.—For manufacturers of novelties
for mail order and advertising purposes.

Inquiry No. 932.—For large lathes and planers.

Inquiry No. 933.— For machinists’ hand taps,
stocks and dies for threading bolts and pipes.

Inquiry No. 934.—For all sizes of nuts, locks, set
screws, etc.

Inquiry No. 935.-
and steel taper pius.

Tonquiry No. 936.—For manufacturers of salt ma-
chinery.

For standard taper pin reamers

Inquiry No. 937.—For manufacturers of dynamo
storage batteries and motors tor ruuning presses re-
quiring one to two h. p.

Inquir, dy 8.—For gasoline lamps which can
be lighte: without ﬂrst heating the burner.

Tnquiry No. 939.—For a fixture of 10 lamps to sup-
ply a room with gas from one generator.

Inquiry No. 940.—For a gasoline gas machine forc-
ing gas through a house without generating same by
hem, jets to be lit with a match.

Inquiry No. 941.-Forsecond-hand dealers in 12 to
16-inch wrought iron pipe.

Inquiry No. 942.—For parties dealing in small en-
gine castings and blue prints from which to build en-
gines.

Inquiry No. 943.— For an improved method of
screening sand or gravel.

Inquiry No. 944.—For manufacturers of cork in
sheets of 4 x 12 inches by X4 inch in thickness.

| Sifueries

HINTS TO CORRESPONDENTS.

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

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

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

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

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

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

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(8226) A. S. D. asks: By what method
can I coat glass plates with a clear trans-
parent coating of gelatine? 1 desire a trans-
parent gelatine coating similar to the coat-
ing on the regular gelatine-coated dry plate
as used by photographers, but without the
photographic properties, simply a clear trans-
parent coating of the same texture. I have
used the clear gelatine with alcohol and water,
but it cracks and peels up for me. A. If we
wished plates coated with gelatine we should
buy photographic plates and remove the silver
with hyposulphite of soda. The gelatine
would remain clear and transparent, and with
a uniform thickness far better than we could
hope to make it ourselves. We can send you
descriptions of the process. of coating plates in
StrrLeMENT 272, 330, 467 and 1042, price
ten cents each.

(8227) C. F. asks: 1. My son and one
of his companions are making an electric
motor as described in StprpLEMENT No. 641,
They follow directions as they understand
them. but are not quite sure if correct. For
the field magnet they used 33 feet of Russian
sheet iron (of No. 24), but does not make
7-16 inch in thickness as described. It
weighs 5% pounds. Ilad they better put more
iron to it so it will be 7-16 inch thick or is
the 33 feet sufficient? A. The sectional area
of the iron is important for the core of the
magnet. Your boys had better wind on more
wire to bring up  the thickness to the
specifications. 2. Does it make any difference
if only one size of magnet wire is used to
wind armature and field magnet? Have No.
18. Directions give No. 18 wire for winding
the armature and No. 16 for the field. In
list of dimensions of the parts the same size
(No. 16) is given for both. A. The error in
the size of wire is in the table of dimensions.
The size of armature wire should be No. 18
as given in the description. 3. In winding
the armature should the wire be wound tight
or only moderately? So far in the winding
the boys do not get as neat a job as they
like to have, and suggest putting a strip of
brown wrapping paper between every layer
of wire: how would that do? A. The coils
should be wound as tight as possible, and
smooth. The high speed at which the arma:
ture turns makes it difficult to hold the coils
in place unless they are well wound. It is
not well to fill the space with paper, though
if you get all the windings in and have space
to spare, it may be done. 4. ls there any
rule to calculate the area of a crescent?
What is it? The water plant here has valves
of different sizes (some are 4 inches in di-
ameter) and a disk or circular plate a trifle
larger is moved by means of a screw across
the end of a 4-inch pipe, to open or shut off
the water. Now how wide must this open-
ing be to have the same area as 1l-inch and
2-inch pipe? We can then calculate the

amount of water that will flow through the
other pipes. A. The simplest method for ob-
taining the area of any shape not easily calcu-
lated is to cut a piece of card of the exact
shape and weigh it carefully on a jeweler’s
or druggist’s balance, if an analytical balance
is not to be had. Then cut a piece from the
same card of a known size, four or five square
inches, and weigh this, from which the weight
of one square inch of the card can be found,
and the weight of the irregular piece also.

(8228) W. H. K. writes: I have a solu-
tion of cyanide of silver for electro-plating in
a glazed stoneware crock. The cyanide seems
to go through and settle on the outside of
crock in a dry, powdery form. 1. What
causes this action and what will prevent it?
A. The solution should not go through the
glazing. It may be that the evaporation causes
some of the crystals to climb over the edge
of the crock, and to form down the sides of
the jar. 2. Is the strength of solution cor-
respondingly weakened, and would any of the
silver go through along with the cyanide?
A. The strength of the solution is not re-
duced if the crystals are formed in the man-
ner we suppose. The silver is in the form of
cyanide of silver, and is one substance, in-
separable, not two substances as you suppose.
3. At the bottom of page 7, Watt's ‘“Electro-
Metallurgy,” is described a battery; in con-
structing the copper cylinder should the edges
be joined by soldering or lapped and hammered
together, or how? A. The copper is not
joined at all in the Daniell’s cell. It is a
sheet of copper rolled into the form of a cyl-
inder.

(8229) G. D. Y. writes: Your favor of
March 21 received; would state that it was
not a hydrometer manufacturer that I was in-
quiring for, but for a formula to be printed in
the SCIENTIFIC AMERICAN of how to convert
Baume degrees into specific gravity degrees.
Kindly state also on what principle is the
Baume scale based, and give rule of conversion
of grain degrees of vinegar into Baume degrees
or specific gravity. -  A. The Baume hydrometer
was one of the earliest forms of the instru-
ment. It is a hydrometer of variable immer-
sion, but of constant weight. It always dis-
places the same weight of liquid. Its scale is
made as follows: The instrument is placed
in distilled water and the point to which it
sinks is marked. It is then placed in salt
water and a second point noted. The distance
between these two points -is divided into a cer-
tain number of equal parts and the rest of the
tube is graduated with the same divisions.
There are two Baume scales, one for light
and one for heavy liquids. For light liquids
Baume took zero point at the place where the
instrument stood in a solution of 10 parts salt
and 90 parts water. The point to which it
sank in distilled water was called 10 degrees,
and the scale was graduated upward through-
out its length on this basis. For heavy liquids,
the zero point is found by placing the instru-
ment in distilled water. It is then placed in
a solution of 15 parts of salt and 85 parts
water and the point determined is marked
15 degrees. From the distance between these
points one degree is found, and the scale is
graduated downward throughout its length on
this basis. DBoth scales are scales of equal
parts, and the degrees are not the same in
the two scales. For a hydrometer of variable
immersion the specific gravity scale is not a
scale of equal parts, since the bulb at the
bottom is not as large as the tube. If one
were made of the same size throughout its
scale would be one of equal parts. These are
often used in school laboratories for purposes
of instruction. From the above it should be
evident that there is no formula of conversion
from the Baume to the specific gravity scale.
Conversion is a matter of comparison, and
not one of -calculation. Our correspondent
should purchase two hydrometers, one for
light and one for heavy liquids, upon whose
stems both scales have been placed by the
manufacturer. Or he should purchase a refer-
ence book containing these tables. We have
not space to reprint what is in every reference
book.

(8230) O. E. writes: I have made a
Wimshurst machine according to the descrip-
tion in “Experimental Science,” leaving off the
outside plates and built the rest as it is most
commonly seen, but can get only one-half inch
spark. Will you please state a few things
that hinder these machines from working well?
Does the thickness of the glass have anything
to do with it? Why would not connecting the
plates together, as they are by the iron shafts,
be a hindrance? 1Is a friction machine in
any way superior to the induction? Will con-
densers increase the length of these sparks?
Will copper sectors answer the purpose as well
as tinfoil or brass? A. From your letter it is
not certain that there is any trouble with your
machine. It has no Leyden jars, and cannot
give any but the effusive discharge, which is
never long nor loud, but is a stream of sparks
only. The machine is also exposed to the
moisture of the air because you have not pro-
vided a case for it. This reduces its efficiency.
The glass should not be unusually thick; but
the most important feature of the glass is that
it should not contain any lead. Ordinary win-
dow glass may be worthless for this use. The
iron shaft has no effect on fhe spark, since
the glass is an insulator and the electric
charge cannot pass from the glass to the shaft.
A friction machine would be far inferior to an
induction machine made from the same mater-

fals. The metal of which the sectors are made
is of no consequence. Any metallic foil or
very thin sheet which can be attached to the
glass firmly is good for the purpose.

(8231) C. G. C. asks: I wish to build
the small fan motor described in the ScIEN-
TIFIC AMERICAN, by George M. Hopkins, and
would like to know whether strap iron of the
same 'width and thickness as stovepipe iron
would answer as well for the armature? A.
Yes, any good quality of sheet iron will answer
the purpose.

(8232) L. H. E. asks: Will you kindly
tell me how to ascertain the horse power of
an electric motor? A. To find the horse power
of an electric motor measure the amperes it is
taking and the voltage of the current. Multi-
ply these numbers- together, and divide the
product by 746. That is all. It is very sim-
ple.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending

June 18, 1901,
AND EACH BEARING THAT DATE.

[8ee note at endof st about copiesof these patents. ]

Abrasive sleeve, C. Brown............... . 676,487

Acid concentrating apparatus, J. P 5
Acid concentrator, Jp Put'ten...‘.l... g;g:ggﬁ
Advertising vehicle, L. Neumayer.676, 821 to 676,822
Air brake mechuulsm, W. bauvuge
0 2
:lgrm tbee Burglar alarm. 676,850 to 676,85
um, stereoscopic view, J. C. R. Miller.. 676,756
Animal trap, C. P. C. MiNeT.............. 676187

Animal trap, automatic, J. F. Hand.
Automatic brake, D. H Andrews
Baby walker, T. Sloau. .....

Bag, C. C. Ely..
Bag, M. E. Mog g. 00 67!
Bag holder nttuchment fur trucks, B.

.. 676,623
. .670,614
676,034
676,578
676,660

Abbott . ......iiiee.. 50000 676,73
Baking pan, I. H. Jom-s .............. 676’,310%)
Bale making apparatus, cotton, W E An-

derson  .....i.iiiiiiieeeia... 5 cee. 676,507
Baling press, J. 1. Hay. . 676,497

Baling press, J.
Baling press, P. C.
Barrels, machine for

Pegg.......

Suuthwlck .
heading up

676,511
676,777

Helmes et al............. 676,819
Bearing, thrust, C. 676,769
Bed, F. Martin.. . 676,644
Bed spring frame . ’

Barker ................. Ceveeeiaes. 676,652
Belt, conveyor, M. Lindsay..... .. 676,565
Berry box, H. C. Finley.......cccvvuuunn.. 676,653
Bevel cutting and punchine machlne, E. B.

Stimpson ...l 676,781

Bicycle coupling device, S. Elliott

. 676,535
Blast furnace, J. M. Hartman 002

676,692

Boat, electrically propelled, W R. Ed-
wardg ............................... 676,738
Boiler, K. G. Rogers........ . 676,632

Boiler furnace, G. W. Cary..

. 676,734
Bollevl\',sl,ﬂssst,em of regulating st(-am, R ‘H.

676,790

Book rest, H. L. Hazelwood. .. 67G,749
Book support, Parish & Land . 676,443
Bottle, E. Ader................ 676,613
Bottle, non-refi llabl(- F. Franz 676,715
Bracket, S. Lederer......... 676,563
Brake shoes, metallic ins 5
Chapman ................ ..es.. 676,489
Bricks, compositi f ma tter for, J. D
MacDonell ............c.iiiennnnnn . 676,438
Briquet molding machine, R. A. Zwoyer. ... 676,184
Broiler, Wagner...... tessecsessesss 676,479
Brooch, T. J. Pollard...........ccovunvnn. 676,473
Brooche-s, pins, etc., automatic catch tor,
Theberath 10) 1325680600000 0000000000 676,640
Broom stay and fiber support, E. C. Jones. 676,640
Brush, cleaning, G. S. Leiner............. 676,545
Buckle, R. Scheuer........... 5 . 676 47.)

Building block, G. L. Mouchel..

Building block, W. E. Shaw.. 67(;,5.;,
Bung, J. Scior.............. 676,701
Burglar alarm, O. J. Gatten 676,744
Bushing for casks, barrels, ete., bung, H.

H. Gochnauer.............ccceeneenenns 676,622
Button, cuff, J. Goldsmith, Jr..... cieees 676,650
Button for cushion seats, tuftlug, F. A.

Neider .......coovviiien.nn .. 676,510
Buttoner, collar, A. S. Houston .. 676,556
(alcium carbid simultaneously sili-

cide of iron, making, W. Rathenau.... 676,514
('allpers, micrometer, I. Spalding........ 676,637
Can. See oil can.
Can opener, W. H. Plumb............... . 676,726
Can opener, C. W. Weir............. . 676.789

Candy and making same, .- 676,707

Car brake, J. H. Gagnier . 676,743
Car brake, wheel, C. V. Rote 676,516
(Car construction, metallic, C. M. Carnahan. 676,530
Car coupling, I. Bartlett......covvivennnns 676,712
Car coupling, automatic, H. H. Ponton.... 676,547
Car, dump, Starkey....
(Car fender, street, G. A. Parmente 676,768
Car mover, G. B. Sullivan......... g 6,8
Car roof, Hutchins & Her"ert .. 676,435
Car roof, railway, Hutchins & Herbert.... 676,434
Car step, automatic and adjustable, T. J.
Schmidt ... .o il 676,775
Carbonating apparatus, C. L. Bastian,
676,407, 676,408
Carbonater, C. L. Bastian................ 676,406
Carburetod air and vapor burner, combined,
. Woillard ..........c0eeiiii. 676,522
Cardlng machine teedlng device, T. Ker-
8haw ....ccoesveroccennsen [ Y (3 §
Carpet cleancr, G. A Cowgill.....ovvunnnn 676,4G0
Cartridge loadlng machines, safety appli-
ance for, M. 676,472

Casket lowering device,
Catamenial sack, D. P. Sonnehlll

. 676,804
676,636

Cement kiln drying device, H. Stehmann.. 676,638
Chair, W. C. Wallis......... [ . 676,788
Chance device, O. Weston................ 676,807
Checking or accounting for baggage, etc.,

sheet for, Hall................. 676,648
Checkrein hook ngole & Anderson...... 676.527
Chueck, Z. T. Furblsh ..................... 676,742
Cigar wrapper cutter, A. Du Brul...676,677, 676,813
Cigarettes, machine for making paper

mouthpieces and inserting them in

tubes of, Hagelberg & Lindelof....... 676,538
Cinematograph apparatus for reproduc-

tion in natural colors, W. N. L. David-

BOIl  teceecencsoncerccctcascnsconne eoee 676,532
Circuit breaker trip, A. J. Purinton. .. 676,849
(‘lock, watchman’s, A. Newman .. 676,764
Clothes drier, T. A. Johnston... .. 676,503
Coat holder, M. MendelS........ccc0ueuuns 676,650
Cock for train pipes of air brakes, angle,

A M Apglegate ...................... 676,598
Coffee botiler, O. Nelson...oveieeiennnnn 676,763
Coffee package and clarifier, combined, F.

\3 486 550000 00000000 000300 000080000 676,808
Coin freed untomntlc machine, J. W. Pear-

CIHT 500008000000 00000003068000000000000 G76,686G
Collars, ete., pasting machine for, A. D.

Fenwick  .ooitiiiiiiiineiiiiiennnnnns 676,793
Composition of matter, S. Willner........ 676,828
Concentrating table attuchmont WwW. G.

Dodd ...oviiininnnns .. 676,427
Concrete construction mold, e. 676,785

“onditioning or drying apparatus, C. Mal
1nBon  seeiiesierrerrrresseccrrrosssss 676,681
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Cooking utensil lid, A. H. Drake........... 676,603
Cooking utensils, device employed in, A.
Allendy ............ cesesanes 676,671

Corset fastenlng, Willlams & Brownell ... 676,572
Counterpane, coverlid, or like woven fabrie,

Rumpf & Wltty cesiesscssessscssess 676,446
Crane,” J. W. Seaver...... ess0esa0ates ﬁ76,h&&
Cream separator, centrlfngal, H. P. D.

lhaver eseesesscsssescssssssssss 676,631
Curtain adjuster, V. V. Yost..... ..o 676,710
Curtain support, J. N. Anderson.. ..o 676,651
Cutter bar, rotatable, C. H. Wack oee 676,660
Cutter head, M. Meehali...,... . 676,754

mq a-
or, el 50000000 ..o 676,457
Cutting fabric into bias-woven leng ap-

paratus for, F. Newell......... 676,585
Cycle, motor, M. E. Toepel et al.... 676,592
Cylinder mold drive, B. Farnham........ 676,492
Derrick frame, pottable, G. J. Gibbens...... 676,430
Disintegrator; E. Geisel.. .s. 676,461
Display rack for ties, etc, D. M Jacobs.... 676,560
Draft equalizer, S. H. Bhipman............ 676,589
Draft regulator, thcrlnos atic, Carney &

Hender8ol ...uiiietsseessssccsacsnsess 676,459
Drawer, extension, I, X. Ammann.. oo 676,596
Drawer, furniture, R. G. Hargrave......... 676,748
Drier. See Clothes drier.

Drying cylinder, B. Ormerod.......ce.0004. 676,684
Duster and window cleaner, S. I. Depew.... 676,425
Dye and making same, blue trlphenylmeth-

ane, Hausdorfer......e.v0ceeveesss. 676,563
Dye, black disazo, H. Geldermann. . 676,494
Dye, blue disazo, H. Geldermann. . 676,495
Edged tools, making, C. D. Zeigler 676,832
Electrie furnace, A. H. Cowles.... 676,570
Electric machine pole piece, dynamo, .

Merrick ........ eiiseseneeiaess. 676,439
Electric motor, A, P. Warm,r. teeeraraaeses 676,520
Electrical apparatus, T. B. Kinraide.. . 676,683
Electrlcally illumlnated cross, H. J

Schlacks ...covvecivetestiociianaans 676,853
Electrode, secondury batter), Abbey &

1tmos .i..uu.s . 676,534
Elevator door and cntcb, I S Manught . 676,442
Elevator door operating device, H. Bitner.. 676,833
Elevator gate, F. L. Saino.............. ... 676,474
Elevator safety device, H. M. Young....... 676,831
Embroidering machine attachment, I%. & R.

(1013118 b A6 0000000006000000 0 40 00030000 676,422
Engine speed regulator. gas, B. Abel....... 676,811
Engine starting mechanlsm, explosive, J.

. |VValrath ill fNM. 676,642
ngines, |gu tion p! ug or gas, . c-

CHNtOCK ..vivvnieivecesionnasnnnns vee. 676,468
Envelop, A. D. Rossitor . 676,615
Evaporating apparatus, T. 76,770
Exercising machine, Fé R(-ach 676,771
Fan motor support, k. P. McBe . 676,441
Fan, rotary, H. M. Tarner. .... 5 . 676,786
Faucets, etc., sealing device tor, J.

) ronch ..... 00000080.00005000000000 ... 676,580
Fence post puller, HA A Berg om 676,599
Fillet cutting machine, Schmltt & Webster 676,728
Firearni, magazine, Young & Barton....... 676,809
Fire kindler or sifnilar apparatus for mix-

ing air and fluid, R. Ferguson......... 676,536
Fire resisting and Vtzntllutln;: floor's and ceil-

ings, method of and eans for con-

structing, W. Seefels.........covvvunnn 676,802
Fish hook attachment spoon attﬂchmvnt A.

I N O T S0 08030a800000000a000 0080080 676,521 5
I'ish line attachnwut McCargar & Ilurlburt 676,724
l*ishln§ rod tip, W. l«ll(-(llmlder...... veee. 676,501
Flash light apparatus, C. Mills....... ... 676,645
Fluid package filter, C. F. Ruschaupt...... 676,772

Fluorin compound and making samec, A.

Reich ..........c..cc.oiiiaees . 676,548
F‘oldlng machine, Downing & . 676,533
Freezing apparatus, J. Patten. . 676,662
Fruit, apparatus for steamlng g

dried, C. E. Hale........ .. 676,608
Fruit gather, T. C. Blackbur ... 676,411
Fumigator, formaldehyde, L. Kev .. 676,814
Furnate fire arch, Green & Gent... . 676,600
Furnace fire gate, Green & Gent....... .. 676,605
Furnace inspection door, Green & Gent..... 676,607
Kurnaces, electrode connection for vlectric,

H. Cowles.. . 676,576
Furniture attachmont, knockdo“n, C S Mc-

Nown ........ .......................676.509
Game, F. D. Fuller.. ... 676,681
Game apparatus A, F Zlmmelman .. 676,455
Game table, C W. Stroud......... .. 676,639
Garden tool, S. F. Burton,..... el 676,418
Garment fastener, N. J. Young............ 676,810
Garment press and case, G. BE. & E. C.

rower 000000003400000000000900a000 676,458
Gas, apparatus for ascertalmng the density

of, M. Arndt .......ccciviuinirnrnnnans 676,858
Gas burner, C. S. Steward.......... . 676,451
Gas burner, incandoscent F . 676,721
Gas engine, M. L. Wo 5 676,523
Gas generator, ﬂcetylene, W. a

76615 676,616
Gas generator, acetylene, Merrill & Hickman 676,628
Gas generator, acetylene, R. F'ederroll..... 676,691
Gas generator, acetylene, G. Seagrave..... 676,702
Gas generator, acetylene, A. C. Einstein... 676,791
Gate. See Elevator gate.
Gate, J. F. L. Ellis........oiiiiiiinnnnnns 676,429
Gearing, I. H. Venn........... ... 676,641
Gearing, machine, E. Oredalen. .. 676,610
Girdle, Warren & Sherin........... .... 676,671
Glass counter blank, J. McLoughlin........ 676,799
Glass, manufacture of sheet, P. T. Sievert.. 676,612
Glassware, apparatus for fire polishing and

finishing, F. Woodruff................. 676,551
Glassware, apparatus for severing articles

of, A. Roemisch............... H , 676,699
Go- cart J. J. Flannery....... G
Gold sepalator. L. D. Carter..

Golf ball, Knight & Peck............

Governlng system, speed, S. S. Ekman
Grain drill, W. A. Van Brunt
Grass hrook, W. J. Henry..

Grinding appliance, tool, C. 676,413
Grinding machine, C. F. Rope 676,700
Grinding machine, ball, C. C Hill . 676,718
Guitar, W. c08KeS. ... iiieniannn .. 676,470
Harvester truck, J. F. Steward. ... 676,700
Head rest, O. A. Nincehelser.............. 76,765
Heating and lighting apparatus, oil reser-

voir or container for, J. R. Bouhon.... 676,674
Heating furnace, A. Magnuson............. 676,560
Hitching device, horse, I. W. & H. Casser.. 676,837
Hockey stick, W. Dean........ 50000000000 . 676,736
Hoeing machine, G. W. Stacy

Hogshead, J. Richards
Hoisting broom, J. C. Hoshor

Holdback strap fastener, M. M. Maxam.... 676,683
Hook and eye package, T. D. Richardson... 676,824
Hoop driving machine, barrel, B. Holmes... 676,844
Hoop riveting machine, Rust & Fisher...... 676,588
Hose or pipe nozzle, A. Anderson..... ... 676,526
Hot air furnace, R. S. Thompson.. . 676,784
Hub and box therefor, wheel, 3

B 73 =) P 676,850
Hydrocarbon burner regulator, automatlc, A.

C. Stewart ......ceevecesecescecncans 676,518
Ice cream bricks, water lces, or the like,

receptacle for, M. L. Beaver........... 676,486
Ice machine, J. Patten.......... . 676,660
Ice, manufacturing, J. Patten. 676,668
Injector for forcing hot air, L. O. Boeing... 676,673
Inking device, W. L. Morris............... 676,760
Inking pad, J. B. Laughton................ 676,752
Internal combustion engine, gas, petroleum,

or like, H. Schwartz.......c.eeeveeence. 676,449
Jar closure, E. Schifferly.. .. 676,774
Journal box, A. C. Pessano.. ... 676,471
I{eyhole guard W. Schwartz ............... 676,460
Knife-cleaning machine, Samuels & Wllllams 676,773
Lacing stud machines, raceway for, W.

11737 500000060800000380000830808063000 676,414
Lamp burner, alcohol, G. E. Savage . 676,447
Lamp, lncnndoscent C Hoelscher. . 676,843
Lath and stralghtener door, F. 676,779
Latent heat engine, O. P. Ostergren 676,800
Leather working machine, J. B. Donneli . 676,428
Leg, artificial, Erickson & Nilson . 676,653
Life preserver, E. P. Brown........cc.uoee. 676,336
Linens, cottons, ete., shrinking and finishing,

W. Hebdon ...ccoieeiisocstccccsceasne 676,462
Liquid separator, centrifugal, J. J. Berrigan 676,410
Lock, W. Schlueter....cooieeeeens 000000000 676,418
Lock, J. Paur.............. . 676,823
Locnmntlvu Pitkin & Qngu 676,696
lm(‘nnmtlvus, deviece for rotating  driving-

shafts of, C. S, Mills.................. 676,444
Loom picker stick buffer, F. A. Mills...... 676,658
T.oom shuttle checking and releasing mech-

anism, Fairburn & Hargreave.......... 676,401
(Continued on page 418)
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, FOR FINE, ACCURATE WORK
Send for Catalogue B.
SENECA FALLS MFG. CO.
095 Water Street,
Seneca Falls, N.Y., U. S. A.

LLECTRIC AUTOMOBILE. — DIREC-
tions, with many illustrations, for makhg a complete
machine from two bicycles are given in SUPPLEMENT
No.1195. The motor and battery are also treated of
in detail. Price 10 cents. For sale by Munn & Co. and
all newsdealers.

Foot and
Power
Screw Cutting

MACHINE SHOP QUTFITS

TOOLS ano SUPPLIES 7% 5
« SEBASTIAN LATHE (0208 ¢nn eat'sT

CINCINNATI. O,
FOR LIGHT AND MEDIUM WORK

this new 14 inch

«__B. F. BARNES

Uprigbt Drill is several laps ahead of any
otherdrill on the track. It will drill from
1/16 of an inch up to 3 of an inch and is a
strong, well built, durable tool.

It doesn’t cost a whole lot either. De-
tails are yours for the asking.

B. F. BARNES COMPANY, Rockford, Ill.

HOT BLAST

WATER JACKET
FURNACES

FOR
COPPER ORES.
MATTE from SULPHIDES
AT ONE OPERATION.

UNION IRON WORKS,
San Francisco, Cal., U. S. A.

Sen}i Sfor Catalogues.

ﬂ Tool Inventory

80 comprehensive that it includes
most every tool at present used by all
trades and professions is

Montgomery & Co.’s
Tool Catalogue

a book of 510 pages, illustrated, well
printed, pocket size, and malled to any
address on receipt of 25 cents.

MONTGOMERY & CO.,
105 Fulton St., N. Y. City,

CREAT POW ER—SMALL COST.

The maximum of strength, dura-
bility and safety, with the mini-
mum of cost that describes our
Holsting Engines for ope-
ration on Gasoline, Dis-
tillate or Crude Oil, Ev-
ery part of the engine is
interchangeable. ~ Soon
saves 1ts cost in fuel
alone. Both friction and
genrvd hoist, 6t0 150 b.p.

or quames, mmea, and

w00k
CATALOGUE

"mﬂnn @

ot
SF auyenn

i 3
N
3
N
N
A
ol
)
S

ot
| cENTURY EDITION

3o1w38) 203 pUag

‘Weber 6a 4
& (xasollne l:nzlne Co., P.O. Bu 1114 a, Kansas City, Mo

THE MIETZ & WEISS KEROSENE

and GAS Engine

burns KEROSENE
cheaper and safer than gaso-
| ; line, Automatic, simple, re-
- J liable No electric battery
i‘ 48 E o or lame vsed. Perfectregu-
lation. Belted or directly
coupled to dynamo for elec-
tric light,ing charging stor-
age batteries, pumping and

all power purposes.

137 Send for Catalogue.

Markt&Co. London ,Hamourg, Paris

The ““ Wolverine ”’ Three
Cylinder Gasoline Ma-
rine Engine.

The only reversing and self-
starting gasoline engine on
the market. Lightest engine
for the power built. Practi-
cally no vibration. Absolute-
ly safe. Single, double and
triple marine_and amtmnar)
motors from ¥Eto 30 H

WOLVE
MOTOR WORKS,
Grand Rapids, Mich.

- . PALMER Stationary

and Marine Gasoline En-

gines and Launches, Motor

Wagon Engines, Pumping
Fngines.

=¥ Send for Catalog,
MIANUS, CONN.

PALMER BROS.,
HIGHEST EFFICIENCY

attained in the

STOVER
GASOLINE
ENGINE

The best is always cheap-
est. Write for prices.

SOLD OUTRIGHT.

All kinds of Telephone Apparatus.
lutely guaranteed.
or sma. excbange.
Kellogg Switchboard & Supply Co.,
243 So. Green Street, Chicago, N,

Abso-
Switchboards for large

Send iic. for ‘catalog of
Monarch Marine
“asoline Engines
94 to 45 H. P. $200 up.

6Grand Rapide Gas
Engine & Yacht Co..

Grand Rapids, Mich,

.
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Lubricator, J. Baumhoer....... 96 . 676,672
Magnetic separating dpp:u tu 5 ltli—

SOl ..., 676,840, 676,841
Magnetic separator, . 676,618
Mail box, C. O. Gler 676,431
Mail pouches to railway catchers or cranes,

attachment for fastening, L Henry. 676,693
Masonry, etc., fire and dry-rot proof air-

tight, C. Lorenc.........cocvvienienanns 676,507
Massage instrument, L. . 676,604
Match box, C. P. Mullins....... . 676,798
Match making machine, M. San . 676,727
Measuring mechanism, liquid, A. Ha . 676,656
Mechanical movement, E. Gundlach.. . 676,537
Metal feeding and melting mechanism, Gro-

ark & Dickson.............coiiiiiiiens 676,196

Mine gate, N. K. Bowman .. 676,835
Miner’s squib, I. T. Jenkins .... 676,502
Mold. See Concrete construction mold.
Mop, H. A. Hayden............cooivianan.. 676,624
Mop wringer, H. A. Hayden .. 676,625
Music leaf turner, F. S. Duell .. 676,737
Myrioscope, automatic, A. Peterso .. 676,445
Nut lock, G. W. Small............ .. 676,477
Nut lock, O. W. McCarron .. 676,546
Nut lock, W. S. EIllifrit: .. 676,678
0Oil can, W. X. Owen... ... 676,767
0il cup, J. M. King. .. 676,561
Ordnance, J. W. Kline .. 676,649
Ore concentrator, T. Dyna .. 676,534
Ore roasting apparatus, H. Carmichael. . 676,417
Ores, roasting, H. Carmichael............. 676,418
Ores, separating metallic from rocky co.-

stituents of, . E. Elmore............. 676,679
Ornamental faln‘lc, J. Macadam. 676,657
Oven, baker's, C. E. Hogberg.......... 676,464
Overall suit, union, McDanlol & Singrey . 676,847
Oxidizing apparatus, A. N. bois.......... 676,647
Package for semi-solids, non -refillable, L.

Blatz .......ciieiiiiectcertcnrtansanns 676,834
Paint casks, composition for lining, G. A.

................................. 676,550
Pan, S. I. Depew .. 676 4(2.4
Paper boring bit, J. M. Kollmyer. 3 676,LU
Paper box, B. Grim.......... 676,747
Paper cutter, W. F. Hutchinson. 676,795
Pen, drawing, J. M. Barnay...... 676,711
Penstock motor, A. Ferguson....... 676,84?
Perforating machine, H. Hollerith.. 676,433
Pie rack, A. O. Bohem...............0cuuen 676,732
Piles, protecting wooden, L. Shuffleton... 676,704
Pincers, J. C. De Puy..........ooviinnenn 76,490
Pipe coupling, O. Ledovsky 676,564
Pipe joint former, W. H. Helmerich. 676,582
Pipe joint, swivel, T. W. Moran. 676,846
Pipe molding apparatus, A. H. McNeal 676,762
Piston, J. G. A. Kitchen.... 676,719

Pitman, J. K. Johnston.
Plastic material cutting table for, A
Plow fender, F Walker......oooveennnnn
Printing plate and impression surface hold-

er, F. G. Price.............coiiinianns
Printing press, W. H. R. Toye
Printing press, J. L. Firm. . 676,815,
Printing presses, making ready forms for,

Price.....coveiiiiiiiiiiiiiien.
Printlng press, cylinder, Knoch & Vogel.
Printing wheel, metal, E. Fuchs.......

Pulley, self—olling, A. W. Browne.

6
. 676,635
676,595

676,513
676,453
676,816

676,512

. 676,437
. 676,716
. 676,488

Pulp, apparatus for the manufacture of

long-stapled wood, J. O. Klimsch....... 676,650
Pump, W. G. Fetrow... 676,714
Pump, Spence & Lafferty.................. 676,778
Pumping and reciprocating mechanism, S.

W. Luitwieler ..........cc.ciieiininnn 676,542
Punching mechanism, oblique, E. B. Stimp-

................................... 676,782
Rack M Shaughnessy......ccoeeeeeeeennnns 676,703
Ralls for re-rolling, machine for preparing,

D. H. LentZ....coieeeeeosnsonnaanaaans 676,695
Rails, renewing steel, D. H. Lentz. . 676,796
Railway bumper, A. C McCord............ 676,630
Railway or like vehicles, electrohydraulic

brake for, A. Goldschmidt............. 676,745

Railway, single track, A. A. Welsh. ... 676,670
Rake, G. J. F 3 iR G8 5 R 8000000000000 ... 676,525
Receptacle or envelop, C. A. Mall.......... 676,543
Recorder. See Vote recorder.
Refrigerator, S. Northey................... 676,766
Refrigerator, G. L. Wyman.. ... 676,830
Register, C. H. Veeder....... .. 676,519
Rheostat controller, J. Dillon..... . 676,426
Riveting machine, A C. Williams.......... 676,827
Rolling mill feed tables, billet turning de-

vice for, J. F. Craven..........ccoueunn 676,423
Rope transmission, T. S. Miller. 670,797
Rose engine, F. Schirmer....... 676,611
Rotary engine, A. S. Piatt...... 676,687
Rotary engine, E. A. Stewart..... 676,729
Rubber dam holder, W. Lowenthal. 676,465
Saddle harness, S. A. Marker...... 676,627
Saggers, making, A. Weber, Jr. 676,8G6
Sash balance, D. Hoyt............ ... 676,558
Sawing machine, E. F Beugler............ 676,812
Sawmill saw guide, band, W. A. Wilkinson. 676,708
Sawmill saw straining devlce, band, W. A

Wilkinson ............ci it 676,709
Scale, calculating or like, P. Farini.. . 676,740
Scale, dump weighing, G. H. Conant 676,601
Scale removing and valve grinding device,

E. E. W. Crossley......ccceeeeeernnnnns 676,617
Scale, spring, O. Wiese. . 676,480
Scraper, T. J. Henry......oovveeeeneennens 676,432
Screening and separatlng apparatus, P. A.

1900 (i I 56 060000000000 3000000000 000006 676,645
Seal, E. J. Brooks.. 676,415
Seat, F. W. Hunter............. 676,498 to 676,501
Secretary for travelers, portable, F. W. Hall 676,539
Sectional heater, S. E. Porter.............. 676,688
Sewing machine brake, O. E. Combs........ 676,574
Sewing machine. embroidery attachment, F.

O. MOOTE .. .tiinrnnrnnonnnnansnnnnans 676,758
Sewing machine looper mechanism, L. On-

derdonk ..........ciiiiieiiaeeneaaaaan 676,586
Shade, adjustabla, window, A. H. Hover.... 676,694
Shade fixture, window, J. Wheat 676,454
Shade holder, window, D. Hoyt.. ... 676,557
Shaft coupling, W. P. Davis.... . 676,675
Shaft support, C. Me€......coveveenrennnnns 676,723
Sheet metal, metal foil, etc., apparatus for

the manufacture of, Heinrich & Dorsch. 676,818
Shelf, portable hanging, M. Faethe......... 676,619
Shell feeding device, W. L. Morris......... 676,761
Shifting device and brake, combined, O. E.

WagNer .....iuiiniineinennernnnnnanns 676,787
Shirt waist fastener, C. W. Lord.......... 676,753
Shlrt waists, skirts, and belts, supporter

for, F. G. Dietz.......ccovviiiiinnnnnnn 676,676
Shoe tree, F. W. & G. J. Kittlinger.. . 676,505
Sifter, ash, G. McGovern..........cceeeeu.. 676,725
Signal actuating apparatus, H. P. Maxim.. 676,584
Skirt lifter, L. A. Yost.......cocovvuiennns 676,644
Smelting process of reducing sodium com-

pounds, electric, A. H. Cowles......... 676,577
Smoke consuming furnace, Reed & Silver... 676,689
Soldering iron, self-heating, F. E. Renick.. 676,697
Speed, appliance for predetermining, D. H.

13 1L I 55 50600 000000000800 a0000a000 676,463
Spinning apparatus, yarn, Willey & Mec-

DL} 3 88666 666000000000000603000000000 676,826
Spinning apparatus, yarn, G. O. Draper.... 676,839
Spittoon, R. T. Gray........c.cveuuuuunnnn. 676,746
Stacker, hay or grain, A. Bouchey.. . 676,412
Stacker, headed grain, J. Francoeur 676,654
Stacker, pneumatic straw, E. A. Wright... 676,483
Stacker, straw, E. A. Wright...... 676,481, 676,482
Stacker, straw, M. B. Kassel.............. 676.504
Stationery packet, J. J. White... ... 676,857
Steam boiler, Manney & Watkins.......... 676,722
Steam cylinder drainer, vertical, J. Patten.. 676,667
Steam engine, I. Sedgwick................. 676,801
Steam in steam power apparatus, utilizing

the latent heat of, O. P. Ostergren..... 676,685
Steam trap, Mooers & Cooke........oouunn 676,466
Steel, manufacture of open hearth, S. T. &

C ellman.................00uu.. 676,643
Stop motlon J. F. Hall. . 676,817
Stove board, L. H. Solos 676,776
Structure and holder, built up, H. M. Es-

38 s 6608 a00000000000806000688 00800 676,579
Switch locking device, W. E. Emery. ... 676,792
Switch stand, G. C. Lucas...........c..... 676,508
Table. See Game table.

Tablet holder, J. Q. Adams................ 676,552
Tablets or blank books, holder for writing,

C. W. Stockett, Theiiiineeeinieannnns 676,783
Target, F. M. C. thpil .............. . 676,805
Telegraph, automatic, H. Shoemaker....... 676,854
Telegraphic instrument, H. T. Johnson..... 676,436
Telephone switchhoard supervisory signal,

C. E. Scribnpr ......................... 676,517
Thill coupling, M. M. Maxam.............. 676,682

(Continued on page k1k)

TOMOBILE PARTS

IF YOU ARE BUILDING

AU

AN AUTOMOBILE, WE CAN SUPPLY YOU
WITH PARTS ano FITTINGS.

IN OUR SEVEN FACTORIES wE MAKE
RUNNING GEARS, TOOL STEEL BALLS,
STEEL RIMS, STEEL STAMPINGS, CHAINS,

SHEET STEEL ano FORGINGS.
ALL FOR AUTOMOBILE CONSTRUCTION
QUOTATIONS ON AF'F‘LXCATION

THE AUTOMOBILE&CYCLE PARTS co.
EVELAND, OH

THE HUB

i will keep you posted on

s Automobiles.

b At news stands or by mail,
25 cents. Six months’
) subscription $1.00.

i, THE HUB,
Room 6,
P 24 Murray St., New York.

YOUR BICYCLE

May need a new crank hanger or higher gear. We can
furnish crank hangers complete with cups and concs,
to fit any wheel. rite us for full information.

The Avery & Jenness Co., 60 S. Canal St., Cnlcago. il

THE NEW BRISTOL COUNTER

Registers an accurate account of work done on printe
ing presses, grain tallies, weighmg, measurinn and
other automatic machines. Counts ug and
repeats automatically. Simple, accurate, durable Spe-
cia couuters to order. ¥~ Send for circular.

J. ROOT, Bristol, Conn.. U. S, A.

AUTOMOBILE «*MARINE

MOTORS ano TRANSMISSIONS.

FOR THE BE ST WRITE T0

BUFFALO GASOLENE MOTOR CO.
10-20 BRADLEY ST. BUFFALO N.Y.

The Worcester

Polytechnic Institute,

WO CESTER, MASS.
T. C. MENDENHALL, Ph.D,, LL.D., Pres’t,
Courses of study in Mechamcal Clvil and 'Electrical
En neering, Chemistry and General Science. New
extensive laboratories in Engineering, Electricity.
Physncs, and General and Industrial Chemistry. Special
tacilities in Hydraulics. 200-page catalogue, showing
appointments secured by graduates. mailed
Address J. K. MARSHALL, Rezistrar.

A Reliable and Simple
FOUR CYLINDER

Gasoline
«_Motor

B¢ Brake Horse Power Guar-
anteed for Marine and Auto-
‘mobile use. Free from vibra-

Y tion, variable speed, starts on
quarter turn. Prompt deliv-
ery. Additional information
cheertully given.

Catalogue for the asking.
MOTOR VEHICLE POWER CO., 1229 Sprinp Garden St.
N.Y. Office, 62 Gold St. Philadelphia.

THE JOHNSON ROTARY PUMP.
Simple of construction, pogritive .
in action, eacy and quiet in ope-
ration. Espemally adapted to
pumping soap, oil, sugar, lard,
glucose. acids, starch €lue, var-
nish, co'n and water, malt, etc.
Large sizes fur irrigation.

Made as a belt or steamn pumnp, or com-
bination, or operated by electric motor
or gasoline engine. Manufactured by <8 4
DAVIS-JOHNRON CO., Swation V, CNICAGO, ILL.

5 Liberty St., New York City.

GERE GASOLINE _ENGINES

BOAT Fi
GtO H.GERE YA"‘I‘.’JN(HWI(&
GRAND RAPIDS.MICHIGAN.

Queen Transits and Levels

High Grade Instruments with the Latest improvements.

lﬁ{)npg, g(:' 1Fl‘1né e ptaigell\él‘a%h-
ematical Cata-
g‘ataloguenn THE QUEEN logue on ap-
application. plication.
ENGINEERS' AND DRAFTSMEN'S SUPPLIES.

Optical and Scientific

QUEEN & GU »y Instrument Works,

69 Fifth Ave., New York. 1010 Chestnut St., Phila.

ARTESIAN

gﬂ‘l‘% r‘01, %’éd Gas;Ve{lhs ;irillest(]]
Tac oany epth trom!

to 3000 feet. Wealso manufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drillin,

Machines for 100 to 1200 fee
Write us stating exactly what
i8 required and send for illus-
trated catalogue. Address
PIERCE WELL ENGINEERING AND SUPPLY CO.
136 LIBERTY STREET. NEW YOLK, U. 8. A.

GASOLINE
MOTOR

CASTINGS

For MARINE, VEHICLE and
BICYCLE MOTORS,
with Working Drawings.
LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass.

GEARSUNll]N
suPPLlES

DELWORKS

CATALOG

93 50 CLARK St CHICAGO

© 1901 SCIENTIFIC AMERICAN, INC.

Gors

the most

money.

CORTEZ CIGAR CO., KEY WEST.

MEN OF BRAINS

1GARS

-M ADE AT KEY WEST —

These Cigars are manufactured under

favorable climatic conditions and

from the mildest blends of Havana to-
bacco. If we had to pay the imported
cigar tax our brands would cost double the

Send for booklet and particulars.

SMALL STEEL CASTINGS ———mmm.

That are Moulded True to Pattern.

That are of Tough and Uniform Metal.

}na{ are 'E:asn¥ o

at are Free from Blow or Sand Holes.
That will take a Fine Polish. es
That will Harden like Tool Steel.
Send Samples for Prices Stating Quantity Required.

HOMER F. LIVEEMORE, 80 Pearl St., Boston, Mass.

achined (No hard spots).

THE ELECTRIC HEATER.—A VALU-
able paper, with working drawings of various forms of
the electrical heaters,
electric pad for the
TIFIC AMERICAN SUPPLLEMENT 1112
For sale by Munn & Co. and all newsdealers.

mcludmg electric soldering iron,
sick, ete.” 6 lllusmrauom SCIEN-
Price 10 cents.

GASE NEINE 5
LAUNCHES

Three handsomest and most
eiaborate catalogues ever
published, free on request.

THE LOZIER
MOTOR CO.,
26 Water Street,
PLATTSBURG, N. Y.

No.

sul

mining style
ut
E ME

is used. As a hand machine it is the
one known that will cut and thread
inch pipe with ease and eatisfac-
tion. One valuable feature is. that it
has no arbitrary lead screw for deter-

Send for ('at

a
ERRE Fe
501 Curtiss St., Lk %{FC S

The Perfection of Pipe Threadmg

isadmitted tobereached when our
PIPE THREADI1

NG

or pitch of thread to be

Toledo, Ohio.

GAS ENGINE
IGNITERS

for Marine, Stationary and
Automobile engines. Will
save their cost many times
over in one year.

Write for circulars.
The Carlisle & Finch Co.,
233 E. Clifton Ave., Cincinnati, O.

A PLEASURE LAUNCH

welght, maximum
Throttle speed regula

WESTERN GAS ENGINE CO.. - -

Must have speed, combined with safe
and reliable power; she must be built
g{n lines of grace and beauty. The
ecreation’ covers these require-
ments. Inirsuse you are tranquil in
mind, body and estate, no fixing and
ﬂgunng upon “her going.” Minimum
1power economy of mamtenanee
tor. Write for circular *8.”

MISHAWAKA, IND.

this office, an

REVERSING STEAM TURBINE.—PAR-
son’s recently perfected turbine for boats. Illustrations
showing details,
SUPPLEMENT, No, 1158,

d

Contained in SCIENTIFIC AMERICAN
Price 10 cents, by mail, from
from ail newsdealers.

PROSPECTIVE BOAT BUYERS.

By constructing your boat
from a set of my Boat
Building Materials more
than one-half the boat fac-

tory’s price can be realized.
Also economize freight 500

Launches, Sailand
Boats, Gasoline En-
Catalog free

ﬂercent

gines.

New

Publishers,

Building Gdition
Scientific American

MONTHLY, $2.50 PER ANNUM.
SINGLE NUMBERS, 25 CENTS.

¥ 9

The July Number contains a
**Talk with Mr. John M. Carrire on the Pan-
American Exposnmn
article is,
"Colomal Architecture in New York” is
accombamed by a carefuily executed draw-
ng.
illustrations.

NEW DEP. RTMENTS.
Monthly Comment.
Talks with Architects.

0 Another importar t
**The situation of the House.”

*‘ English Gardens,” has two beautifut

Books.

New Building Patents.

Notes and Queries.
Digest of Current Articles.
Household Notes.

MUNN & CO.,

361 Broadway, New York.
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American,

JuNE 29, 19061.

GoLD MEDAL

AWARDED ATPA-—-E—IS

Exposition,
1900

Handsome Illus-
trated Catalogue
mailed on request

UNDERWOOD

Visible Writing, Universal Keyboard, Speed, Touch.
WACNER TYPEWRITER CO.
189 Monroe St., Chicago. 218-220 I’way, New York.
526 Twelfth 8t., N. W., Waskington, D. C.

NICKEL

Electro-Plating
Apoaratus and Matenai.
THE

anson & VanWinkle
Co.,
Newarli. N. J.
136 Liberty St., N. Y.

30 & 32 8. Canal St.,
Chicago.

= CALCULATOR

INSTANTANEOUS. ACCURATE.

Reckons for Hours, Days and Weeks at rates
from $1 to $25 per wee:, and 2c. to 40c. per hour.
Prevents delay and errors.

N, dad in Every Est hlich
In book form—108 pages.
of $1. Address
KERN & JOB, Pubs,, SHAMOKIN, PA.
A neat little park wagon.
Non water carried. Fuel tank
with multiple oiling device
suiticient to run 1 iles
without stopping. Weight,
520 pounds. Five horse pow-

er, giving one horse power
to every hundred pounds.

Price, $750.

LOOMIS
AUTOMOBILE COMPANY
Westfield, Mass.

LEROY RACER
Is in every way a strictly up-to-date mount. It is one
of the handsomest bicycles
on the market and a pleasure
to own'one. We manufacture

Send your business card
for 160 p. 1900 catalogue.

t Employing Help.
Sent postage paid on receipt

MopEL No. 1.

L/‘- bicycles in every state of com-
O \©/J rlerion or complete from $25
///l’\\\\7 ///A\\\\ to $35 and guaranteed for one

year. Get our catalogue.
Address Bicycle vept.,, John R. Keim, Buffalo, N. Y.

ELESOPE%

CATALGGUE
W.& D.MOGEY.
BAYONNE CITY. N.J

THE AUTO-CARBURETTOR

made upon a new principle furnishes a reliable explosive mixture.
No pump required. Uses any grade of gasoline with no waste.
Especially adapted to automobile and cycle motors. Write us
for prices and booklet on Carburettors.” Gasoline and Steam
Euémes and Automobiles built to order and repaired. TMHE
AVERY & JENNESS CO., 608So. Canal St., Chicago.

B Telephones,

i

*;xg = for Interior, Short Line, Intercommuni-
cating and ‘Hotel Work. Write us for

j prices, catalogue, etc., with testimonialg

and references. Estimates cheerfully

furnished. Agents wanted.

THE SIMPLEX INTERIOR
TELEPHONE CO.,

431 Main St., Cincinnati, Ohio.

= Topophong, 928

PREVENTS MARINE DISASTERS IN

FOGS.

See Sci. AM., March 30, 1901, or write for Circular to
J. B. COLT CO.,Room 1, 21 Barclay St., New York.

LYON & HEALY'S BB AGQ BAN])

Own Make
> Indorsed by

INSTRUMENTS.
the great Jules Leyy as the best in
the world. Big Catalog, 400 illu-
strations, FREE. Positively the
lowest prices on Band Instruments,
Uniforms and Suppliesof allkinds.
Also contains Music and Instruc-
tions for New Bands. Lyon & Healy,
Manufacturers, 38 Adams st., Chicago.
.(Lyon & Healy i8 the largest mu-
sic house in the world—Editor.»

““I'he recognized authority on Wiring and Construction.”

STANDARD WIRING

for ElectricLightand Power, as adopted
by the Fire Underwriters of the United
States; by H. C. CUSHING,Jr.,,A.LEE,
Electrical Engineer and Inspector; in
use by over 36,000 Electrical Engineers,
Central Station Managers and Wiremen.
Because it is the only book on Wirihg
and Construction keptstrictly up todate.
Flexible Leatber Cover, pocket size, .
Sent postpaid upon receipt of price, by

H. C. CUSHING, Jr., 39 Cortlandt Street,New York City

WKt
CTRIC LG
‘ Etfau PD‘,'KR

CuSHlNG

Perfection Air Mattresses

FOR ~ CAMP - YACHT - HOME - HOSPITAL.
Nﬂ\-\“ﬁ!ilxi’r

NT, HYGIFNIC, ODORLESS

. ien ceflated can be rolled in

small package tor storage or transportation
SSendtor Hustiated Catalogue with Prices.

Mechanical FabricCo.  veovioence R I

Seientific

Tile mold, building, L. H. de Fernelmont... 676,620
Tire, elastic wheel, J. H. Langgaard....... 676,562
Tire, intlatable, B. V. Canfield........ . 676,733
Tire machine, rubber, S. W. Collins 676,646
Tire, solid rubber vehicle, F. A. Seiberling.. 676,570

Tires to channeled vehicle wheels, apparatus

for applying taped or wired, J. H. Toole 676,452

Tongs, adjustable jaw, J. F. Wilson 676,730
Tool holder, G. W. Bowers............ . 676,573
Toy, J. D. Dawson.......... 676,838
Toy, locomotive, D. P. Clark 676,421
Truck bolster, car, D. C. Courtney......... 676,735
Typewriter, M. Soblik.............covuiuns 676,590
Typewriting machine tabulating mechanism,

C. SPiro .....ouvieiiiiniininnns .. 676,501
Umbrella support, H. Gerike . 676,621
Upholstery apparatus, J: L. Heffner...... . 676,794
Valve, pressure regulating, H. Shoemaker.. 676,855
Valve, steam engine, C. S. Prescott. . 676,848
Vapor absorber, J. Patten . 676,665
Vaporizer, therapeutical, J. E. Cross..... . 676,713

Vegetable topping machine, A. E. Vrooman.
Vehicle, P. k. Berger.....
Vehicle body, H. McLoughli
Vehicle brake, J. R. Brown

. 676,469
676,600

Vehicle coupling and supporting means,

C. T. Wygant........... g . 676,829
Velocipede crank mechanism, 676,629
Vending apparatus, M. S. Cody 676,531
Vessels, apparatus for locating sunken, S.

Lake . 676,820

Vote recorder, A. A Bolﬁllg 676,456
Wad feeding device, W. L. Morris... 676,759
Wagon brake, J. W. T. & J. P. Irwin 676,559

Wagon wrench, E. Murphy.....
Waist holder, T. D. Richardson...
Wall, partition, slab, block, ete

Mouchel

676,661

. 676,569
Wardrobe, K. Voge g . 676,594
Water cooler and filter, J. P. 676,755

Water gages and cocks, device for cleaning
the passages of, R. B. Paul 676,444
‘Water motor, W. L. Morgan..... . 676,467
Water tube boiler, . 676,485
.. 676,493

Waterproof method and compoun

Friedman
Wave power, I.
Weighing appliance, J. Tranton
Wheel track coverer, A. J. & E. Seco!
Whiffletree, A. La Rue........... g
Winding machine, A. B. Mors
Window, Browning & Daly..
Wire reeling apparatus, W. H. Doran

DESIGNS.
Bake pan, W. H. Collins........... 34,668
Bed bottom coupling stud, B. Newbury. 34,672
Belt, apparel, F. A. Luce........... 34,682
Bicycle frame, H. Jarvis. 34,673
Box, J. Schullinger..... 34,665
Fabric, D. J. Seaman 34,684
Fire kindler, composition,- IF. 34,677

Game board, J. F. Wegmann
Gas vaporizing frame, C. V. Bes
Glass, sheet, C. C. Hartung.....
Horseshoe heel pad, J. A. Buck.
Kneading board, J. C. Beaumont
Monument or tombstone, E. C. Hodg
Piston head, C. Perkes
Sewing machine frame,
Syringe nozzle, J. G. Poe.
Tombstone or monument,
Urn jar, E. Ney
Jase for cut flowers, R. Powell
‘Washstand, B. E. Carraway....

TRADE MARKS.

Aeid and other liquid chemicals and gases

. P. Pratt Laboratory.........ceeeeeeas 36,605
Biscuits or crackers, H. W. Clark Biscuit Co. 36,611
Blankets, certain named bed, Leaksville

Woolen Mill8 ......ccoiiiiiinnnnnnnnenns 36,602
Books, loose sheets and certain named sta-

tionery supplies, blank, Baker-Vawter Co. 36,592
Butter, Kurzman Bros...................... 36,613
Butter, H. Chaloner & Co. 36,614

Candies, bonbons, and ices, except chocolate,
Pohlman-Kipp Co. ..............cc.....
Cards, playing, United States Playing Card

36,609
36,594

Co.

Celluloid, hard rubber, and tortoise or of like
nature and articles made thereof, raw
materials or substances of, Vereinigte
Gummiwaaren - Fabriken Harburg - Wien
vormals Menier-J. N. Reithoffer

Coal, certain named, Castner, C
11311 1114395506 6000000000000000003000000

Corn cures, W. K. Peek

Cotton goods, Tata & Co.

Flour, wheat, Acme Milling Co

Ice cream cakes, H. A. Hapgood & Co

Insulating papers, L. C. Marshall....

Lanolin or wool fat and certain named lano-
lin preparations, mixtures and compounds,

36,599,
36,615,

36,610
36,593

Norddeutsche Wollkammerei & Kamm-
garnspinnerei ... ioiiiiiiiiiii 36,604
Lenses, W. T. Georgen..........ccoeieuenans 36,591
Medicine for certain named disecases, H. O.
AL a6 000060080000 08000880680000 36,607
Musical instruments, self-paying attach-
ments for keyboard, Farrand & Votey
Organ Co. ....vvvinenenenenenenoennenns 36,595
Pipes, fittings, valves, and tools, certain
named iron, John Simmons Co.......... 36,621
Prunes, E. Corville................ccvuen.. 36,612
Remedy for certain named diseases, J. L.
Smith & Son.....cvviiiiiiiiiiiiennenns 36,606
Salt, Ohjo Salt Co.............coiiiiiunnn.. 36,617

Seeds, grain, vegetables, fertilizers, and seed
sowers, certain named, Albert Dickinson

36,619

36,601

Shoes, ladies’ and misses, Marks, Rothenberg
Aoy 888 060080080000008000066808000000 36,596
Taffeta, Woodhouse, Bopp & Co............. 36,598
Underwear, Hay & Todd Manufacturing Co.. 36,597
Washing powders, W. A. Myser 36,618

LABELS.

‘‘Ashland Louse Killer,”” for an insecticide,
Asbland Stock Food Co..................
‘‘Ashland Stock Food,” for a stock food, Ash-
land Stock Food CO......cvvvvennnnnnn...
Cairo,”” for spool cotton, M. Waisman........ 8,
‘‘Catarrhol,” for a medicine, M, Loewenthal.. 8,
“Chapman’s Brain and Nerve Food,”’ for a
food, C. W. H. Chapman.................
““Claus Spreckels,’’ for cigars, H. Plagemann

8,479
8,475

17
468

& Co.
‘‘Eden,”” for a heverage, E. Eschelbacher.....
‘‘Ginseng,’’ for a beverage, D. .J. Kennedy.

‘“Keota,”” for cigars, Schmidt & Co........... 8,465
‘‘Maltoferin,” for a liquid extract, Willia

Gerst Brewing Co.................cc.u... 8,472
“Maple Belle,”’ for cigars, Schmidt & Co..... 8,4

‘‘Princess Patent Invisible Eye,”’ for fastening
hooks, Peet Bros.........................
‘‘Schlegel’s Lustreine Metal Polish,”’ for metal
polish, 0. Schlegel.......................
‘‘Suomen,” for a medicine, A. Edwards.... ...
‘““The Great Foot Elixir,’”’ for a medicine, Font
Elixir Co............ ... 0. ..., 8,469, R,470
‘““The New King,”” for shoes, S. Hirschberg. ..
‘““White Crown,” for cigars, J. Bels..........
“X Ray Stove Polish,”” for stove polish, Blazer
Manufacturing Co.

PRINTS.

““E-Z,”” for men’s hats, J. Glassheim & Sons. ..
‘‘Hallanan’s American Horseshoe Pads[:" .
* horseshoe pads, M. Hallanan

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in
print issued since 1863, will be furnished from
this office for 10 cents. In ordering please state
the name and number of the patent desired, and
remit to Munn & Co.. 361 Broadway, New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars

address Munn & Co,, 361 Broadway, New York.

. 676,690 |4
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If it does, we would be pleased

“Jupiter Steel Castings’ and the ¢
ing you full information concerning
a block of which is now offered for

For a year and a half quarterly

it is not large enough.

States Government.
careful and sagacious investor.

Docs 12¢, Tnterest You?

address, that we may send you a booklet which will tell you all about

per annum, have been paid on all the outstanding stock of this company,
and this dividend rate will be increased as soon as we can enlarge our
plant at Everett, Mass., to meet the needs of rapidly growing business.
The plant which we now have at Everett cost us over $250,000, but

We have just received an order from the Fore River Ship and
Engine Company for over one million pounds of Jupiter Steel Castings
to be used in the construction of the New Battleships ‘‘ Rhode Island’’
and ‘‘New Jersey,”’ which this company is building for the United
An order like this should mean something to every

THE UNITED STATES STEEL CO.
143 Oliver Street, BOSTON, MASS.

to have you send us your name and
Neal Duplex Brake,’”’ as well as giv-
the Treasury Shares in this company,
sale at par value, $5.00 per share.

dividends, at the rate of 12 per cent.

PROTECTED %

AGAINST INFRINGERS.
Dealers and Manufacturers of
Patented Articles Protected
against dangerous litigation at a
nominal cost.

Also Copyright$ and Trademarks.
Booklet on application.
PATENT TITLE & GUARANTEE CO.

,000.00.

Capital .
Telephone, 5533 Cortlan

PATENTS

PN
P’ PATENT Y
PROTECTED, Y
BY THE }

ENTTITLE |
A GUARANTEECO' 4

dt.
150 Broadway, New York.

Che Cypewriter €xchange

116 Barclay St.. NEW YORK
124 La Salle St., CHICAGO
38 Bromfield St.. BOSTON
817 Wyandotte St.,
KANSAS CITY, MO.
209 North 9th St.
ST. LOUIS, MO.
432 Diamond St..
PITTSBURGH, PA.
3 West Baltimore St.
BALTIMORE, MD.
636 California St.,
SAN FRANCISCO. CAL.
We will save you trom 10
to 50% on Typewriters of ail makes. Send for Catalogue.

| BY-THE-BYE, WHEN YOU BUY A BICYCLE

be sure and buy the best,
and that means the

BUFFALO KING,
either* Racer’’or‘Special.”
The “Queen” is for a lady.
No better built wheels on
the warket—every rider
satisfied. Thoroughly up
to date in_improveme nts.
All parts of best materials.
Put together by skilled ———
workmen. Prices, $35 and $40. Illustrated Catalogue free on application.
THE WM. HENGERER CO., Buffalo, N. Y., U. 8. A,

D L. HOLDEN
REAL ESTATE TRUST B'LDG PHILA. PA.

‘GEALED ICE MACHINES

SCIENTIFIC AMERICAN SEPT. 2. 1899,

AUTOMOBILE STEAM BOILERS

These Boilers are made of fire
bux steel, which has a tensile
strength of 55.000 pounds. A
double butt strap seam is used.
The bottom end of shell is lang-
ed to take flat head. This flange
also takes care of difference in
expansion  between shell and
copper tubes. Each boiler is
tested to 600 pounds C. W. P.
Can also furnish boilers with
seamless cold drawn shell.

S

EGEALED

SEE FIRST PAGE

it

{ FRANK MILNE, - - - EVERETT, MASS.

FOR
GUNSMITHS, TOOL
MAKERS, EXPERI-
MENTAL & REPAIR
WORK, ETC.

From 9-in. to 13-in. swing.
Arrnnﬁed for Steam or
Foot Power, Velocipede
or Stand-up Treadle.

¥ W. F. & John Barnes Co.,1999

UPRIGNHNT
DRILLS

Complete line, ranging from Light Fric-
tion Disk Drill to 42" Back Geared Self-
Feed. Latest improvements. Up-to-date
in every respect.

§F Send for Catalogue.

Established 1822,
Ruby &t,, Rockford, Il

The..
Improved

APPLIED TO YOUR

AUTOMOBILE

BELL 0DOMETER

will give you the exact distance traveled, and an-
nounce each mile passed by the stroke of a bell,

Send for Descriptive Circular S.

Acetylene (Jas (jeneration
PERFECTED.

., ,1' The apparatus embodies en-
401‘ tirely new principles. Safe,
yms

<s"®  gutomatic, simple to install

and operate. Next todaylight
in cost and quality. Any capacity from table
lamps to town plants. -Also bigh grade * Cri-
terion” stereopticons.

J. B. COLT CO,,

Dept. S, 21 Barclay St., New York.
Boston. Chicago. Philadelphia.

SIS IIIFIIS IR

E

DICKERMAN'S
DURABLE DESKS

Don’t buy until you get our catalogue—
100 pages of money saving values.
AMERICAN STORE STOOL CO.. 33 Howard St., New York

CAR(i:IAGE Cor.sl’:wt)l:n-d &,c) Sﬁlx}yss,tsfl‘)osctzl? N;uss.
L L L L LI I LA L AL I L LA L L L ‘ . .
Tl]ﬂ L]Iﬂ m Mash]ﬂﬂry

depends on the careful treatment of it. Nothing so
reduces the wear and \‘iear and aids it in smoothly run-
ning as .

Pure-Flake
Graphite.

Thbis lubricant reduces the
chance of breakage, prevents
much delay, i8 not aftected by
heat or co:d,by acids or alkalis.
It is sold regularly wherever
oncetired. Write for booklet.

JOSEPH DIXON CRUCIBLE CO.
Jersey City, N. J.

SHEET METAL NOVELTIES.

WE ARE PREPARED T0O MAKE ARTICLES AND
STAMPINGS OF ALL KINDS AND SIZES.
TOOLS AND DIES MANUFACT'URE[;%ON

CG‘NTI?SACT. FURNISK Iéfx BLUE PRINTS

Wl;a,-t Do You 3

Want T, Buy?

line of business.

New Patent LABOR SAVING DEVICES,

We can tell you where to buy anything you want.
. Wr_ite us for the addresses of manufacturers in N
Novelties, Special Tools, Machinery, Equipments,

 MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK.
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] ¥
o F ﬁ A ~ AGE MAGAZ]NE IQIFLE § I HE “ KI I O I 4 ‘L,)
. " The Only W .
A in Steam E: b! sto- Y
deﬁ?},"% n exgnm:glgm enabling stu- g .303 and - %{szggﬂlienss $ is a Portable
positions. Includes operation of dynamos A 30'30 G I.b : N A Rift e ¥ H
20 motors, ) aliner. : v Practical
We teach by mail, Mechanical, Steam, Electri- N g o = W
cal, Civil and Mining Engineering; shop and B o W
Foundry Practice ; Mechanical Drawing; Archi- W Blue'
i felt R G | 1@ ¢ Fi
S, oot hote: Feiit | |8 Foine Sl ame
peution ' o The Rifle of the 20th Century Huntine. & Oil Burning
_When writing state subject in which interested. P W/
- g BAKER & HAMILTON, San Fran- Write for New * ]
M . cisco and Sacramento. Cal. W
-4‘ Pacific Coast Agents. Catalogue A. W GAS STOVE
) SAVAGE ARMS CO,, UTICA, N. Y., U.S.A. W R T .
International Oorrespondence Bchools, [ W Available in city or country, on land

HRox 942, Scranton, Pa. VG EEECEECECECCECEECEETEECEEETETEEETTECEEEEECTCECECEEEEEL ?r lse(zi{, an ywl;;re thabt absupl[;):y of its
ue erosene) can be bought or car-
ried ; and that means everywhere !
T Handsomely and strongly made of
o : 3 heavy brass and tinned iron; 8% inches
emlngto high, 8% inches top diameter, weighs
4% lbs., never gets out of order.

Typewriters Price, $3.75

= Other sizes — special finish for yachts=ovens,
frames and accessories.

Send for descriptive pamphlet
LooC ’ . i Boils one quart of water in three minutes.
]L-._ Cooks a six-pound roast to a turn in 60 minutes.
" It is the greatest of modern conveniences for
camping, yachting, picnics; a hot-weather comfort

in the household kitchen ; capable of meeting any
cooking requirement.

THE HYDROCARBON BURNER CO.
\_ 197 Fulton Street, New York. J

ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
«CAN I BECOME AN ELEC- }
TRICAL ENGINEER?”’

‘We teach Electrical Engineering, Electric Lighting,
Electric Rallways, Mechanical Engineering, Steam Engi-
neering, Mechanical Drawing, at vour home by mail.
Institute indorsed by Thos. A. Edison and others.
ELECTRICAL ENGINEER INSTITUTE,

Dept. A, 240-242 W. 28d St., New York.

LIGHTNING
CALCULATOR

Simplest and most perfect calculating machine made.

Introductory
Price Only

are used by the
heavy users WANTED

This is the supreme test of a type-

R J SOLD EVERYWHERE

Williams’ Shaving Stick - - 25c. writer. Good work on a brand new
Yankee Shavingl bgoap (R(;und or Square), 10c. machine proves little or nothing. a firm to take up the manufacture and sale of
Luxury Shaving Tablet, - - 25c. But it takes a first-class typewriter ’
Swiss Violet Shaving Cream, = = 50c. to keep doing good work, PROCTOR’S
Wélliams'lshaving ESoap(Barbers‘), 6 llzound '?a(fj a{ter year, under the heaviest .
ki b., 40c. isite also for toilet. nd of service.
akes, 1 b 40¢ ) XALSTE & B0 o o This is the secret of Remington Pateﬂt MeChaﬂlCal StOkel‘S
expect (Trial Size) Williams’ Shaving Tablet for 2c. stamp It ts for th i
to pay at least “ “ “ “Stick ¢ 10c. * Supfemﬂc¥- accounts 1or the uni- .
$10. Money ) ; " versal preference shown for the Rem- d S lf-Cl B
tmlckt i lf nott ;b; The only firm jlg t?j: "!;);Jr[g 1gakmg a specialty ington by experienced users. an Cll= ealllllg ars
o solutely of Si NG Seaps
best Calculator made for $3 00. w ckoff Seama.
All metal —Latest gun metal finish. Cannot THE ,:L-mg;"W“;{.‘!QMSDE&BE?‘IBS:'??:S. Ct. L v 327 'B ::y n:e$ ?‘:_?‘odlc" These inventions have been the subject of a
et oot el amPle S e o J | @reat number of patents and may now be

light and portableit will gointo your pocket. looked upon as complete and well-developed

The Ligh tning Calculator isused for verifying addi- .
tions of long columns of figures, checking lengthy invo ices, machines.
footing trial balances and proofwork, counting up mail order

receipts, tallying all kinds of quantities, cross additions, etc. » 3 F A ;\s ahproo{; of ;he du"lhfy of tlhlsd invention,
Accurate addition with no mental effort! [0} »500 have been fitte lfp in England.
Also one-fourth of this number have been re-
READ THIS! R . :
newed, many of which have been working 2o
Office PENNSYLVANTA RarLroap Co.,

New York City, June 20, 1900, years, and -5 per cent. of the business is from

The Book-Keeper Publishing Co., Ltd. old customers.

GeNTLEMEN : The Calculator received yesterday and am .
greatly pleased with the results of the ﬁ;ue wonder. You MID: ;l |M I i R NI IMB E R These patents can be taken up either on roy-
will hear from me again in the near future.

Yours truly, JOHN B. POST. alty r would sell for cash and small royalty.

Write to-day and take advantage of the $3.00 price.

Appl
Agents Wanted. PPly
JAS. PROCTOR,
THE BOOK-KEEPER PUB!ISHING CO., Ltd., Hammerton Street Iron Works,

Department O, DETROIT, MICH, Ancestry Interesting and Timely Burnley, England.

of the Coach Articles for |CE ShASHNES: Sertion, Enwine: Broyers

. OUT-0OF-DOOR MFG. CO., 99 Clinton Street, Milwaukee, Wis.
Knox Gasoline Runabout e 1N COUNTIY-LIVING —

: FOUR COLORS SPORT LOVING f R,
WHY SO POPULAR? BY EDWARD PENFIELD MEN and WOMEN ’

Immediate
Delivery. Novel and improved engine.
Entire absence of water.

Large carrying space in the
body.

TYPE WHEELS. MODELS 8 EXPERIMENTAL WORK. BMALL MACHINERY,
NOVELTIES B ETC. NEW 70 STENCIL WORKS 100 NASSAU 8T N.Y.

MDDELS [& EXPERIMENTAL WORK.

Ample pov:ier and all changes nventions developed. Special Machinery.

T —— Write for SPEGIAL OFFER TO NEW SUBSGRIBERS. £ Y. BAILLARD, Fo Bidg. Faskin Sokare. How York.

PR of fuel carried.

B Used in all parts of the AGENTS —_You can’t find a better proposition,
< country. N . o s A J ==
* ¥ THE OUTING PUBLISHING COMPANY, 239 FIFTH AVENUE, NEW YORK Honest busin ess, larzeprofits, advance
N\ Very reliable on ac- ment. Writ e"‘ give us n 'cll.mn&e to convince you. Lewis
y ) . §%\ cnun{ O oo e & Company, (6 North Third Street. St. Louis, Mo.
NN ZARE simplicity. - .
NS i on salary or commission; $12 daily or $100
- %ﬁk\ Welgh}. 675~P0unds. AG ENTs per month and expenses, selling our claim
= - Price $750. ' %l%otu&u&?ham? andb;%h sician&. Sayers & Company,
ST OF AGENTS.—A. P. U . 33 Stanh Street, Boston, . ) ve Street, St. Louis, Mo.
Mo, Srauorso Binwr, CO.’,'”%:T\’I"E;] a2 S;::Iee‘;yegevggsork City Town Topics says: - AL b -
W. E. Roach, 821 A treet, Philadelphia, Pa. . G. SPaLpING . Pioneer home cours
& BRBSI" ?Q;H‘Vﬂbﬂsﬂb :*:“e"“e,ngﬁﬂg% il8 550'" Agmxomm Co., v SHORTHAN ('a'rtlozmeafnd 2%rst Lesson Free. e
3935 Olive Street, St. Louis, Mo. 1SHER CYCLE UTOMOBILE 66 A
COMPAN‘\‘;,E De‘i:f\'are Street & M. h Avenue, Indiznapolis, Ind. THE NEW YORK CENTRAL Potts Shorthnndﬁ 9‘{“‘?“’ Bq;%.Wi]]lmE)OlE,P&.
KNOX AUTOMOBILE CO., SPRINGTIELD, MASS. IS THE . . . NEW YUR SHOlPPII(;I?‘-dby aqrendp(r)nslk;]e z}nd
] experienced lady. Send for clrcular.
MRS. LORD, 53 West 24th Street, New York City.
A NEW ENGLAND TRIO. } Like A Bird On The Wing , S
. — -
For years New England north from Boston has been National Railroad of America. E a . T
frequented by the vacationist and health seeker. 'I'he Th heel ithout % H . P . GAs N 'N E c A s 'N G s
B O O et o e made the In its issue of May 9, 1901, this item appears ewheelman without a . Materials and Blue Prints. Write,for Catalogue 9.
th gowitl?ndlgilighsful esceg?c s;xrrougd?ngs >cpome;or"t:t§lle PARSELL & WEED, 129131 W. 31st Street, New York.
abiding places, an abundance of methods Yor diversion, *IN the special issue of postage stamps to M B k Tt T
coupled with unexcelled traveling facilities. suffice to advertise the Buffalo Exposition the Post orrow as er raKe
mae‘l?e thle territory & most superior and much sought (&ﬁﬂceY Dcle{p(a‘uu?er;tRhﬁs‘ d‘(:;x;% honon; ",? lhﬁ ROSE PO“TEGH Nlc INSTIT“TE
outing place. ew York Central Railroad, the greatest mal T . . o . i f 5
Nortb%m New Fngland is really divided into three carrier in the world. The one-cent stamp is like a Shlp without a rudder. ﬁn%‘{}}géﬁ,?é.l'é‘g;‘,‘;ﬁg‘,“ 5@%22?*2‘,‘2#{35@?%2““éxct‘e‘;}f
f‘rlncipnl resort regions, viz.: Mountainy, Sea Shore and represents the lake navigation with which He cannot get all the enjoy- sive shops. 'Modernly equipped laboratories in all de-
akes: and for six cents in stamps the General Passen- the Central Railroad connects; the two-cent . prrtments. Expenses low. . 19th year. For catslog,
er and Ticket Agent of the Boston & Main e system, stamp, the famous Empire State Express ment he should out of his cyr- address C. L. MEES, President, Terre Haute, Ind.
oston. will send you a trio of booklets, known as train; the four-cent stamp, the automobiles clin ’ R
¢ Among the Mountains,” * Lakes and Streams,” and used v the Central Railroad_cab service; the g _
¢ Al Along Shore,” and with them you will get a tour five-cent stamp, the Niagara Falls bridge, past The Morrow enables one to
book which is overflowing with information ot benefit which the Central trains dash;_ the eight-cent t the steepest hills with
to travelers in Maine, New Hampshire and Vecmont. stn.mg, the locks at Sault Ste. Marie, through €oas 1%
This company issues a variety of illustrated descriptive which the Central Road steamers pass, and safety, and nearly one-fifth of
books which are listed in a readable index, and it you the ten-cent stamp, the ocean steamers witk h the | 1
want to know about them, drop a postal to the above which the New York Central Lines connect the way on the evel. -
address Blobe, T “anpracedented Facommition, by Itis the original coaster brake trios, on nows Tavented autamatic Car Conpler <Bro-
e Government establishes the New Yor and the only one that has never nounced perfect.. T. Y. HUGHLETT, Kilmarnock, Va.
Central as the National railroad of America.” been changed from the orlglnal y Panc
50 YEARS’ "n%iel- 200000 | . STATLER’S Aunrtican HOTEL
EXPERIENCE ver In use givin The Largest in the World. Send for map of
daily satisfaction. SIS I | SRt stbindy A cndeF teine Bok &
an be adjusted to any wheel. F. C. S%ATLERI Prop. § Statler’s Hotel, at Exposition.
7" “Buftalo; N. Y. 7" {Statler's Rest Ilicott S
. . Ask your dealer. uffalo, N. Y. atler’s Restaurant, Ellico q.

‘Write us for free illustrated booklet
ANTED R
ECLIPSE MANUFACTURING CO., VY AN OFFERS

BoxX. Eimira, N. % For anything new
in the way of . . .

AUTOMATIC MACHINERY

Coils SHOE BLACKING.—FORMULAS FOR For the manufacture of

Batteries | liquid and solid blacking are given in SUPPLEMENT
sent free. Oldest agency for securing patents, Plug Carburetors | 208, 1213 and 1239. Price 10 cents each. For sale
Patents taken through Munn & Co. receive

tonts taker . ; by Munn & Co. and all newsdealers. Wire Fencing, Netﬁng’ Wire
special notice. without charve. in the o _

Scientific American. Cloth, etc.

A handsomely illustrated weekly. Largest cir- -
cula*ion of any scientific journal. Terms, $3 a Say whether European Patents

CAMBRIDGEPORT, MASS.

TRADE MARKS 3to 5 H. P. MOTORS
DEesIGNS :
COPYRIGHTS &C. .

Anyone sendinyg a sketch and description may
quickly ascertain our opinion free whether an
invention i8 probably patentable. Communica- S ki
tions strictly confidential. Handbook on Patents parking

yMeat,N:(ﬁrénOéma. $1. Sold by al]NnewsdeYalexsk. y OFAENXEII'!(AE_ R%IS_ cIIRs!%'gON to be disposed of. . . . .
iNN £ 00,361 Broadway. N @ - . > . Address: “ KER,”
LR & U020 e NEW 10T : “URRNETIN EANE PERFORAING ¥, 2osnanon - CRICAGO, ILL.us eant * WIRE WORKER

Box 773, New York.
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among American
made automobiles
are certainly the

WINTON
MOTOR
CARRIAGES

=
% a Most favored by

f)‘\‘\\, society because
. they look better,
run better, operate
r and are in
The acme of
Strong, safe and durable.

PRICE sl 200. eas.
every way superior to other machines.
high-grade manufacture.
Hydro-Carbon System.

THE WINTON MOTOR CARRIAGE coO.,
486 Belcen Street. Cleveland, Ohio, A.
FASTERN DEPOT, 150-152 East 58th street New York.

« THIS WILL CARRY YOU.”

ELECTRIC VEHICLES

OF ALL VARIETIES.
STORAGE

BATTERIES.

MOTORS.

We make a specialty o elivery Wagons
and Busses. EF~ Write for Catalogue.
SCOTT AUTOMOBILE CO.,
8927-8989 Ollve Street, St. Louls, Mo., U. 8. A,

CHARTER ENGINE
UBED =nir®

By ANy OnE
frOR ANY PURPOSE
FueL—Gasoline, Gas, Distillate
Stationaries. Portabies, Engmes and
Pumps, Holsters
Send for Cat and T
§# State Your Power Needs

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

BRISTOL’S
RECORDING INSTRUMENTS.
Pressure Gauges, Vacuum Gauges. Volt~
B metcrs, Amperemeters, Wattmeters, and
¢ | hermometers, make continuous records
Day and Night. Will pay for themselves.
Every instrument fully guaranteed and
sent on 30 days’ trial. Sendfor Circu-

lars and Specimen Chart
The Bristo] Company, Waterbury, Conn. |
%ILVER MEDAL PARIS EXPOSITION.

GET A RUNNING GEAR and

BUILD YOUR OWN

AUTOMOBILE

We make two
styles, solid rub-
ber or pneumatic
tires, complete
with springs and
wood wheels.

The Brecht Automobile Co.,1206 Cass Av,,St.Louls,Mo.

WATCHES

No advertisement can properly dpo rtray
the utnkm’lg etfects produced in our
watches. hey are illustrated in our

BLUE BOOK showing Ladies’ Watches
in all metals and exquisite enamels;
our

RED BOOK showing Men’s and Boys’
Watches
with up-to-date attractive designs.

Eitber Blue or Red Book sent on application.

THE NEW ENGLAND WATCH CO,,
37 & 39 Maiden La.ne, 149 State Street,

New York Cit: Chicago.
Spreckels Buiiding, San Francisco.

% perfect
protection

Wi

M:nu- s for your
facture Bank Account.
NOTES, ¢ Write us a letter
CHECKS, and we shall be pleased
DRAFTS, 7 to tell you all about the
BIL L " SEGURITY GCHECK

LADING

and other mon-
etary paper
absolutely

and furnish you samples.
Cost is very little.
The Security

prgm(;%ed Check ‘Co
alteration. 45Lib’rty
Reliable Snreg&
wm“‘”"iﬁa. York.

WALTHAM WATCHES

Ralph Waldo Emerson in an
essay on Eloquence said, in
speaking of a man whom he
described as a Godsend to his town,

“He is put together like a
Waltham Watch.”

** The Perfected American Watch”*’®, an illustrated book
of interesting information about awafches, «will be sent
free upon request.

American Waltham Watch Company,
Waltham, Mass.

AUTOMOBILES

ELECTRIC GASOLENE

Mmk II1 Columbia Phaeton.

EARLY DELIVERY OF 1901 MODELS

Equipped with

NEW EXIDE BATTERIES

Excelling all others in

CAPACITY AND DURABILITY
FORTY MILES ON SINGLE CHARGE

To obtain the leading type of vehicle at moderate cost one should

WRITE FOR 1903 ILLUSTRATED CATALOGUE AND PRICE LIST
Or call at

ELECTRIC VEHICLE CO., 100 Broadway, New York.

“KODAK”

Stands for all
that is Best in
Photography

To the perfection of Kodak
construction, to the perfec=
tion of the KodaKk mechan=
ism, to the perfection of
the Kodak lenses, is due the

Griumph of Kodakery

All Kodaks Load in Daylight with our Transparent
Film Cartridges. Several styles use either films or
plates. Sixty-four page catalogue, describing them
in detail, free at the Kodak dealers or by mail.

EASTMAN KODAK CO.

Rochester, N. Y.
| S
JESSOP'S STEEL W

FOR TOOLS, SAWS ETC.
WM JESSOP & SONS L'2 91 JOHN ST. NEW YORK

STEWARD'S WONDER
Is the highest class Acetylene Gas Burner. All Lava
Tips. A new argand burner $2.50 hmheet candle pow-

er obtainable. oxre ondence solicited
STATE LINE MFG. O Chattanooga, Tenn U.S. A.

@ FRELATSURFALES
RINDE

uummmm’” tisw
All varieties n.! |owesv. prices. Best Railroad
SEH]BS Track and on or Stock Scales made,

HBESLY&IJoEmmm
Also 100v usefu articles, includi Sates,

Sewing Machines, Bicycles, Touls, etc. Sava
Money. Lists Free. CHICAGO SCALE ’Co.. Chicago. 1lI,

CRACKS IN FLOORS

n.re unui htl;, unclean nnd unsa.nitary
RACK AND

CREVI(,E FILLLR is the only

perfect remedy. A Paste, easily

applied, elustlc adhesive,

and non-shiinkable.

and moth proot.

about gc. per 8q. ft. 51bs,

will treat an average room.

Price 20 cts. per 1b. State J

the kind and condition of g

wood when ordering, and®

full instructions 1l be

given. Isalsothe best filler

tor open-grained woods.

GRIPPIN MFG. CO., Lock Box Newark, New York,

(Inclose stamp for booklet. )

"THE LATEST

TIGKLING MAGHINE

Fun, Instruction and
Invuzoral;lon comblned
By exgress |1,

25 Cents extra.

R. I. Telephone & Electric Co. =2
22 Calender St,, Providence, R.I.

HIS shows the
grlnclple at the

~

PRESIDENT
SUSPENDERS

The only suspender ms,de on & 8ci-
entific, comfort-giving basis. Look
for “President” on the buckles.
Trimmings can not rust. Bold
everywhere 50c., or by

©O. A. EDGARTON MFG. CO.
Box 222, Shirley, Masa.

BRADLEY PULVERIZER CO., Boston, Mass.

ing Portland cement clinker the Griffin Mill is the most satisfactory and ecc

(VIEW OF TRAIN BEARING FOURTEEN GRIFFIN MILLS TO IOLA CEMENT CO.)

““MoST SATISFACTORY AND ECONOMICAL.”

IOLA PORTLAND CEMENT COMPANY.

DeTrOIT, MICH., Oct. 16, 1900.

Gentlemen : — Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty-two 30 in. Griffin
Mills in our plant. The writer has had a 1arFe experience with most kinds of grmduixg machinery, and is prepared to say that for grind-
grinding

on the market.

per hour. Yours truly,

(Sgd.)

catalogue of this remarkable mill,

© 1901 SCIENTIFIC AMERICAN, INC.

Each of the above mills hasat times run over ten barrels per hour, and on long runs has averaged nine and a half barrels each
IOLA PORTLAND CEMENT CO,,
Per Joun T. HoLMES, Managing Director,

We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive
It will surely interest you and may save you money.

THE BRADLEY PULVERIZER CO., BOSTON.
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