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THE FUTURE WATER SUPPLY OF NEW YOERK CITY

The expert commission which was appointed to ex-
amine into the question of the available sources of
water supply for New York city, and the best methods
of conserving and utilizing the same, has made a pre-
liminary report to the Board of Estimate. The com-
mission states that in spite of the decrease in the waste
of water by consumers in New York, it is necessary, in
view of the rapid growth of the city, that steps be
taken immediately to secure a larger supply. Accord-
ing to the preliminary estimate of the eminent
engineers who have made this investigation, immediate
provision should be made for storing and introducing
into the city an additional daily supply of 200,000,000
gallons, to be delivered by gravity at an elevation of 300
feet above mean tide level. The cost of this portion of
the scheme, including the necessary dams and aqueduct,
will be $50,000,000. Acting on the advice of the Corpora-
tion Counsel, the investigation was confined entirely to
those streams of water which lie within the State of
New York,-and the commission discovered that there
are three available sources of supply. First, from. cer-
tain of the eastern tributaries of the Hudson; secondly,
from a portion of the eastern tributaries combined with
the headwaters of Esopus Creek on the easterly side
of the Catskill Mountains; and, thirdly, by pumping
and filtering water taken from the Hudson River, at a
point a few miles above Poughkeepsie. Although any
one of these sources can be developed to maintain a
constant supply of 500,000,000 gallons daily, the
Commissioners are unanimous.in recommending the
upland waters in preference to water taken from the
Hudson River, although they admit that the latter can
be made pure by filtration and, indeed, must be re-
garded - -as the ultimate reserve for the-demands of the
more dlsta% future. It is recommended that in any
cage the city begin at once the construction of filters,
bvth for the present Croton water supply and for all
other waters taken from surface streams. ,The surveys
upon which the report is based include about 125 miles
of aqueduct location extending from Jerome, Park reser-
voir to the site of the proposed reservoirs,. and com-
prising 80 miles of surface aqueduct following the con-
tour of the ground, 40 miles of aqueduct in tunnel,
and about 5 miles of large steel pipe siphons. Al-
though the works that it is recommended to put in
hand at once contemplate an additional sapply of not
over 200,000,000 gallons a day, for obvious reasons the
aqueduct has to be built of sufficient size to accom-
modate the ultimate 500,000,000 gallons daily capac-
ity of the larger scheme, when it shall have been
fully developed. The controlling feature as regards
speed of .construction will be the great line of aque-
duct; and as this will take at least five years to
complete, it is recommended that immediate steps be
taken to initiate this greatly needed work. The con-
clusions of the report will be found in full in the cur-
rent issue of the SUPPLBMENT.

The recommendation that immediate steps be taken
to increase the water snpply of New York is one that
will commend itself to every one who has studied the
situation.” The preseat margin of consumption over
‘supply is none too large; and when it is, remembered
that New York adds to itscli every year a population
equal to that of a first-class city, the urgency of the
case is at once apparent. Whatever is done should be
done on the most liberal scale. It has too often trans-
pired that water supply provisions that looked over-
bountiful when - they were projected, have proved
meager in proportion to the ever-accelerating growth
of the municipalities that they supply. This 500,000,000-
gallon aqueduct looks like a gigantic scheme; but the
growth of this city is gigantic; and it-would take a
bpld prophet to set a limit to water demands of the
future -metropolis of tk~ world.

Scientific American

PIPE GALLERIES V8, UPTURNED STREETS.

A contemporary has estimated that on July last, ex-
clusive of the excavations for the subway, there were
thirty-two miles of open trenches in New York city.
Large as the estimate is, it is probably rather under
than over the mark, for it is undeniable that the con-
dition of the streets of this, the metropolis of the
Western Hemisphere, is not merely a source of untold
annoyance and loss to the citizens of the city, but is
a positive blot upon a municipal administration which
should be‘'a pattern for the world at large and not a
by-word and a reproach. It is to the credit of the Rapid
Transit Commission and its engineers that the original
plans of the subway contemplated the construction of
pipe galleries; and it was simply because of the vic-
ious obstruction of certain Tammany politicians in
other departments that the subway plans were aban-
doned and the pipes laid above the roof of the sub-
way, a few feet below the street surface. But although
the mischief hag been done on the 20 miles of road
now approaching completion, there is no reason why
a properly constructed gallery should not be built on
either side of every new branch of the subway that is
contemplated in the plans for future enlargement of
the system. In any case, subways or no subways, there
is absolutely no excuse for the shocking condition in
which our streets are left when a section of the sub-
way is completed, or the street surface is taken up
for the laying or repairing of gas, electrical, or water
mains. We presume that there is a clause in the
Rapid Transit contract, and a statute in the city laws
requiring that when the street surface is broken up for
any cause whatever, it shall be restored at once on the
completion of such work to as good condition as it
was when the work was opened. As a matter of fact
contractors and other disturbers of the street surface
seem to be permitted to leave the street in just what-
ever condition of digrepair they may please, with the
result that scores of miles of our thoroughfares. are
left in a disfigured condition for months after the
job of pipe laying, sewer construction, etc., has been
completed. We commend this matter to the attention
of the Rapid Transit Commissioners and the Com-
missioner of Public Works.

—— A — — .
AT LAST, THE SIDE-DOOR PASSENGER CAR.

For many years the SciENTIFIC AMERICAN has been
an urgent advocate of the use of a modified form of
side-door passenger car for suburban service. It is
a well-understood fact among railroad . men that the
speed of suburban service, other things being equal,
is_dependent upon the quick starting and stopping of
the trains and the speedy discharge and taking on of
passengers. The first has been solved by the electric
motor, and the solution of the second lies in the sub-
stitution of the side-door for the end-door car. There
is no company in America that has had such wide ex-
perience in heavy suburban passenger service, or has
given so much intelligent thought to the problem, as
the Illinois Central Railroad. More than a decade
ago, when they had to make special provision for han-
dling the millions that traveled between Chicago and
ohe World’s Fair, they designed and built a special
side-door passenger car, which was a revelation to
travelers in the speed with which it could be emptied
and filed, and the marked effect it had upon the fre-
quency of the train schedule and the average speed of
the trains. The lesson learned in that successful experi-
ment was not forgotten, and the same railroad has now
brought out a large standard passenger coach for sub-
urban service, capable of seating a hundred passengers,
and constructed with a dozen side doors, one opposite
each pair of seats. By the courtesy of the officers of
the road, we are enabled to present in the current issue
of the SuppLEMENT an illustrated description of this
interesting and, ‘as we think, epoch-marking car.
While we refer our readers to the article in the Sup-
PYLEMENT, we may mention here that the carrying ca-
pacity of the new car, per foot of length, is 55 per
cent greater than that of the standard end-door cars
now in use. The experience gained in the few days that
the cars ha.ve been in service has shown that their
capacity and speed of loadmg and unloading is greatly
in advance of that of the standard type. A careful
timing at one of the intermediate suburban stations
showed that from one of these cars forty-six passen-
gers were unloaded in two seconds, about half of whom
were lady passengers that were riding upon the new
type of car for the-first time. Contemporaneously. with
the improvement, in the passenger-handling ability of
the car, careful attention was given to the subject of
indestructibility by fire or collision, and\ the.construc-
tion, with the exception of the inside and outside finish,
is entirely of steel. The under frame consists of four
9-inch steel I-beams, the end siils and car framing
being also steel channels and I-beams, and the whole
nietal under framing is covered with a continuous steel
floor of 14-inch plating. The framing of the sides and
roof is of steel, and heavy vertical steel trusses are
provided in the walls of the car at each end, which
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will eftectually prevent that most frightful cause of
death and maiming in collision known as telescoping.
We have drawn special attention to this car because
it is our belief that just now, when the extension of the
Rapid Transit facilities of this and other large cities
are being so thoroughly reorganized and reconstructed,
it will be the greatest pity in the world if the capacity
of these systems should be limited by an over-conserva-
tive adherence to the end-door type of car with its con-
gestion of passengers and its too-slow loading and un-
loading at stations. In the car under consideration the
objections to the English car have been met and
cleverly eliminated, the seats, which are arranged trans-
versely of the car, being placed down the center of
the car, and two side aisles provided, which extend for
the full length of the car. This arrangement allows a
passenger to board the car immediately opposite any
point on the platform where he may be standing, and
look for a vacant seat while the train is in motion, thus
avoiding the only cause of delay on the otherwise
speedily loaded and unloaded English car. The side
doors are so arranged that they may be opened indi-
vidually by those who wish to leave the train, and shut
collectively by the brakeman from the platform.

THE 60,000 HORSEPOWER PLANT AT THE WORLD'S

FAIR,

BY LIEUT. GOLFREY L. CARDEN, R.C.8.

The floor space in the Machinery Hall of the
World’s Fair, St. Louis, 1904, has been applied for
some four times over. It is now practically finished
and the adjoining Steam, Gas, and Fuel Building is
over 60 per cent completed. This latter building is
a steel, fire-proof structure, measuring 326 by 300 feet.
The total length of Machinery Hall is 1,000 feet and
along more than one-half of this distance will be
found prime movers constituting the power plant of
the Exposition.

It was originally supposed that 40,000 horse power
would suffice to perform all the functions devolving
upon a power plant at the Exposition; but more than
60,000 horse power is now planned for instaliation in
the Machinery Building, and of this amount a trifle
more than 50,000 horse power has been assigred work
in the service of the World’s Fair.

In a previous number of the SCIENTIFIC AMEKICAN,
a list was given of the prime movers of the larger
sizes entering into the power plant proper, and in re-
verting to that description it is only necessary to re-
mark that the principal units will comprise gas en-
gines, high-speed steam engines, and turbine engines
from various parts of the world. One offering comes
from as far east as Stockholm. while still another
unit comes from a point as far west as San Francisco.
The locations of the prime movers have been definitely
decided upon, and the work of installing will com-
mence during the coming month. As planned by Mr.
Thomas M. Moore, chief of the machinery department,
there has been allotted a good reserve of power for
each particular line of work, and the units utilized in
common service will be found grouped together. Take
for example, the Intramural Railway. This road has
a length of about seven miles and is a d‘ggble track
trolley system throughout, with standard gage and
standard type. of open cars. The motor equipment,
the brake eqﬁipment, and the power plant for the
operation of the road all constitute exhibits, and one
of the units of the power plant comes from San Fran-
cisco, another from as far east as Berlin. The In-
tramural Railway power plant will be located In the
central portion of Machinery Hall and the prime mov-
ers in this plant are as follows: (1) A 1,750 B. H. P.
Oechelhauser system gas engine (100 R. P. M.) built
and exhibited by A. Borsig. Tegel-Berlin, and supplied
with gas from a producer plant built and exhibited by
Julius Pintsch, of Berlin; (2) a 900-horsepower Cor-
liss type steam engine (85 R. P. M.) built and exhib-
ited by the Murray Iron Works Company, of Burling-
ton, Iowa; (3) a 750-horsepower modified Corliss
steam engine (100 R. P. M.) built and exhibited by
the Lane & Bodley Company, of Cmcmnatl 01110 (4)
a 600-horsepower four-valve steam engine (150 R. P.
M.) built and exhibited by the Harrisburg Foundry
and Machine Works, Harrisburg, Pa.

In addition to the foregoing it is proposed to utilize
a tangential water wheel built. and exhibited by the
Abner Doble Company, of Sa.n Franmsco Cal. The
combination will consist of a steam pump built by the
Jeanesville Iron Works Covnpany, which is planned
to deliver 1200 gallons of water pef minute at a press-
ure of 300 pounds; the water is conveyed through a
glpe line and delivered against the tangential water
wheel. 'I:hls Jatter will be directly connected to a
Crocker-Wheeler generator. The water wheel will be
incased in plate gla~s, and when making 900 revolu-
tions per minute 1,000 horse power will be developed.
Incidental features will be a Lombard governor on the
water wheel and a Venturi meter. measuring the.water

delivered through the pipe line.

All of the generators for the prime movers of the
Intramural power plant will be of the Crocker-Wheeler
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type, and in every instance they are directly coupled to
the prime movers and deliver current at 550 volts at the
switchboard.

As a further instance of work devolving upon the
power plant, take the water-pumping requirements.
At the Paris Exposition the pumping service called for
45,000 gallons of water per minute; at St. Louis, the re-
quirements are 90,000 gallons of water per minute.
This water is to be lified by three centrifugal pumps
of the Worthington type, which pumps are entered
as exhibits. Each is planned to deliver 30,000 gallons
of water per minute against a total head and suck
of 158 feet. Three induction type motors, each.of 2,000-
horsepower rating, are to operate the pumps. The
energy required for the operation of this feature alone
equals the total energy had from the Niagara power
plant by the Pan-American Exposition, and the total
energy availed of for illuminating the Buffalo Exposi-
tion.

It may be interesting to note, with reference to the
waterways, that the main one consists of a grand
basin with lateral lagoons. The water is delivered
into this basin from a niche in front of Festival Hall
and from fountains in front of two ornate restaurant
buildings which flank the Terrace of States. From
these three points it flows over cascades, and it is to
be illuminated by electric lights placed under the lip
of each step which breaks the spill.

Speaking generally, about 80 per cent of the energy
developed by the power plant will be in 6,600-volt alter-
nating current, three-phase, 25 cycles, this for the gen-
eral lighting and hydraulic work of the Exposition;
but there will be a material amount of 2,300-volt, 50
cycles, three-phase alternating current, generated by
foreign exhibits and used for arc lighting, and there
will be the 550-volt direct current, for the operation of
the Intramural Railroad. In addition to the foregoing,
there will be minor installations for the generation of
beth alternating current and direct current of standard
voltages and characteristics, for the motor service of
exhibitors in Machinery Hall.

More than a year ago the claim was made that the
steam boiler, boiler appliances, gas producer, and fuel
handling propositions would be adequately and credit-
ably housed in a spacious building and that this build-
ing would be found in the center of the ground. This
claim has been made good, and at this writing a steel
structure in close juxtaposition to Machinery Hall
proper is rapidly nearing completion, and in outward
appearance this latter building, known as the Steam,
Gas, and Fuel Building, will be architecturally in full
keeping with the main Machinery Hall.

In this annex it is proposed to illustrate the
most modern methods and economy in steam and
gas generation and the handling and treatment of fuels;
and, parenthetically, it may be remarked that -the
most exhaustive methods will be followed to secure
absolute and reliable data as to the performance of
every plant under the control of the Machinery Depart-
ment. The reports will be embodied in the final Ex-
position reports to the United States government, and
will doubtless be availed of by the foreign commis-
sioners in reporting to their respective governments.
In this connection, take the announcement of one of
the fuel-gas producing companies that they will re-
quire, when developing 1,750 horse power in one of
the gas engines of the power plant, 1,575 pounds of
anthracite coal per hour, and when not operating, 50
pounds of anthracite coal per hour. This means lesg
than 1 pound of coal per horse power per hour, and
if the claim is made good as a result of six months of
Exposition service, there will be some valuable data
at hand from wholly disinterested and capable ob-
servers.

Economical illustrations in the Steam, Gas, and Fuel
‘Building will commence with the coal in 50-ton, hopper-
bottom, self-cleaning, steel cars controlled and operated
by the Exposition. These cars bring the coal from the
mine to the Fuel Building, where it is dumped and
automatically conveyed to and from bunker and
crusher, or either, and thence to the mechanical stokers,
gas producers, and briquetting machines. Over 2,200
lineal feet of conveyor lines are reauired in this auto-
matic coal-handling system. Bituminous coal, anthra-

cite coal, briquettes, and crude oil will all be used for.

the purpose of providing lines for comparison and to
illustrate as fully as practicable the broad subject of
the use of fuels for power purposes. Every attention
will be paid to the avoidance of smoke, and ‘spe(‘:iél

facilities will be accorded stoker builders to substan-’

tiate their claims in this direction. In this building will
be found a line of marine water-tube boilers represent-
ing nearly all the more digtinguished types in ﬁﬂrv;ce
in the world to-day, and a:separate stack will ‘be avail-
able if called for by any one exhibit, provided at least
1,500 horse power is involved.

A permit has been granted to the Philadelphia,
Washington and Baltimore Division of the Pennsyl-
vania Railroad to build twin tunnels under the United
States capitol. Electricity is to be the motive power.

Scientific American

THE HEAVENS IN OCTOBER.
BY HENRY NORRI8S RUSSELL, PH.D.

Though the part of the sky which can now be well
seen in the evening is not a very brilliant one, we
may yet find much to interest us in identifying the
various constellations which are now visible and the
planets which happen to be in sight.

We may well begin with the brightest object of all
—the planet Jupiter. At our usual hour (10 P. M. at
the beginning of the month, 9 P. M. in the middle, or
8 at the end) he is a little to the east of south about
balf way up the sky, and cannot possibly be mistaken
for anything else.

Above Jupiter is the great square of Pegasus, which
is very easy to recognize. Its right-hand side points
downward toward the planet. Farther down on the
same line is an isolated bright star. This is Fomal-
haut, which, with the small stars, nearly forms the
constellation of the Southern Fish.

The lower side of the great square of Pegasus, pro-
longed to the right for about three times its own length,
brings us near a bright star in the Milky Way with a
fainter one on each side of it. This is Altair, which,
like Fomalhaut, is quite near us, speaking from the
astronomical standpoint—a mere matter of eighty or
a hundred millions of millions of miles. The little
diamond-shaped group between Altair and Pegasus is
Delphinus, sometimes known to sailors as Job’s
Coffin.

The bright object below and to the left of Altair
is the planet Saturn. The two small stars in between
are in Capricornus, and are the brightest in that con.
stellation. Both are worth looking at with a field-
glass.

Aquarius, in which Jupiter is now situated, is also
lacking in conspicuous stars. Its most characteristic
group, resembling the letter Y lying on its side, may
be found by prolonging the diagonal of the great square
of Pegasus downward and to the right for about its
own length.

The opposite diagonal, carried up into the Milky
Way, lands us in Cygnus—a verjv fine constellation,
with the familiar “cross” of bright stars—and, ex-
tended farther, comes near Vega, the very bright blu-
ish star which marks the constellation Lyra. Below
Vega, and more to the right, is Hercules, now well
down in the west.

Returning once more to Pegasus, we notice that from
the upper left-hand corner of the square there extends
a line of fairly bright stars. The first two of these
are in Andromeda. - The third, at a little greater inter-
val, is Alpha Persei, while the one below, and rather
out of line, is the famous variable Algol.

Still farther on is Auriga, with the brilliant Capella.
Farther south is Taurus, with the ruddy Aldebaran
just rising, and the silvery Pleiades higher up.

Below Andromeda a little triangle marks the head
of Aries. The large constellation, Cetus, fills most of
the sky lower down, extending from the edge of Taurus
nearly as far as Fomalhaut.

Of the circumpolar constellations, Ursa MaJor is
directly below the pole. Draco and Ursa Minor are on
the left, and Cepheus and Cassiopeia are above it.

Beta Andromede, the first star of the line that runs
northeastward from the great square of Pegasus, may
be used to help us find a very interesting object. A
short distance northward of it, in a direction at right
argles to the main line of stars, we come upon a
small star of about the fourth magnitude, and then on
a second, a little out of line. Just beyond this, and
exactly in line with Beta and the first star, is a hazy
patch of light, visible to the naked eye, but much
more conspicuous with a field-glass. This is the great
nebula of Andromeda—the brightest of all such objects
and the type of a large class of nebul.

Viewed with a small telescope, it appears only as
a dull mass of light, with no well-defined boundaries,
but concentrated rather sharply to a central nucleus.
With large visual telescopes two parallel dark lanes
or streaks can be detected near one side of the nebu-
losity, but this is about all. But long-exposure photo-
graphs tell a very different story, and show that this
nebula, so insignificant to the naked eye, is really one
of the most magnificent objects in the heavens.

So many of these photographs have been repro-
duced that the majority of our readers are probably
familiar with their appearance. They show that the
dark lanes visible to the eye are only parts of a much
more extensive system, which divides the nebula into
a series of concentric elliptical rings. The impreg'sion
given by the photograpks is of a vast, thin, flat.sheet
of luminous matter, nearly circular in actual form, but
much foreshortened by being seen at a high angle.
The outer parts of tfns sheet show a cloud-like'struc-
ture, and are arranged in spiral stree.ms which can
be followed as they wind gradually in toward the cen-
ter until they are l¢st in the glare produced by the
over-exposure of the bright inner part of the nebula.
The dark lanes seem to be simply the places where
we look through between these luminous clouds to
the dark sky beyond.
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The whole appearance of the photographs suggests
strongly the idea of the old nebular hypothesis—a
shrinking mass which, as it contracts, throws off rings
ready to condense into planets. But we must be cau-
tious in adopting any such view, especially as the
theory on which it is based is now being severely criti-
cised upon mathematical and physical grounds.

The real constitution of this nebula, and of the
many others which resemble it in general characteris-
tics, is still uncertain. Its spectrum appeared to its
first investigators to be quite continuous. This is very
puzzling, as it would seem to follow that the light of
the nebula comes from glowing solid or liquid matter,
or from gas under a high pressure.

More recent photographs of its spectrum have
brought out the still more important fact that it con-
tains faint dark lines, and resembles the solar spectrum
in general character, though the lines are faint and
diffuse.

The existence of these dark lines is not universally
admitted, and further observations are desirable, but
the writer is disposed to believe in their reality.

Now the only way that we know of by which such
dark lines in the spectrum can be produced is by the
selective absorption of a highly heated atmosphere
like the sun’s. It is inconceivable that the nebula
as a whole can have such an atmosphere, and so we
are led to the conclusion that it must consist of a mass
of stars.

Many attempts have been made, from the time of
Herschel downward, to resolve this nebula into stars,
but even the most powerful telescopes fail utterly to
do so. If it really consists of stars, they must be so
small, or so enormously far away, that they cannot
be seen individually even with the largest instruments,
but form a mass of diffused light, just as the stars of
the Milky Way do to the naked eye.

This theory appeals keenly to the imagination, for
if it is true this nebula may be an assemblage of
stars even greater in extent than the whole of the
Milky Way, and at a correspondingly enormous dis-
tance from us—one which it might take light a million
years to travel.

It seems pretty sure that, viewed from such a dis-
tance, our own Galaxy would appear as a spiral or a
ring nebula, something like the Great Nebula, though
without its central condensation, and it is certainly
possible that the Andromeda nebula may be of this
character—another ‘‘universe’’ perhaps more extensive
than our own. But it must be clearly borne in mind
that the evidence available at present is too scanty
to justify us in making any definite statement to that
effect.

THE PLANETS.

Mercury is evening star until the 3d, when he passes
through inferior conjunction and becomes morning
star. He will not be visible till the latter part of the
month. On the 18th he reaches his greatest elonga.
tion west of the sun, and rises about an hour and
twenty minutes before him, so that he should be seen
without much trouble near the horizon, a little south
of east, at about an hour before sunrise.

Venus is also morning star, and is very conspicuous,
rising an hour and a half before the sun on the 1st,
and more than three hours before him on the 31st.
During the first part of the month she rapidly grows
brighter as her narrow crescent widens, and at the
time of her greatest brilliancy, on the 24th, she is
twice as bright as she was on the 1st. Later on she
slowly decreases in brightness.

Mars is evening star in Scorpio, but is inconspicu-
oug, being faint and far south. On the 3d he is quite
near Arcturus—about 3 deg. north of the star. In
the middle of the month he sets at about 8 P. M.

Jupiter and Saturn are in Aquarius and Capricornus
respectively, as already described, and are both well
placed for evening observation. Saturn is in quad-
rature on the 27th.

Uranus is in Ophiuchus, and has practically disap-
peared for the year, as he sets at about 8 o’clock. On
the 24th he is in conjunction with Mars, being about
114 deg. north of the latter. Neptune is in Gemini, and
rises at about 9 P. M. on the 15th. It will be a couple
of months yet before he can be conveniently observed
in the evening.

THE MOON.

Full moon occurs at:10 A. M. on the 6th, last quarter
at 3 P. M. on the 13th, new moon at 10 A. M. ou the
20th, and first quarter at 3 A. M. on the 28th. The moon
is nearest us on the 16th, and farthest away on the
28th. She is in conjunction with Jupiter on the 4th,
Neptune on the 12th, Venus on the 17th, Mercury on
the 19th, Mars and Uranus on the 24th, Saturn .on
the 28th, and Jupiter again on the 31st. ‘

On the 6th there occurs a large partial eclipse of the
moon, seven-eighths of which is obscured. It is in-
visible in America, but ¢an be seen throughout Asia
and in part of eastern Europe and Africa.

Florence, Italy, September 3, 1903,
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THE SIEVERT PROCESS OF MECHANICAL GLASS
BLOWING.

Every maker of glass utensils knows the effect of
cold metallic surfaces upon the superficial ductility of
glowing plastic glass. The sudden absorption of heat
causes the upper layers of glass to harden in innumer-
able ridges and lumps. Blown glass, on the other
hand, coming as it does in contact only with the atmo-
sphere as it hardens, preserves the mirror-like gloss

Bas-Relief of Emperor William IL Blown in Glass.

of a fluid that has congealed, undisturbed. It is like-
wise well known to the glass-maker that if the tools
with which the glowing glass is handled be moistened,
a layer of steam is formed between the glass and the
tool, which layer conducts away but little of the heat.
The principles which underlie these phenomena have
been practically utilized by Mr. Paul T. Sievert, of
Dresden, Germany, in the glass-blowing process which
we described in our issue of May 10, 1902, and also ina
process which was there referred to, but which will in
this article be more particularly described.

Mr. Sievert’s attempts to roll out molten glass into
plates by means of rollers and rolling tables, the sur-
faces of which consisted of water-soaked fibrous ma-
terial such as wood, paper, asbestos, and the like, were
at first not altogether crowned with success. During
the rolling process the injurious effect of the cold
metallic surface was particularly marked. Here then
was a most excellent opportunity for utilizing not a
metallic surface, but a layer of vapor in direct con-
tact with the congealing glass. The water-soaked
rolling-tables, however, were found to be defective in
certain important respects. The steam generated be-
tween the moist bed-plate and the molten glass must
be allowed to escape. If the glass surface be very
large, and the bed-plate more humid at some points
than at others, steam will be generated in larger quan-
tities in such places and will there have a greater ex-
pansive force, with the result that a bubble will be
formed. This peculiar effect caused by variable humid-
ity has been turned to good account by Mr. Sievert. If
the glowing layers of glass resting upon the moist bed-
plate, or rather upon the layer of steam generated, be
tightly forced into contact with the bed-plate at its
edges so that the steam cannot escape, it follows that
the steam generated must force the superposed glass
layer upward into a huge bubble. In Mr. Sievert’'s
earlier patents we find these principles practically ap-
plied for the first time.

The plastic layer of glass e (Fig. 1) is laid upon a
layer of asbestos m, which is fed with water through
the inlets ¢, in the upper surface of the hollow plate

Fig. 4.—Spreading the Molten Glass on the Asbestos Plate,
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a. The layer of steam generated forces the glass up-
ward by reason of the fact that the glass layer is
pinned down to the bed-plate by fingers n, so that the
sieam cannot escape. A second application of the

same principle is somewhat broader in its scope. A.

plastic layer of glass e (Fig. 2) is placed on a layer
of asbestos, which is kept moist by a supply of water.
Upon this layer of glass a frame f is superposed, and
held down tightly by clamps ». The layer of steam
formed beneath the glass cannot escape, because the
edges of the frame and the sheet of asbestos form an
air-tight joint. Hence the steam must act upwardly,
and the layer of glass is blown into a hollow body.
The pressure of the steam, and consequently the size
of the bubble formed, can be regulated by adjusting the
clamps e. A third patent discloses the fact that the
upward blowing of the layer of glass by means of a
layer of steam is but a single instance of the practical
application of a general process. It is recognized that
molten glass can be spread upon the bed-plate, pinned
down by a clamp frame having the shape of the body
which is to be formed, and forced into a mold by
means of compressed air, steam, or other elastic fluid.
It is this particular process which has been described
in the issue of the SCENTIFIC AMERICAN previously re-
ferred to. ’

In practically carrying out these processes the
system illustrated in Fig. 3 is adopted. The figure in
question illustrates an amplification of the apparatus
outlined in Fig. 2. Upon the carriage ¢ the bed-plate
a is placed, and upon the bed-plate a wet layer of as-
bestos m is superposed. Upon the asbestos plate in
turn the layer of glass e is spread. The carriage ¢
is now pushed beneath the plate ¢, so that it assumes
the position indicated by dotted lines. By means of
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Figs. 1-3.—Sievert Process of Glass Blowing.

a lever k, the carriage and the plate ¢ are raised suf-
ficiently, as shown by the full lines, to enable the molds
g, secured to the frame s, to force their edges into the
layer of glass. Thereupon, the steam arising from
the asbestos forces the layer of glass into the molds g.

Fig. 5.—Blowing the Glass into the Mold,

THE SIEVERT PROCESS OF MECHANICAL GLASS BLOWING.
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The carriage ¢ Is then lowered and withdrawn together
with the objects which have been formed, tied together
by surplus zlass. By means of -the apparatus shown
it is possible to produce no less than twelve tray-like
utensils at a time. It is with this apparatus that the

Glass Bas-Relief o1 President McKinley.

glass bas-reliefs of Emperor William II. and of the
late President McKinley, herewith reproduced, were
made.

Rules Adopted by Wircless Telegraph Conference,

The conclusions of the international wireless tele-
graph conference held in Berlin last month have been
made public, and the protocol signed at the confer-
ence will probably be made the basis of a treaty
for the regulation of international wireless telegraphy.

Rules were adopted applying to the exchange of
messages between vessels at sea and coast stations.
These rules are said to be as follows:

“Any fixed station whose field of action extends to
the sea is styled a coast station.

“Coast stations are bound to receive and transmit
telegrams originating from or intended for vessels at
sea without any distinction of wireless telegraph sys-
tem used by the latter.

‘“The contracting parties shall publish any technical
information likely to facilitate or expedite communi-
cations between coast stations and ships at sea.

“The wireless station must, unless there should be
absolute impossibility, accept in preference requests-
for help that may come from vessels.

“The service of the wireless-telegraph stations must
be organized as far as practicable so as not to interfere
with the service of other stations.”

It is expected also that a universal system of charge
is to be introduced.

The protocol was signed by the United States, Ger-
many, Austria, Spain, France, And Russia. The gen-
eral feeling of the congress seemed to be decidedly
against the monopolization of the wireless-telegraph
business by any one company.

The maximum draft allowed for ships using the Suez
Canal was raised in 1902 from 25 feet 7 inches to 26
feet 3 inches, or 8 meters, and 123 ships availed them-
selves of this increased depth.

Fig. 6.—Lifting the Plate and Tipping the Mold
with the Blown Product,
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LONDON’S GASOLINE-PROPELLED CABS.

BY THE ENGLISH CORRESPONDENT OF THE SBCIENTIFIC AMERICAN,

A new type of cab propelled by a gasoline motor  is
being introduced into London to take the place of
the hansom cabs so much in vogue in the English
metropolis. This new type of vehicle, as may be seen
from the accompanying engraving, comprises the cab
with accommodation for two pas-
sengers, and a seat in front for the
driver. The cab itself is similar in
design to the hansom at present in
use, only it is much larger and
more roomy. It is provided with
a glass front fitted with a spring
attachment, which permits its being
raised or lowered instantly as de-
sired.

The driver’s seat is only half the
width of the chassis, sufficiently
large to seat the driver only, so
that the passengers within the cab
can obtain -practically an uninter-
rupted front view. The cab is slung
upon four wheels, which renders it
far safer and more immune from
the dangerous accidents to which
the two-wheeler is so subject. The
chassis is of Paris manufacture,
with a twin cylinder Aster engine
developing 12 horse power placed
in the front of the vehicle beneath
a bonnet in the usual manner.
Three speeds and reverse are pro-
vided, the maximum speed being 25

: charged.
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by the employment of aluminium. The wheels are
equalized, of the artillery type, and shod with pneu-
matic tires.

These cabs are to ply for hire in the same manner
as the present horse-drawn hansoms. The same fare

of two miles for 25 cents in American money will be
Seventy-five of these cabs are to be in-

xiles per hour. The two lesser
speeds are comparatively low, espe-
cially the first speed, so as to enable .
the vehicle to readily climb hills. The second speea
has been designed so that the car can be easily
handled in congested traffic without any possibility of
the engine’s racing. The drive is transferred from
the gear box to the rear live axle through a universal
coupling. Change of speed is effected by means of
a side lever, and steering by wheel. The gasoline
tank is placed beneath the driver’s seat; its capacity
is seven gallons. Jump spark ignition by means of ac-
cumulators is employed. To prevent side slipping as
far as possible, which i8 very frequent upon the Lon-
don streets, especially in wet weather, owing to
asphalt and wood entering so extensively in the pav-
ing, the cab has been provided with a long wheel
base, and the weight has been reduced to a minimum

ONE OF THE NEW GASOLINE CABS OF THE CITY OF LONDON.

stalled immediately. Ordinary hansom-cab drivers are
being taught the management of the vehicles, in pref-
erence to employing automobile chauffeurs. The new
cabs will not only be safer than the existing hansoms,
but will be more speedy and comfortable, and the cost
of upkeep, even after allowing for depreciation, will
not be so expensive as the horse vehicles.

Compared with these light and rather graceful Lon-
don cabs, the hansoms that thread the streets of New
York in particular, and most large American cities in
geperal, seem decidedly at a disadvantage. New
York’s public electric vehicles are certainly clumsier
in appearance. In cost, too, Americans have to suffer.
An Englishman can travel about comfortably for about
one-third the money that would be exacted in New
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York for a journey of like length. Why it is not possi-
ble to provide a system of cheap transportation some-
what similar to that of London is a question with
which few Americans seem to concern themselves.
— et —
THE NEW TELEGRAPHONE.

The Poulsen telegraphone has been so fully de-
scribed in these columns that the
only excuse for still another ac-
count of the instrument is to be
found in the marked improvements
which have been made. New in-
struments have been brought to
this country which are considerably
more compact and more efficient
than the old. The principle of the
invention, however,” remains un-
changed. It will be remembered
that current from “the secondary
coil of an ordinary microphone and
induction coil system 1is sent
through a small electro-magnet,
past which a steel surface is
moved. Each molecule of the steel
surface is magnetized to a degree
corresponding with' the current
variations set up by the voice in
the speaking circuit. In order to
reproduce the sounds of the voice
thus magnetically recorded, it is
necessary simply to connect the
coil with an ordinary telephone re-
ceiver, and to pass the magnetized
steel surface again under the mag-
net. In one of the forms previously
described in these columns, the
steel surface was a wire, spirally
wound about a drum, rotated at a constant speed,
mechanically or by hand. In its general appearance,
the instrument was not unlike the Edison phonograph;
it had a carriage which moved forward at a constant
speed as the cylinder with its wire turned beneath’ it.

Impelled probably by the desire to produce an in-
strument resembling the disk type of phonograph,
Poulsen has designed an instrument in which a steel
plate is used instead of a wire spirally-wound about
a cylinder. In its manner of operation this new
instrument resembles the ordinary gramophone. The
disk is rotated by clockwork-in the same way. The
records are not produced with the full loudness of
the ordinary gramophone; still, they are entirely
distinct and are singularly free from the scratching

e

Wire Type of Telegraphone with One of the Reels Removed.

Details o1 -the Disk Type of ‘Telegraphone.
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The Poulsen Telegraphone.—Disk Type,

THE IMPROVED TELEGRAPHONE.
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and hissing occasioned by the stylus as it passes over
the wax surface. The sieel disk which receives the
message is about 5 inches in diameter, and is secured
to a rotating plate by a milled nut. As the disk ro-
tates, the magnet and coil, which are held in a
carrier, .are gradually moved toward the center of the
disk by a micrometer screw. The speed of rotation is
increased as the magnet approaches the center of the
disk, so that the disk rotates beneath the magnet with
a constant linear velocity of one-half a meter per
second. The record is easily erased by passing a bar
magnet over the disk. In place of a pair of magnets
with two coils, which characterize the earlier ma-
chines, a straight magnet is now employed. This mag-
net is a pointed needle which can be lifted out and re-
newed, the coil beidg imbedded in an insulating com-
position and held in a small ebonite cylinder.

Still another new form has been designed in which
a steei piano wire is employed, wound off one wheel
to another between two magnet poles by an electric
motor contained in the base of the instrument. The
speed is about 10.64 feet per second. Enough wire
is carried on the reels to make a record three-quarters
of an hour in length. Should only a part of the record
be used at a time, its position can be noted by an
indicator finger which rotates at a speed equal to that
of the reels. In this '‘machine three pairs of magnets
and coils are used, each pair consisting of two mag-
nets and coils similar to the straight magnets pre-
viously described. The magnets are placed horizon-
tally, one on either side of the wire. The sounds are
recorded by the middle pair of magnets, the pairs on
either side serving for demagnetization or erasure. As
the wire winds off, the magnet carrier travels back and
forth, serving both to hold and guide the wire on
and off.

By a reversing switch the motor can be reversed
al one side, and one of the pairs of erasing magnets
energized. If the wire is passing from right to left,
the right-hand pair of magnets receives the current;
any previous record that may be on the wire is com-
pletely erased. A new record can then be made,
which can be heard by removing the microphone and
using in its stead telephone receivers. The wire
can be.run back to any point, so that the instrument
can repeat any part of the record. The second pair
of magnets serve the purpose of enabling the wire to
record a message while it is being run off from the
right to the left, or from left to right, and the erasing
magnets on the right or left are connected up (when
the microphone and not the receivers are in use)
according to the position of the reversing switch for
the motor. It is a rather remarkable circumstance
that, although the coils of wire are packed closely to-
gether on the reels, no demagnetizing effect is to be
observed, nor is the record in any way impaired. In
clearness of reproduction this wire iinstrument leaves
nothing to be desired. The ‘articulation could not be
improved.

Death of Prof. Alexander Bain.

Prof. Alexander Bain, Lord Rector of Aberdeen Uni-
versity, -died on September 17. . He was born in 1818.
At the age of .eighteen he entered Marischal College,
and received his: degree of Master of Arts in 1840. After
teaching for five.years he was made Professor of Na-
tural Philosophy in Andersonian University, Glasgow.
Later he was connected with the Metropolitan Sanitary
Commission and .the General Boatrd of Health and. as
Examiner in Logic and Moral Philosophy at the Unl-
versity of London. After having been appointed Crown
Professor of Logic at the University of Aberdeen, he
was elected Liord Rector of the University. Prof. Bain
is known to scientific men chiefly for his works on
natural philosophy. Among his best known books may
be mentioned “The Senses and the Intellect,” “The
Emotions and the Will,” “The Study of Character,”
“Logic, Deductive and Inductive,” “Mind and Body:
Theories of Their Relation.” To students of English
literature he is best known for his “Manual of English
Composition and Rhetoric” and his “Rhetoric.”” John
Stuart Mill wrote of him: “Bain has stepped beyond
all his predecessors and has produced an exposition of
the mind of the school of Locke and Hartley which
deserves to take rank as the foremost of its class,
and as marking the most advanced point which the
a posteriori psychology has reached. . . . With
analytic powers comparablé to those of his most dis-

tlnglilghed predecessors, he .combines a range of ap-’

propriateé knowledge still. wider than theirs; having
made a more accurate study -than perhaps any previous
psychologist of thie whole round of physical science.”

Statistics recently published by the Buflletin de
1’'Office du Travail of the strikes in France during
1902 show that more than half had for their object
to obtain increases of wages; 111 times out of a
total of 512 strikes this object was attained, 184 times
there were compromises, and 213 times the strikers
were unsuccessful,

Scientific American

Electrical Notes,

Austria’s first standard electric railway was recently
opened. The line extends between Tabor and Bechin,
in Bohemia, and has a length of 15 miles. The maxi-
mum speed attained is only 19 miles an hour. That
passenger traffic is strictly limited in this district of

Bohemia may be essayed from the statement that a
train consists of only two cars, with a carrying capac-

ity for 40 passengers and 36 tons of goods. The new
railway has a special interest from the fact that we
believe it to be the first line to be entirely regulated
by the telephone. There are no signals, the telephone
being used by the driver in all cases to ascertain wheth-
er the line is clear. Each car is fitted with a portable
instrument, which may also be used by the passen-
gers.

A company is being promoted with the object of
generating electricity by means -of water power from
the lakes on. Snowdon and in the neighborhood of
Conway. The current will be supplied to a short rail-
way and to certain towns in the district of Snowdon,
to local quarry owners, and in bulk to more distant
consumers. It is the intention of the company to tap
Lake Llydaw, which lies on the eastern slope of Snow-
don, at an elevation of 1,416 feet above sea level. This
lake is just over a mile long, and averages about one-
sixth of a mile wide. This is equal to an area of about
5.500,000 square feet. It collects the rainfall from an
area of about 47,000,000 square fect, and the average
rainfall on this area is estimated at about 170 inches
per annum. It is proposed to build a dam 150 feet
long across a portion of the lake, and thereby raise
the water 20 feet. The lake can be tapped 30 feet
below its present level or 50 feet below the proposed
level, which is estimated to be equivalent to a storage
of at least 250,000,000 cubic feet. The site for the
generating stations will be at a point 11,200 feet below
the lake, with which it will be connected by steel
pipes. With this head the impounded water is esti-
mated to be sufficient to provide 6,100 horse power
for 90 working days, independent of any rainfall and
permanent streams during that time.—Mechanical
Engineer.

A process of producing carbon with a shining sur-
face introduced by Siemens & Halske is described in
the Elektrotechnische Rundschau. The process con-
sists in introducing the positive pole into an electro-
lyte (acidulated water), and in exposing it to a
tension of from 100 to 200 volts for a short time, when
any carbon particles surmounting in the least the
surface will be projected or oxidized, the surface as-
suming, instead of its unpolished aspect, a very high
polish. This effect is due to the chemical action of the
oxygen disengaged by electrolysis, and to the simultan-
eous influence of the high temperature produced by
the process. The best course is to suspend in a vessel
containing a suitable electrolyte—e. g., some sulphuric
acid diluted in the ratio of 1 to 10—the negative pole
of a source of current. The surface of this electrode
may be chosen very small. After the carbon to be
treated has been joined up to the positive pole of the
current source and introduced into the electrolyte, the
negative pole will, in spite of its small surface, remain
dark, whereas a strong evolution of oxygen, in connec-
tion with luminous phenomena, is observed at the
positive pole. If the carbon be taken out of the elec-
trolyte after a few seconds, it is found to have taken
a high polish. 'Tensions between 100 and 200 volts are
the most suitable, the process being furthered by heat-
ing the electrolyte to a temperature near its boiling
point.

In the Phys. Zeitschr., E. Grimsehl describes a novel
sensitive aluminium leaf electrometer of his own de-
sign. The rectangular case is made of brass of dimen-
sions 5 x 7 x 16 centimeters, and supported on three
leveling screws. The back and front of the electro-
meter are furnished with glass plates sliding in grooves
on the framework. Through an insulated ebonite
stopper passes a vertical brass support for the three
aluminium sheets. A piece of aluminium-foil, 90 x 3
millimeters, acts as the needle, and is supported be-
tween two thin sheets of aluminium 90 x 6 millime-
ters, of which one is fixed vertically and divides the
charge with the needle, while the other turns on an
insulated hinge from the same support and is earth-
connected. This movable sheet of aluminium may be
adjusted from the outside of the case until it is near
the fixed sheet, and thereby increases the sensitiveness
of the instrument. A graduated mica scale, reading
from 0 deg. to 30 deg., serves to indicate the quantita-
tive measurements, ‘and the author claims that the
instrument will show a difference of 2 volts when the
movable and fixed aluminium are 4 deg. apart. When
the distance is increased to 30 deg., each degree rep-
resents 10 volts. When" not in use the needle is held
lightly pressed betweén the two outer aluminium
sheets. A condenser is fitted to the top of the electro-
meter in order to demonstrate the fundamental ideas
of contact electricity. The instrument would be useful
for experimenting with Becquerel rays or with ultra-
violet light.
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Enginecring Notes,

During the month of July, 3,307 vessels, measuring
454,573 register tons net, used the North Sea and Bal-
tic Canal, against 3,217 ships and 413,466 tons in the
same month of 1902. The dues collected amounted to
211,501 marks, against 192,719 marks.

There are immense forests of Aleppo pines in Al-
geria, which have up to now been considered of little
value; the suitability of this wood for road paving. and
for timbers for mines and telegraph posts, may have
the effect of enhancing the value of these forests.

The Revue Generale des Chemins de Fer reports
that in a series of experiments mcde at the shops of
the Paris, Lyons & Mediterranean Railway on the ra-
diating qualities of different meth'ods of jacketing
boilers, it was found that bare jacketing radiated less
than the painted, the difference being from 55 to 185
heat units per square foot of surface per hour. In
calm air and under the same conditions a single jacket
of mineral wool radiated about one-half as much heat
as a bare jacket, and one-third as much as a painted
one. Where a double layer of mineral wool was used,
the losses per square foot were about one-half as much
as they were in the case of a single layer. With a
double jacket and a layer of mineral wool between
the losses were about one-half as much as they were
with a single jacket without the wool. It was found
that in air currents when the velocity was greatly in-
creased the losses were doubled, and that a layer of
mineral wool reduced these losses about one-half. The
effect of painting is to increase the loss, but not to so
great an extent as in calm air.

The increasing use of emery wheels in the engineér-
ing industry has naturally directed attention to the
necessity of protecting the workman in the event of
the bursting of these artificial grinding wheels. With
a view to obtaining a device that will protect the
workman against the flying fragments when a burst
occurs, the Association des Industriels de France is
offering a prize of 1,000 francs for the best design
of emery wheel guard. The competition is an inter-
national one, and any design submitted is expected to
meet the following requirements: (1) To be In-
tended for a wheel mounted between two bearings;
(2) to prevent the flying of fragments in the shop;
(3) not to impede the execution of the work on what-
ever part of the wheel it be desired to perform this
work; (4) to retain its effectiveness though the wheel
be worn away; (5) to be adapted easily to the dif-
ferent types of wheel frames; (6) to be sufficiently
cheap for a ready adoption. Competitors should de-
liver to the president of the association, 3 Rue de
Lutéce, Paris, before December 1, 1903, a complete de-
scription of the device they offer, with drawings. Any
further information respecting the competition can
be obtained. on application to the secretary of the as-
sociation at the+address mentioned.

Berlin has entered definitely upon the employment of
electrical traction for suburban service on the State
railways of standard gage. Since the middle of May
experiments have been in progress on the line from the
Potsdamer railway station in Berlin—the focal point
of suburban traffic within the city lmits—to Gross
Lichterfelde, a distance of 5% miles. These experi-

" ments having proven entirely successful, regular traffic

was begun on July 15 with trains of three cars each,
which depart in each direction every ten minutes and
are permitted by ordinance’ to make a speed of 60
kilometers (37.2 miles) per hour. The current is sup-
plied from the southwestern power station of the
already existing circular railway (Ringbahn) and is
transmitted over an insulated third rail laid beside
the track, whence it is taken up by a contact shoe
connected with the motor. Each train is made up of
one second and two third class cars, each 63 feet long
by 9 feet wide and which weigh—all three together—
128 tons and seat 200 passengers. The second-class
car is at the middle of the train and carries no motor.
Each third-class car carries a motor at one end and
these, being put at the front and rcar of each train,
enable it to run forward or backward as desired. The
cars are new and as handcomel:- finished as their pur-
pose would justify. They are equipped with heating
apparatus for winter and would be -considered com-
fortable and up-to-date even in the United States. The
opening of this line is noteworthy because it marks the
beginning of a general change from steam to €electricity
for the important and rapidly growing suburban service
of Berlin. So comfortable, rapid, and convenient have
the electric street railway connections become—espe-
cially the overhead and subterranean line which was
opened. in February, 1902—that aside from all con-
siderations of economy the steam lines are constrained
to go over to the new, clean, convenient, and more
economical system of traction in order to hold their
traffic and secure their business for the future. A
gecond line, which leads to Copenick—several miles
distant up the Spree—is in process of conver’sioﬁ_ﬁtﬁ
electricity, and will inaugurate ‘thé new methed’
tractjon during the summer.
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EUROPEAN FLOATING AND DOCK CRANES,
BY FRANK C. PERKJINS,

In Europe considerable attention has been paid to
the floating erane, and for dockyard work both sta-
tionary jib cranes and portable cranes have been ex-
tensively used. These cranes have been operated in
various ways, steam power being chiefly preferred,
while in some cases hydraulic cranes and compressed
air cranes have been installed and given good satisfac-
tion. Of recent years electric motors have been ap-
plied to cranes of all kinds, and have been found to be
most economical in operation.

Floating cranes have the advantage of mobility,
and for this reason are of especial value for harbor
and dock work. They avoid the necessity of large
ships being towed by a flotilla of small tugs to one of
the few powerful stationary cranes, in order to take
on one or only a few bulky pieces, the weight of which
is too great for the general kind of dock cranes. Un-
til recently floating cranes were constructed only in
the shape of shear-leg cranes, which it is claimed
naturally restricted their use considerably, and to
remedy this defect a complete revolving crane was
built on a pontoon. One of these cranes, noted in
the accompanying illustration, is used in Hamburg har-
bor by the Hamburg-American Line.

The framework is very simple, and the projection of
the crane can be adjusted from 8 to 17.5 meters. This
adjustment makes the crane extremely useful and
practicad, as it enables the jib, without moving the
position of the pontoon, to reach without difficulty be-
tween the deck superstructures and the masts and to
lift. or lower the cargo as required.

In order to keep the pontoon on sufficiently even
keel when carrying the various loads, the crane has
been provided with an adjustable counterweight, which
latter is manipulated by the operator. But even if
this counterweight should be wrongly manipulated on
account of the carelessness of the operator, the pon-
toon crane remains comparatively stable. The driving
,power consists of two double-cylinder steam engines,
.symmetrically mounted on either side of the frame-
work. The reversible hoisting engine has a stroke. of
240 millimeters and a cylinder diameter of 180 milli-
meters. A second en- '
gine having the same
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the height of the ship to be served is of no cense-
quence, as the masts are easily avoided, and any part
of the ship between the masts may be reached. The
crane is much lighter because of the absence of a coun-
terweight, and the great height of the pulleys—45.25
meters with the jib drawn in—renders it possible to
reach the highest parts of the ships, even if they lie
in the dock.

When this crane is operated with a load of 150 tonms,
and at the highest projection of jib of 20 meters, the
speed is 1.3 meters per minute; but with a load of 75
tons and the same projection the rate is increased to
2.6 meters per minute, or double the speed under full
load. When the small hook is used with a load of
30 tons, the highest projection being 32.5 meters, the
rate of operation is 6 meters per minute, and double
this speed, or 12 meters per minute, is attained with
a load of 10 toms.

The crane is worked by two double-cylinder steam
engines, one of which drives the gear for lifting, the
other transmitting the power for slewing, and alter-
ing the radius of the jib. The energy produced by
slewing is mostly consumed by a friction clutch built
into the shaft of the revolving gear, which excludes
any compression on the frame or the driving gear. The
crane is lighted by an electric arc light mounted on
the top of the
frame, as will be
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The American Mining Congresss
The American Mining Congress recently held its
sixth annual session at Deadwood, S. D. Président

Richards advocated the creation of a Department of

Mines and Mining co-ordinate with the Department of

Agriculture and the recently created Departments of

Arts and Labor.

Secretary Shaw also spoke. He said in part:

“It is an error to rate the importance of our many
industries according to their relative productiveness
Our factories and workshops produced $13,000,000,000
gross in 1300; agriculture, $4,000,000,000; forestry,
$2,000,000,000, and mines, $1,000,000,000, about equally
divided between metallic and non-metallic products.
Yet it must occur to all that manufacture—apparently
our greatest wealth-producing industry—is dependent
upon iron, copper, lead, and other metals, and equally
upon coal and other non-metallic minerals. Our manu-
facturing interests would dwindle into insignificance
but for our mines. Manufacture is equally dependent
upon agriculture for cotton, flax, wool, and other pro-
ducts of the field and herd. Our commercial, indus-
trial, and financial supremacy is, therefore, not depen-
dent upon any one fact, or interest, or cordition, bat
upon all combined.

“We produce practically 30;000,000 tons of iron ore—

‘ass much* as any
other two countries,

noted in the illus-
tration.
—eeo—

The ¢ Terra
Nova,”

The “Terra
Nova,” in which
the second ant-
arctic relief ex-
‘pedition sailed
from Portland on
August 26, will
leave Hobart
early in Decem-
ber in company
with the ‘“Morn.

dimensions is used

for driving three
sets of gear, which
regulate the adjust-

ing of the jib and
counterweight, and the
slewing-of the crane.

Two working speeds
are provided for the
lifting gear, one -for
loads of from 15 to 30
tons, which has.a rate
of. 3 meters per min-
ute, -and the other for
smaller loads with
double this speed. The
crane reyolves once in
two minutes, and- the
reach is.controlled by .
a: long, . heavy screw
which engages a large
nut,: the serew being
rotated - by . means of
massive bevel gears,
as shown in our en-
graving.

The steam boiler is
located within the pontoon, and the steam is transmit-
ted to thq '¢ng‘ines at a pressure of 8 atmospheres, by a
pipe passing through the central pivot. The pontoon is
14 meters wide and 2.7 meters high, while the total
length is about 30 meters.

In spite of the many adherents of electrically-oper-
ated cranes, the steam crane is the prevailing type in
Europe. Considerable interest attaches to the powerful
150-ton derrick crane erected at the wharf of Blohm &
Voss at Hamburg, Germany, whicz is shown in our
front-page engraving, mounting a heavy gun on the
battleship “Kaiser Karl der Grossge.”

The crane was constructed at Duisburg by the Duis-
burger Maschinenbau-Actien-Gesellschaft, and is used
for serving ships lying alongside the quay or in the
floating dock.

This type of crane has many distinct advantages
over the hammer cranes, with horizontal jib, and it
is especially suitable for wharves where a full revolu-
tion of the crane of 360 degrees is mot required, or is,
in consequence of local conditions, impossible. Little
space is taken up by. the three-legged frame, and
traffic on the dock is not disturbed or impeded in
the least, while even locomotive crames with large
jibs may pass under the principal leg of the crane
without difficulty when they are required for auxiliary
serviee.

@ne of the advantages of this crane lies in the fact
that it is provided with an adjustable jib, whereby

A FLOATING 30-TON JIB CRANE IN HAMBURG HARBOR.

ing.” The two ships will make their way south as
swiftly as possible, and as soon as the *Discovery”
is reached, active efforts will be made to blast her
free of the ice, so that she can get away before the next
cold season sets in. In case it is impossible to free
the “Discovery,” Capt. Scott and his men will be trans-
ferred to the “Terra Nova” and his ship left to be
ground to pieces in the clutches of the antarctic ice, a
lonely monument to the last great antarctic expedition.

The “Terra Nova” is the largest whaler afloat, and
has been especially modifled for ice work. She is built
of oak strengthened with greenheart, and her bow is
almost solid timber. Her total length is 187 feet, with
a 31-foot beam. She was built eighteen years ago, and
has engines of 120 horse power.

— e re—  — -

The famous Lincoln car, which has been in the pos-
session of the Union Pacific Railroad for thirty-seven
years, was sold recently to persons who will exhibit it
at the St. Louis exposition. For many years the car
has stood on a siding in the Union Pacific yards in
Omaha, without attracting more than passing atten-
tion. It was part of the railroad exhibit at the
Chicago and Omaha expositions. The car was built
at the military shops at Alexandria, Va. in 1864, and
was ironclad, armor being set between the inner and
outer walls. It carried the remains of the martyred
President to Springfield, and was then sold to the
Union Pacific road.
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— and - one-third of"the
world’s output:.; We
produce 40 perfient
of ; the world’s out-
put -of iron and steel.
During the first hailf
of <1903 we produced
nearly 10,000,000 tons
of pig iron.:!{ We pro-
duce more-;coal than
Great Britain; more
than twice as much as
Germany, - and nearly
double that of all
countries except Great
Britain and Germany.
We grow three-fourths
of the world’s cotton
fiber, and our ability
to produce this staple
is far above the pres-
ent - product.

“A people’s “prosper-
ity is not ‘measured by
its capacity, to produce

. more .than by its ca-
pacity .to congurze, and
this ' capacity : to con-
sume is in.turn-depen-
dent upon the earring
capacity ' of *thes, indi-
vif}ual, and tHe earn-
ing: capacity of - the
individdal-is again de-
pendent - upon native
and " acquired - ability.
So, if America be
gre&it, ‘it ;is. because
God 'in. His' wisdom
stored the- mountains
with the‘ri¢hesti min-
erals, - overlaid - the
valleys iwith+ a +most
fertile -so#l, vand+then
give- it to'people, com-

petent, in some slight degree at least, to imiprove their

opportunities.”
¥ P ‘ -l“"—\..
The Late Mr. Bishop’s Costly Jade Hookt.

The personal estate of Heber R. Bishop included
manuscripts on jade, which are to be published at an
outlay of at least $75,000. The copies are to be limited
to one hundred, and it is stipulated that they shall be
distributed only to certain museums and libraries in
this country and Europe.

Gallic Acid in Chinese Rhubarb.

BE. Gilson states in Rev. Pharm. that gallic acid is
present in Chinese rhubarb, both free and combined,
together with cinnamic acid. He is also of the opin-
ion that the tannin of rhubarb is not a simple bodly,
as has been stated. He has separated from it three
pure crystalline bodies which may be classed among
the tannins; these comprise a glucoside, glucogallin,
C,;H,40,, which is split up by hydrolysis into a mole-
cule of glucose and of gallic acid; another glucoside
of special interest, tetrarin, C,,H,,0,,, which by hydro-
lysis splits up into glucose, gallic acid, cinnamic

acid; and a new substance, an aldehyde, rheosmin,

C,0H;;0.. This last occurs in long needles, which melt
at 795 C. and has the strong characteristic oder of
rhubarb. The fourth constituent of rhubark, tannin,
18 a catechin.—Rev. Pharm.
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MOVING THE COLUMNS OF 8T, JOEHN THE DIVINE,

The Cathedral of St. John the Divine, Morningside
Heights, New York city, is progressing slowly, largely
owing to a lack of funds. Still, if unlimited money
was at the control of the trustees, the enormous build-
ing could not be constructed in less than fifteen years.
The eight great pillars for the choir have been com-
pleted and shipped to New York, and they are now
being transported from the dock to the cathedral
grounds. Each column is a memorial gift, and they cost
about $25,000 each. It will be remembered that an
enormous lathe was built to turn these columns. Un-
fortunately, they could not be true monoliths, as they
broke in the lathe during the polishing operation, one
of them fracturing within a few hours of completion.
Therefore it became necessary to make the columns in
two pieces. The larger section is 37 feet 6 inches in
length by 6 feet in diameter, and weighs 90 tons. The
smaller section is 17 feet long, 5 feet in diameter at
the smaller end, and weighs from 40 to 456 tons. The

Scientific American

and are made out of cold-rolled steel. The wheels are
built up of seven thicknesses of 3-inch white oak plank.
There are four 5-inch tires on each wheel.

A 40-horsepower traction engine was used to trans.
port the columns to the Cathedral grounds. The trac-
tion engine, however, did not do the actual moving.
Some of the paving blocks were removed, and the
wheels were allowed to rest in the cavities, taking the
place of the usual “deadman” used by house movers.
A powerful hoisting engine was connected with the
shaft of the truck. This hoisting engine received its
steam from the traction engine.through a hose. After
the column was moved a short distance, the trac-
tion engine and the hoisting engine were re-
moved to the next anchorage. Progress was, of
course, rather slow. It required nineteen days to
carry the first column to the Cathedral. Strange to

say, the contractors found that the.steep hill which
was encountered offered less difficulty than the level.
It will be most interesting to watch the raising of the
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to be absolutely uninjured and apparently unalarmed
After the second round had been fired, the turret was
worked electrically by the ordinary crew. All the
movements for training in direction and height, as
well a8 those operating the ammunition hoists, were
found to be in absolutely good working order. The
amount of current employed for working the turret
and its accessories was exactly the same as was re
quired before the experiments, a fact which showed
that no derangement had taken place to cause increased
friction. This is a very important result and appears
to justify the decision of the French Admiralty in
equipping all their modern ships with electric power
instead of hydraulic. The Navy Department is also
well satisfied with the results obtained, as proving the
satisfactory form of construction, and excellence of
material employed in the turrets, and it is considered
that costly as the experiment was, the result obtained
fully repaid the outlay. It is a matter of interest to
note that the whole of the electrical installations of

Rear Wheel Embedding Itself in the Ground.
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MOVING THE COLUMNS OF THE CATHEDRAL OF S8T. JOHN THE DIVINE.—NINETEEN DAYS FROM WHARF TO CATHEDRAL.

material is granite, known ‘as “Fox Island” granite.
The columns were transported from Vinalhaven, Me.,
on the deck of a lighter, two columns being carried at
one time; the smaller sections were placed in the hold.
No very great difficulty was experienced in unloading,
the columns, a “timber hitch” and an inclined plane
being used. In other words, a rope was roved around
each of the larger sections of the columns, and this
rope was then unwound by the aid of a powerful engine.
As the rope left the columns, a rotary motion was
imparted to them.

It then became necessary to carry the columns to the
Cathedral grounds, which are situated almost two miles
from the dock. A special truck was built for the pur-
pose, which is one of the largest ever constructed.
The frame of the truck is 30 feet long, and is composed
of timbers 1 foot 2 inches by 1 foot and weighs 10
tons. The large wheels are 4 feet 3 inches in diameter;
the small wheels are 2 feet 11 inches in diameter. The
axles are 7 and 8 inches square and 8 feet 6 inches long,

larger section and the superposition of the smaller
piece. We are indebted to John Peirce, the general
contractor for the columhs, for courtesies in connec-
tion with the preparation of the present article.

Results of the ¢ Sufiren? Tests,

Very complete accounts have been published of the
firing tests that were carried out by order of the French
Navy Department against the turret of the battleship
“Suffren,” in the harbor of Brest, on August 18 last.
A few additional particulars from an official source will,
however, be read with interest. Two rounds were fired
at the turret at a distance of 100 meters (328 feet),
with the full service charges from a 12-inch gun, the
heaviest caliber in use by the French Marine. Both
projectiles were broken up against the turret, not only
without damaging the armor-plates, but without caus-
ing any derangement of the turret mechanism. No
serious shock was experienced, as was proved by the
fact that the sheep placed within the turret were found
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the “Suffren” turret were manufactured by Messrs.
Sautter, Harlé & Cie, of Paris, and that their sys-
tem is now officially adopted in the French Navy, as
well as in the Russian Marine.—Engineer.

A contract has been closed for a new freight steam-
er for the Wolvin Syndicate, of Duluth, which will be
the biggest boat on the lakes. The vessel will be built
at the Lorain yard of the American Shipbuilding Com-
pany, and will be able to carry 10,000 tons of freight
on 22 feet draft. She will be 560 feet long over all,
56 feet beam and 32 feet.deep. There will be 33
hatches and it is expected that a full cargo of iron ore
can be taken on in one hour and unloaded in four
hours. The hull and the bulkheads will be so ar-
ranged that the unloaders can reach every part, and
no shoveling will be needed. The engines will be
quadruple expansion, with cylinders 181%, 23%, 42%%
and 66 inches diameter, with 42 inches stroke. The
boilers will be built to carry 226 pounds pressure,
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LAT ST PROGRESSZN GOOD ROADS CON-
STRUCTION,
BY WALDON FAWCETT.

In few, if any, other fields of activity in
America has the development of the past
few years been comparable, in so far as
rale of progression is concerned, with that
which has taken place in the sphere of road
building. Late progress in undertakings of
this class is doubly interesting from the
fact that the improvement is equally notice-
able in two separate and distinct lines. On
the one hand, there has been introduced ma-
chinery of greater power and efficiency, which
has proven an influential factor in bettering
the quality of the roads constructed, and
at the same time has reduced the time in-
volved for the operation. On the other hand,
much has been accomplished in the evolution
of methods to enable first-class road con-
struction at a monetary expenditure lower
than has heretofore been possible. The im-
portance of this latter achievement will readily
be appreciated, when it is understood that
many of the sections of the United States most
sorely in need of better roads embrace town-
ships and counties where the value of land
and the financial cordition of the residents
will not justify any heavy assessment upon the
t{axpayers.

One of the most important steps, from an
economic standpoint, has been found in the
invention of a road roller which is also a
traction engine. A permanent good road can.
not be made without the use of a steam roller,
and yet the provision of such a machine, avail-
able for but one function, involves a rather
heavy expenditure. The mew combination out-
fits which have lately been introduced cost
only about one-half as much as an ordinary
roller, and by reason of the fact that the ma-
chines may, by the mere interchange of wheels,
be converted from road rollers into traction
engines, they can be used for the several pur-
poses of operating the crusher, hauling stone
to the road, and roliing the latter.

A machine such as has been described, when
in use as a traction engine, will haul at lcast
fifteen tons of stone over an ordinary road.
When desired for use as a stationary engine
in connection with a stone crusher, the simple
unclutching of the driving gear insures its im-
movability, and power can.be secured sufficient
for crushing anyordinary rock. Another adjunct
of the latest modern equipment for road mak-
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Road-Making at Hayward, Wis.
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ing is found in a lately devised and very
ingenious dump car, with an attachment for
automatically spreading on the road any re-
quired thickness of stone or gravel. The
stone is dumped from the crusher into the
car, hauled to any desired point on the road
by means of the roller-traction engine, and
spread over the surface undergoing improve-
ment much more evenly and rapidly, as well
as much more cheaply, than would be possi-
ble by the use of men and teams. The dump
car may be so adjusted that the sheet of
crushed stone, gravel, or sand spread upon
the road will be of any desired thickness
from one to eight inches. An engine tender
with sprinkling attachment fastened to the
tank, for use in sprinkling during the roll-
ing process, is also included in this equip-
ment.

Notable advances have been made of late
in the provision of complete portablé rock-
crushing outfits, including not only movable

rock crushers, proper, but portable bins on
wheels. The latest achievement in this line
is found in the roller-bearing truck and fold-
ing elevator, in which steel castings for frame
lever and jaw of crusher reduce the weight,
and roller bearings for the truck wheels reduce
the draft, so that a crusher having a capacity
of fully twenty tons per hour may be trans-
ported with ease. Such an elevator raises the
crushed stone fifteen feet from the ground,
although the highest point when folded is less
than ten feet.

The convenient and economical handiing of
stone in up-to-date road building demands not
only crushers and elevators, but storage bins
as well, so that the entire handling of the ma-
terial may be accomplished without the u:e of
manual labor from the time the stone is fed
into the crusker until it is discharged into the
wagon or cart. For small crushing plants the
portable bin on wheels is i.ow being used almost
exclusively. It has a capacity of twelve tons,
but when empty weighs but 3,500 pounds. It
is made of scasoned lumber, the bottom being
lined with steel and the stone discharged
through automatic gates. It may be quickly
attached to the elevator; in fact, the whole
outfit, consisting oif crusher, elevator, screen,
and bin, may be set and ready for work inside
of fifteen minutes. In such equipments the
30-inch revolving screen, preferably six feet
in length, is usually used. When a larger
storage capacity for crushed stone is required,

A Finished Road at Hot Springs, Va.

An Automatic Stone-Spreading Machine,
LATEST PROGRESS IN G00D ROADS CONSTRUOTION.
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it is now customary to provide semi-portable bins
or skids, ranging in capacity from 40 to 75 tons. These
bins are fastened together by bolts, so that they may
be quickly taken down for shipment.

Many improvements have been made during the
past year in the wonderful dirt elevator, which plows
up the earth and lifts the loosened material into
~wagons or conveys it to the center of the roadway.
The dirt elevator consists chiefiy of an adjustable
‘frame attached to the rear of the engine. Two rollers
are provided, around which is placed a wide, 61-ply,
endless canvas belt. The upper end of the frame, as
now constructed, is susceptible of adjustment to suit
the wagons or to enable the delivery of dirt to the
best advantage in grading. When dirt is being de-
livered to ithe road grade, a distributing device at the
upper end of the frame is utilized, which delivers the
earth to any portion of the road desired.

The plow is attached to the axle of the engine, and
_ thus delivers dirt directly to the lower end of the
elevator. The adjustment of both plow and elevator
is possible of quick accomplishment by means of levers.
The latest models of dirt-elevating machine of the
general type described are capable of handling from
one hundred to one hundred and fifty cubic yards of
dirt per hour, according to the soil handled and the
total cost of maintenance and operation, with allow-
ance for rental or interest on the investment, which
seldom exceeds one cent a yard for the material han-
dled. A recent innovation in .this important branch
of road-building practice is found in the introduction
of special devices for transporting the roller attach-
ment in separate loads over country bridges.

In the field of less pretentious road-building appli-
ances, jone of the most interesting productions of late
years is found in the reversible steel road machine
now coming into almost universal use. In the newest
style machine the blade can be shifted outside the
wheels on either side of the machine, and still retain
its acute angles for cutting down banks and widening
roads. The adjustment consists of a system of worm
gears, which can be quickly manipulated by the opera-
tor while the machine is at work. The stay rod con-
sists of a heavy steel bar, enabling the operator to

force the blade in the bank without stopping his ma- i

chine.

The axles may be extended on both sides of the
machine quickly, and thus it is possible for the ap-
paratus to take a cut from the side of the road and
move it into the center of the highway without mak-.
ing it necessary for the machine to run over aught
but a perfectly smooth surface. Other novelties which
have lately been introduced in these machines with a
view to contributing to efficiency and economy in road
building, include a front lifting device by which the
curvature of the moldboard can be changed without
stopping the machine, thus preventing inconvenience
when boggy conditions or clay or gumbo soils are en-
countered; a drawbar coupling with full cog circle,
which permits the moldboard to be completely reversed
should occasion require for the pulverizing of large
lumps of earth that are thrown up in the center; .and
an improved compression spring in the forward end
of the drawbar, which takes the sudden jar off the
machine and the shoulders of the team, shouﬂld the
machine strike a fast stone or stump. The erthanced
efficiency of present-day road-making machinery in
general is to be attributed in no small degree to the
fact that machines of various kinds are now tested in
all kinds of soils before being placed in active service,
and road construction is thus devoid of the experi-
mental phase which hag heretofore characterized it in
each new locality in which it is undertaken.

A Curious Early Invention,

In the Mechanic’s Magazine of London for December
7, 1839, may be found a patent carriage for descending
hills, invented by Thomas Parkin. .When the carriage
arrived at the brow of a hill, having sufficient incline
for the carriage to descend under the influence of
gravity alone, the driver, by turning a crank, raised
the horse entirely off his feet. The object was to be
able to descend at a greater speed than would be pos-
sible if the horse had his feet on the ground. The fol-
lowing statement accompanied the description in the
Mechanic’s Magazine:

“Mr. Parkin states that he is aware that the lifting :

of’a portion of the weight of a horse to ease his labor
on descending hills has.often heretofore been effected
ini carts by shifting the body of the cart backward on
the axletree, and in other cases by taking a part of
the loading from the front and placing it at the back
of the cart; and also that a method of lifting a por-
tiop of the weight of a horse for the purpose of enabling
him to increase his speed by striking the ground with
his feet without pressing much of his weight on them,
has already been made public; he therefore disclaims
the partial lifting of a horse either on level roads or
on declivities. But he claims the right of elevating
the horse entirely off the ground on declivities down
which the carriage can run by its own weight; this
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elevation of the horse being combined with a brake
to regulate the speed of the descent, or to stop the
progress of the vehicle, at any part of the declivity;
and in combination also with the turning of the hinder
axletree of the carriage to make it go in a curvilinear
direvct'ion as above particularly described. He further
claims the placing of the axletree and fore wheels
forward, near or beyond the front of the carriage in
this combination, by which the weight of the carriage
is thrown so far behind the horses as to more than
counterbalance them when suspended.”

It would seem as though Mr. Parkin must have been
accustomed to deal with very well-trained horses, or
else have had an abiding faith in their good nature,
for he makes no provision against the horses’ kicking
at being thus deprived of the use of their legs.

Howarp A. CooMBS.

A NEARLY TOTAL ECLIPSE OF THE MOON OBSERVED
BY MEANS OF PHOTOELECTRIC SELENIUM CELLS.
Herr E. Ruhmer, the well-known experimenter in

wireless telephony, some time ago put his selenium

cells to quite a novel application, making some records
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of a partial eclipse of the sun, which, on account of the
heavy fogs prevailing, it would have been impossible
to observe by a visual method. As, however, only
0.16 of the diameter of the sun was covered in Berlin
on the 31st of October, 1902, only a slight departure
from the normal curve of resistances could be recorded.
Much more interesting results were therefore obtained
with a nedrly total eclipse of the moon on April 11-12
last.

Though the direct moonlight would have been quite
sufficient to influence the most sensitive selenium
cells. Ruhmer employed a parabolic mirror 45
centimeters in aperture in conneetion. with a cylin-
drical selenium cell, the mirror concentrating the
moonlight on the cell placed in its optical axis so as to
produce a uniform illumination of the whole of the
selenium cell. A small receiving apparatus, such as
used to demonstrate optical telephony was then in-
stalled in connection with a small telescope, so as to
be readily adjusted according to the position of the

RUHMER'S CELL APPLIED TO. A PARABOLIC REFLEC-
" TOR FOR OBSERVING AN ECLIPBE OF THE MOON.

moon. After short-circuiting the parts shown in the
engraving, the cell was connected to the circuit of a
small measuring battery and a most sensitive milli-am-
pere-meter, allowing of hundredths of milliamperes be-
ing easily read.

The graphical record of the observed values of the
current intensities obtained is interesting. Apart from
some slight fluctuations due to transparent clouds pass-
ing before the moon, the character of the curve is of a
striking regularity owing to the extreme clearness of
the air that greatly facilitated the task of the observer.
The luminous intensity and, accordingly, the intensity
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of the current was found to increase as far as 11
o’clock of the evening, owing to the increasing height
of the moon, when, on account of the moon’s coming
in contact with the penumbra of the earth, both the
luminous and current intensities begin to gradually
(from 11 h. to 11 h. 37 m.) decrease, and, after the
umbra of the earth is reached (11 h. 34 m.), fall rap-
idly. The time of astronomical maximum of the
eclipse, as calculated, fairly coincides with the mini-
mum of the curve. The second ha)f of the curve shows
the same features in a reversed direction, the final
decrease beipg due to the eventual decrease in the
height of the moon.

These experiments show the suitability of selenium
cells for astronomical purposes. Herr Ruhmer has,
moreover, devised automatically registering instru-
ments, allowing of such phenomena being recorded
with any degree of accuracy up to several hundreds of
registrations per second. The telescope has omnly to
be connected in a convenient way to a parabolic mirror
with a photoelectric cell, the registering device being
placed in any desired room of the observatory.

A. G.

Cleaning Air by Washing Instead of Filtering.

It has been demonstrated that much the larger share
of trouble caused by imperfect contacts in switchboard
connections in telephone exchanges can be prevented
by proper ventilation of the operating rooms, and that
implies thorough cleansing of the air entering them.
Many experiments have been tried in .the way of dry-
cleaning by filtering through screens of wire and
cheese-cloth or cotton-batting, but all such devices re-
quire frequent renewal, sometimes at considerable
trouble and expense. By continued use any filter of this
character must deteriorate and eventually become clog-
ged, and in order to avoid the results of neglect it
ought to be practically automatic. This point is es-
sential in an air-cleaning system. In the case of one
large telephone company very satisfactory results have
been obtained by passing the air supply through a fine
spray of water and afterward precipitating the moisture
with the collected impurities and discharging it into
the sewer. The water, which is taken up at high veloc-
ity and held in mechanical suspension, is extracted by
centrifugal force by passing it through a series of tubes
in which spirals are so placed as to give the air a
whirling motion, causing the suspended particles, which
are heavier than the air, to be thrown outward and
brought in contact with the tubes, from which they
flow through perforations to a drip-pan below. The
washing process imparts about 70 per cent humidity
at a temperature of 70 deg. Fahr. in the operating room.
This is considered the most desirable for health and
comfort, and avoids the excessive dryness sometimes
resulting from other systems of heating, and ventilat-
ing. Moreover, in summer time, with the temperature
outside at 80 deg. Fahr., and with the normal tem-
perature of the city water, the air delivered to the
rooms can be readily reduced to 70 deg. This is a
supplementary advantage which must appeal at once
to sufferers from extreme summer temperatures every-
where, and with the growing knowledge that such an
advantage is available will undoubtedly come the in-
sistence that buildings should be kept cool in one sea-
son as well as warm in another.—Cassier’s Magazine.
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The Current Supplement.

The opening article of the current SupPLEMENT, No.
1448, very exhaustively discusses the mining and manu-
facture of rock salt in New York State. Mr. W. P.
Smythe’s account of the North Sea fisheries is con-
cluded. New types of machinery for making wagon
wheels are described and illustrated. The much talked
of fuel competition of the Automobile Club of France
is a matter which will doubtless be of interest to our
readers. An excellent article on a new form of fric-
tion-clutch by Prof. Hele-Shaw describes this most
important piece of apparatus, both fully and clearly.
Mr. D. A. Willey tells something of the modern craft
of metal working, elucidating his text with some strik-
ing illustrations. A new type of car is now being
uged by the Illinois Central Railroad which promises
to do much. for the safe, rapid, and efficient transporta-
tion of its passenger traffic. Constructed as it is en-
tirely of steel, the car could probably not be tele-
scoped in a head-on collision. A full description of the
construction of the car appears in the SUPPLEMENT.
Sir Norman Lockyer’s remarkable presidential address-
before the British Association on “The Influence of
Brain Power on History” is published .1n full.

A woman who lives on North 9th Street, Philadel-
phia, Pa., has started a rather novel school for the
purpose of teaching parrots how to talk. ‘Instead of

, stréining her throat and consuming valuable time in

repeating words for the parrots to pradtise on, the
woman sets a phonograph going, retires to a rocking
chair and takes it easy. The phonograph does all the
teaching.
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SOME CURIOUS OYSTER GROWTHS.

The accompanying illustrations show some of the
vagaries of that most interesting of molluske—the
oxster. In the months of July and August, countless
millions of young oysters are spawned and c¢ast loosz
in the water upon the beds of bays, sounds, and
rivers. Mpyriads of these young oysters fail to
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must chiefiy endeavor to cultivate and employ in their
sewage schemes. If bacterial treatment was the main

factor in sewage purification, the proper utilization
of the bacteria beds was the crux of the whole prob-
The best means for the distribution of sewage

lem.

survive, and the probability is that, although
from ten to sixty million young may be spawned
by each bivalve, but a few individuals of these
numerous millions find a suitable resting place
on which to make their permanent abode, and
are either lost in the mud or destroyed by the
waves, to the mercy of which they are left by
their parent.

One of the most important parts of oyster
culture consists in supplying suitable materials
for these young oysters—termed the ‘“set” or
“spat” in the parlance of the industry—to lodge
and grow upon. Various materials, such as
gravel, shells,
crushed stone, and

the like, are' used =
for this purpose.
In some places, in
shallow:- water,
brush has been ef-
fectively employed,
and it has been
found that a young
oyster will attach
itself to a smau
stick and grow
quite readily with
the latter embed-
ded in its shell.

.5"’?“'

0Old oyster shells
have, however, been
found the most suitable for the purpose, since, by the
time the oyster matures, the shells disintegrate. Con-
sequently such old shells, dredged by hand from the
oyster beds of past ages, and found embedded in the
mud at the mouths of rivers, are generally made use of
for the “set” to catch upon.

The proclivity of the oyster to make its home on
anything that comes handy is very well shown in our
illustrations, which were made from photographs of
oyster curios in the possession of the United States
Fish Commission at Washington. Undoubtedly the
most curious instance of oyster lodgment is that
showing a bivalve reposing on a set of false feeth.
This particular set of teeth, which was dredged up
from the bottom of Chesapeake Bay, has had sev-
eral claimants since it was put on exhibition. The
facility with which oysters attach themselves to leath-
er is shown by the pictures of a child’s shoe and an
old boot, both very well covered; while the colony
of these mollusks established upon an old lantern,
shows how useful such objects may still be below the
surface when their mission above it has been accom-
plished. * From the bottle specimen, it would seem
that as the young oysters grow and commence crowd-
ing each other, all but the few strongest-anchored
ones lose their grip and are forced off by their mates.
The oyster growing out of the bowl of an old clay pipe
has the appearance of a puff of smoke just issuing,
and is a veritable bit of nature’s sculpture accom-
plished beneath the sea. The above are but a few of
many interesting specimens of oy-
ster-attachment dredged up from oy-

on bacteria beds were: First, the so-called contact
beds, in which the beds are filled with sewage, allowed
to stand a certain time, then run off, and the beds al-
lowed to aérate; second, distribution by means of al-
ternating siphons, with or without arrangements for
distributing the sewage over the whole surface of

ster beds, yet they give a complete
demonstration of the readiness of
this bivallve to attach itself to any-
thing, and show, besides, some of the
curiosities that are to be found be-
neath the surfacc of the water.
————t e

Sewage and Bacteria Beds.

At a recent meeting of the British
Institute of Sanitary Engineers, held
at Wolverhampton, England, a paper
prepared by Dr. J. C. Thresh and
Martin Priest, on the distribution of
sewage on bacteria Leds was the prin-
cipal subject for discussion. The
writers pointed out that it was now
generally admitted that in the pro-
cesses of sewage purification bacter-
ial action was the most important
factor with which they had to deal,
and that the condition and quality
of a sewage effluent would vary ac-
cording to the different bacterial in-
fluences to which the sewage had
been subjected. From the point of
view of sewage purification; bacteria
were divided into two classes, viz.,
anaérobies and aérobies, the anaé-
robles producing putrefaction fer-
mentation, while the aérobies pro-
duced the true putrefaction, and it
was the aérobiotic bacteria that they

Oysters Growing on a Bottle,
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the beds; and, third, the continuous, or sprinkler
system.

Many installations of the contact system for some
reasons had not proved satisfactory. As regards
aération, the contact beds compared very unfavorably
with the sprinkler bed; because, while the con-
tact bed is alternately filled and emptied, the con-
tinuous, or sprinkler, bed worked under corctxnt
aérobiotic conditions, with always an ample sup-
ply of oxygen. In conclusion, the writers pointed
out that the bacterial system of purification mere-
ly improved the sewage from a chemical stand-
point, and left it nearly as impure as before from
the bacteriological standpoint, and possibly,
therefore, quite as dangerous, so far as dissemin-
ating germs of typhoid fever, cholera, and other
water-borne diseases were concerned. Alderman
Gibbons opened the discussion and stated that
at Wolverhampton they dealt with an average
fiow of 2,500,000 gallons every twenty-four hours,
and at times a
much greater quan-
tity. At the cor-
poration sewage
farm at Barnhurst
they had had a
tank working on
the bacteria prin-

ciple for thirty
‘years, and Dr.
Frankland, who

had visited it, had
said that the effiu-
ent was as pure as
some of the water
that was used for
domestic purposes
in London. Dr,
Reid said the Wolverhampton sewage works would
compare favorably with any in England, so far as
results were concerned.
The Well in the ‘Fower of London.

For ages antiquary after antiquary found himself
bafled by a simple problem at the Tower. How, in
the old days, did the garrison get a supply of drink-
ing water? The antiquary could show you the orig-
inal fireplace at which William the Conqueror warmed
his hands, could point approximately to the spot on
which the murdered Princes fell: he could lead you
to the place where Henry VIII.s queens were butch-
ered, and to the tombstones that collapsed upon their
poor bones; he knew the tiny dungeon in which Sir
Walter Raleigh spent twelve dreadful years hidden
from the light; and could have you in a twinkling
in the stone dog-kennel where still remains the ring
to which they chained Guy Fawkes. But how these
unfortunates and their janitors drank, none could
tell. The Thames hard by was not the source, they
were sure. Organized search was vain. Then there

.came a thick-headed, unimaginative mason, to whom

A Lantern Serving as a Hold for
Barnacles and Oysters.

and his fellows the work of converting certain of the
historic dungeons into storehouses for war material
meant ninepence-halfpenny an hour and no more.
His pick struck through the fiooring of the corridor
from which the prisoners used to enter their cells.
Behind these latter and corresponding with the main
one, ran, and still remains, the little secret corridor
, along which eavesdropping officers
' tip-toed to listen to conversatjons be-
tween captives, for the purposes of
evidence. A few blows from the pick
brought to light the mouth of a pit.
Sixty feet down was water—thirty
feet of it. The mason had happened
upon the historic well for which
search had been made in vain for
centuries! It was as perfect as the
day that the Conqueror sunk it. To-
day it still carries its thirty feet
of sweet spring water, and should
ever the Tower be beleaguered, its
garrison would still be independent
of outside supply. We have our holy
wells, our miracle-working wells,
and wells of medicinal waters. If
this historic old shaft which the
mason brought to light were distant
ten thousand miles, Londoners
would make pilgrimages to drink its
waters.—St. James’s Gazette.

The Incandescent Mantle Company,
of Detroit, Mich., is putting a man-
tle on the market which is said lo
bave all the merits of the incandes-
cent mantles now in use, with the
additional advantage that it is much
more substantial. While it is not
indestructible, it i said to be-the;
only one which can be handled with-
out damage.
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STOVE WITH AN ADJUSTABLE FIREBOX,
BY @EORGE J. JONES.

A great improvement in the construction of stoves
has been recently made in a design just placed on
the market, which has a number of novel features, the
most notable of which is the adjustable firebox, by
which the size and intensity of the fire can be regu-
lated at all times. For instance, it is a waste of fuel
to get up a fire capable of roasting a piece of meat
when it is merely desired to cook a light meal for one
or two persons. With the stove referred to it is pos-
sible to secure four different sizes of firebox, so that
the size of the fire can be regulated to suit the emer-
gency. This stove is made by the Cahoone Company,
of Minneapolis, Minn., and a view of it is shown in
the accompanying photographic view. The front of
the grate is attached to the frame of the door and
swings on a pivot, which is designated by the letter
A. This grate is saucer-shaped, and when it is de-
sired to get the full fire-box capacity, the bulge is
turned outward, thereby increasing the capacity of
the firebox by 156 inches. All ordinary purposes will
be answered, it is said, by the use of the grate turned
in. There is an auxiliary grate, which is put in
place by removing the first row of covers in the back
of the firebox and dropping it in with the use of a
stove-lifter, and this confines the fire to one end,
which is sufficient to answer a great many purposes.
Then again there is a grate partition which is also
dropped in place with the assistance of a stove-lifter,
which confines the fire to the space under a single lid.

The latter attachment was designed for summer
use, and with a mere handful of fuel re-
quired it is possible to cook chops or omelet
or boil tea. Without this grate partition in
place, maintaining the fire at one end of the
firebox, it is possible to get the stove up to
a fine baking heat.

Another feature of this stove is the fact
that the air supply is delivered into the
firebox superheated. In the picture, the
casting has been removed from the front
end of the firebox, showing the port holes
for the admission of air. The air is carried
from these holes through a series of cham:
bers, and by the time it reaches the fire it
is thoroughly heated. This greatly facili-
tates combustion, which is said to be so
complete in this instance that there is no
smoke or soot arising from the fire and the
ashes show that the fuel has been thorough-
ly consumed. Garbage and other household
waste can be thrown into the fire and will
be consumed without the least odor. Bitu-
minous coal burns beautifully without any
objectionable features of any character. For
this purpose a special grate is furnished,
which is shown in the cut on the floor at
the side of the stove.

The Mont Blanc Railway.

M. H. Duportal, the French Inspecteur
Général des Ponts et Chaussées, has selected
St. Gervais as the starting point for thy
railway which, it is hoped, in a few yea:rs
will reach the summit of Mont Blanc. A
line to the summit of the great White Moun:
tain of Savoy has long been the dream of
engineers, and at least three plans, devised
previously to the accepted one of M. Dupor-
tal, have received serious consideration; but of these
the only one which now occupies the attention of en-
gineers is that identified with the name of M. Vallot,
the Director of the Mont Blanc Observatory.

M. Vallot’s project is a railway starting from Les
Houches, opposite the present station of the P. L. M.,
a line which, after crossing the tremendous torrent
of Le Bourgeat, enters a tunnel and continues prac-
tically subterranean throughout to the Petits Rochers
Rouges, about 450 meters horizontal distance from the
summit, and traced by way of the Gros-Bechar, the
Aiguille du Gouter, and the Bosses, the total length
being about eleven and one-half kilometers. The idea,
here, seems to be to get the shortest possible and most
sheltered line, enabling the summit to be reached in
all seasons; and it is conceded that M. Vallot’s survey
is the best possible for the purpose.

M. Duportal’s scheme does not supersede its pred-
ecessor, however; rather, it will prepare the way for
it; and it has the great merit of serving the immediate
and practical necessities of the district. The first
section of the proposed electric line reaches the
Aiguille du Gouter almost direct from Fayet by way
of the Boinnassay Valley. The right side of this valley
formed by the buttresses of the Prarion, of Mont La-
chat, of Les Rognes, of the Téte Rousse, and of the
Aiguille du Gouter, faces full south, and consequently
is always free from snow early in the year, at any
rate as far as the Téte Rousse. An open-air line by
this route is therefore feasible; and this is important
from the point of view of tourists, who naturally de-
sire to see the marvelous perspectives of the moun-
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tains—which: would be impossible if the line should
be tunneled all the way. Moreover, it renders that
beautiful upland called the Prarion available to all
the world.—N. Y. Times.

A Curious Water Power,

We have been favored by ome of our-correspondents
in Clarksville, Tenn., Mr. J. M. Macrae, with an inter-
esting description of a curious water power which was

_made possible by the difference in level of the river,
which has such a sinuous course that the two branches
at one point are separated by a very narrow neck of
land. The Elk River, in Franklin County, Tenn., fur-
nishes power for lighting the towns of Tullahoma and
Winchester, as well as for the waterworks at both
places. At this point there is a bend in the river, the
distance around being about one mile. At the point
where the power house was built the width of the
neck of land is but 30 feet, so that it was possible to
see the two sections of the stream flowing in opposite
directions. The bluff which divides the stream is
about 40 feet high, and this isthmus is about 100 yards
long. There is no room on the top of the bluff for a
road, and there is only a footpath. At the narrowest
point the bluff is cut through. A temporary dam was
then thrown across the stream, turning the water
through the cut and leaving the bed dry for the con-
struction of a permanent dam, which is of concrete,
and is 18 feet high and 10 feet ‘wide at the bottom,
while the width at the top is 4 feet. The concrete dam
occupies the bed of the river, which is about 100 feet
wide at this point. On a low bank opposite the power

STOVE WITH AN ADJUSTABLE FIREBOX.

house an embankment was thrown up, joining with a
wing of the dam. The power house is equipped with
three turbines, which developed 300 horse power. The
current is delivered to Winchester at a pressure of
2,000 volts, and to Tullahoma, 10 miles away, at a
pressure of 10,000 volts, which is stepped down to
2,000 volts for consumption. The plant is the prop-
erty of the town of Winchester, and the cost of the dam,
machinery, wiring, water pipes, and tank was about
$60,000. It will, of course, be remembered that during
the civil war Gen. Butler cut off a circuitous water
route on the James River, Va, vy digging his famous
“Dutch Gap” canal.
e

A parliamentary return issued on September 13
gives the amount of the trade of the British colonies
and possessions with the mother country and foreign
countries for the years from 1890 to 1900. In that
period the imports into the British colonies from all
countries increased by over £48,000,000; imports from
the United Kingdom increased by £6,000,000; imports
from colonies increased £13,000,000; and imports from
foreign countries £29,000,000. In the same period the
exports from British colonies to all countries increased
by £51,000,000. Of this increase £22,500,000 went
to the United Kingdom, £10,000,000 to British posses-
sions, and £18500.000 to foreign countries. In the
year 1900 the trade done by the colonies with. the
United Kingdom and colonies “Wwas roughly £316,500,.-
000, and the trade between the colonies and foreign
countries £167,600,000. The returns include bullion
and specie.
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Lord Salisbury as a Man o« Science.

With his characteristic modesty and retiring dispo-
sition Lord Salisbury never claimed to be a man of
science, but all who listened to his presidential gd-
dress “On the Unsolved Riddles of Science” delivered
before the meeting of the British Association at Ox-
ford in 1894, were deeply impressed with the compre-
hensive grasp which he had upon the development of
science in all of its branches. On that occasion he cer-
tainly did not confine himself to a mere generalization
of the scientific position; on the contrary, he alluded,
and with a freedom which completely surprised those
who devote their time almost exclusively to scientific
study, to many of the ‘minutest details in the problems
which occupy the attention of the chemist, physicist,
biologist, and astronomer. He discussed the founda-
tion of the atomic theory, the nature and origin of the
so-called elements, the spectroscope in its application
to the study of solar and stellar phenomena, ciher, and
Hertzian waves, bacteriology, and the theory of natur-
al selection, and did so with the confidence of one who
knew his ground. This gave great conviction to his
conclusion that the advances in each section of knowl-
edge had been very great, while the hope of penetrat-
ing the prime mystery of all seemea as far off as ever.
Lord Salisbury confessed to being pessimistic as to
whether we should ever gain a clear insight into the
nature and origin of life. It was characteristic of
him, viewed in the light of his known mental attitude
in other provinces, that he chose to survey the state
of our ignorance rather than the proud position of our
science. “We live,” he said, “in a small bright oasis
of knowledge surrounded on all sides by a
vast unexplored region of impenetrable mys-
tery, and from age to age the strenuous
labor of successive generations wins a small
strip from the deseri and pushes forward the
boundary of knowledge.”

Lord Salisbury was reluctant to accept the
views of the Darwinian school. He delight-
ed in contrasting the deductions of the math-
ematician and geologist with those of the
biologist upon tiie question of when life was
first possible upon this planet.

It is generally understood that the branch
of science whick Lord Salisbury 'loved best
was chemistry, and the freedom with which
he discussed chemical questions gives weight
to the suggestion. Besides, it was well
known that he spent much time in his labor-
atory in Hatfield House, where, however, he
directed his attention alse to engineering
and electrical problems. He conceived the
idea of utilizing the flow of the river Lee
for the electric lighting of the house, and
the provision of a water-supply to the town
of Hatfield from the mains of Hatfield Park
was due to his thought and kindliness. 1ln
many ways he showed that his love of sci-
ence had practical as well as academic lean-
ings, but he made no original communica-
tion on scientific subjects to the learned so-
cieties. He was elected to the Fellowship
of the Royal Society in 1869 and almost im-
mediately became a member of the council.
He took a keen and active interest in the
internal affairs of the Royal Society, for he
served on the council in 1882-83, and again
in 1892-94. He was vice-president also In
1882-83 and in 1893-94. And almost his last
public act was associated with science and not with
politics, for on the occasion of the election of the Prince
of Wales to the Fellowship of the Royal Society in
April 1ast it was Lord Salisbury who introduced him
to the President and Fellows. Lord Salisbury’s name
is not associated with a single popular measure of
the kind that would be sure to win medical approba-
tion. But medical men could see in his attitude
toward life the trained and austere thinker. He did
not speak if he did not know; he would not proceed
to the next step till he had verified the one on which
progress should depend; and having convinced himselt-
in which direction truth lay he would hold firmly to
his convictions.—Lancet.

Spencer?’s Airship.

Spencer’s airship sailed from Crystal Palace, Syden-
ham, around St. Paul’s Cathedral and over miles of
the densely-built part of South London. The airship
descended safely after a fairly successful flight at
New Barnet.

In 1901 there were 1,529 persons killed and 7,988
persons injured on the Russian railways. According
to the mileage, there were on the State railways in
European Russia 18.66 accidents to persons, on an
average per 700,000 miles, 17.10 accidents on the pri-
vate railways, and 14.52 cases on the state railways
in Russia. The total injured was about one-fifth of
the number injured in the United States every year
and the total number of accidents is in about the same
proportion.
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Sanitary Regulations of Barber Shops.

The last Legislature of New York State passed a
sanitary eode for the regulation of barber shops. The
law has only recently taken effect. The Board of
Health of New York has adopted the following rules
in order to properly enforce the provisions of the
State code. They are so reasonable and wise that we
call attention to them with the hope that municipalities
of other States where no such law prevails will de-
mand the passage of similar legislation. The rules of
the New York Board of Health are as follows:

1. Barbers must wash hands thoroughly with soap
and hot water before attending any person.

2. No alum or other astringent shall be used in
stick form. If used at all to stop the flow of blood it
must be applied in powder form.

3. The use of powder puffs is prohibited.

4. No towel shall be used for more than one person
without being washed.

5. The use of sponges is prohibited.

6. Mugs and shaving brushes shall be thoroughly
washed after use on each person.

7. Combs, razors, clippers, and seissors shall be
thoroughly cleansed by dipping in boiling water or
other germicide after every separate use thereof.

8. No barber, unless he is a licensed physician, shall
prescribe for any skin disease.

9. Floors must be swept or mopped every day and
all furniture and woodwork kept free from dust.

10. Hot and cold water must be provided.

11. A copy of the regulations is to be hung in a
conspicuous place in each shop.

The most of these rules are now observed by every
well-regulated barber shop, but the cheaper barber
shops rarely pay attention to all the necessary sanitary
" precautions in serving their patrons. The evils arising
from unsanitary barber shops have long been known,
and we are glad to note the growing tendency to cor-
rect them.

ILLUMINATED CROSS FOR CHURCH TOWERS,

An illuminated cross at the top of a church steeple
can be seen from a great distance and presents a very
pleasing spectacle; but such illumination is seldom
provided owing to the difficulty of reaching the lamps
when they need repairs. The expense of hiring a
“Steeple Jack” to replace a lamp whenever it burns
out would obviously far outweigh the artistic benefits
derived from such illumination. However, an inven-
tion recently patented by Joseph A. Blenke, of Cov-
ington, Ky., provides a very simple means of gaining
access to the lamps. The means used will be compre-
hended by a glance at the accompanying illustrations.
It will be observed that the incandescent electric
lamps are mounted on belts which are stretched over
pulleys. The vertical and two horizontal arms of the
cross are each provided with a separate belt. The
arrangement is such that the lowest pulley of each
belt may be easily reached from the base of the cross.
The lamps are inclosed in a glass case having the
shape of a cross. The glass is preferably ground or
frosted, so as to diffuse the light and distribute it more
evenly in the form of a cross.

‘When for any reason it is desired to gain access to
any one of the lamps the tOwer is asecended, and the
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belt on which the lamp is mounted may be reached
through a door in the casing near the base. On
pulling this belt the lamp will be drawn down to
within reach of the hand. The wires through which
the current is fed to the lamps have sufficient slack
to permit the belt to be moved to a limited extent.
After the lamp has received the necessary attention or
been replaced by a new one, the series of lamps may
be again returned to the normal position by drawing
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on the belt. - All parts of the illuminated cross are thus
rendered readily accessible to the electrician.

DEVICE FOR PREVENTING WASTE OF WATER.

Most sinks and basins are provided with outlets to
prevent overflowing of the basin in case the water is
left running by some careless individual. This precau-
tion is good as far as it goes, but it does not prevent
waste of the water, which, in some 'localities, is quite
expensive. A recent invention, which is to be accred-
ited to Mr. Warwick Ford, of 167 West 14th Street,
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New York city, is adapted to meet the requirements by
providing means for shutting off the supply of water
after the basin has been filled up to the overflow out-
let. We show herewith a general view of the inven-
tion. The overflow pipe leads down from the basin into
a small tank pivoted within a larger tank shown be-
neath the basin. The small tank is prevented from
tipping forward by connection with a weight shown at
the right in the illustration. Overflow water from the
basin runs into the small tank until its weight causes
the tank to tip and empty its contents into the larger
tank, whence the water flows off through the waste
pipe. Now, when the small tank swings downward the
shaft to which it is.secured is rocked, and this motion
is utilized, by means of connecting levers, to turn the
stop-cocks on the water-supply pipes, thus shutting off
the flow of water. At the same time the stopper of
tne basin is litted off its seat, permitting the water in
the basin to flow out. When it is desfred to use the
basin again it is only necessary to push down the slide
rod, which is shown between the faucets, and then lift
it up again. This rotates the shaft, restoring the parts
to their original positions. In order to empty the basin
when no overflows occur, the slide rod is pushed down,
which causes the main shaft to turn and lift the stop-
per off its seat. The main shaft may be seen projecting
from the tank at the extreme left of our illustration.
The crank arm on this shaft is connected to a rod
resting at its forward end in a forked bracket. Mid-
way of the rod is the slot into which an arm from the
second shaft projects. By means of this connection
rotation of the main shaft causes the second shaft to
turn on its axis, and the relative amount of moisture
can be regulated by raising or lowering the outer end
of the connecting rod and by shifting the depending
arm to different points in the slotted rod. The sec-
ondary shaft operates the stopper of the basin by means
of a connecting rod passing up through the discharge
pipe, and the adjustment just described is necessary to
insure accurate seating of this stopper and perfect
closure of the discharge pipe.

-0

A System of Tramnsporting Fruit Without Ice.

A car of Valencia late oranges of the Pet brand from
Pomona, Cal, was recently shipped from San Dimas
and packed by the Citrus union there, coming through
under what is known as the Baker system of trans-
portation.

The oranges were of poor quality and the packing
the same. The fruit, however, opened in good condi-
tion, proving that fruit can be shipped from Califor-
nia without ice, under a proper system of treatment
under some known process.

The Baker process- consists in conflning the food
products in a dry atmosphere of medium temperature
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charged with a harmless, antiseptic, germiéidaﬂ gas.
The effect is claimed to destroy or make dormant thc
germs or bacteria, both in the atmosphere and on the
food products, and by uniting with the exuded juices
of such food products to form a germ-proof coating
which not only excludes other germs or bacteria, but
also prevents the further evaporation of the juices.

Progress in German Cable Laying.

A new era in German cable construction began with
the laying of a cable to Vigo, Spain, a distance of about
1,300 miles.

During the last seven years, Germany has laid 7,?;75
miles of cable, at a cost of over $7,000,000. In 1898 a
cable, 73 miles in length, was laid between Sassnitz
and Trelleborg, and in 1899 German Southwest Africa
was connected with the international telegraph sys-
tem by a cable 154 miles long.

In 1900 the flrst German-American cable between
Emden and New York, via the Azores—a distance of
4,813 miles—was laid. At about the same time Ger-
many put down the first German cables along the Chi-
nese coast, the cable Tsintau-Chefoo being 285 miles
and that connecting Tsintau and Shanghai 438 miles
long. The year 1901 witnessed the laying of the fifth
cable between Germany and England, connecting Bork-
um and Baktou, a distance of 280 miles. The tele-
phone cable between Fehmarn and Laaland was laid
in 1902.

The construction of a second trans-Atlantic cable
between Emden and New York, via the Azores, has
been commenced and it will, it is expected, be ready
for service before the expiration of the next year.
Germany is also contemplating an increase of her cable
net in eastern Asia and the South Sea, by constructing
cables between Alenado and Guam and the Palau Isl-
ands and Shanghai.

It is said that the growth of German interests, both
military and commercial, will in the future require the
building of more cables by Germany, independent of for-
eign nations. Germany now has cable works and two
cable steamers.

FOLDING STEP FOR VESTIBULE CARS,
Our columns recently contained a description of a
folding step for railway cars, which could be lowered
at stations to permit passengers to mount from or dis-

~ mount to the low station platforms now almost uni-

versally used. The folding step was lowered or raised
by means of a lever at the side of the car and was

.obviously much more convenient than the cricket or

pertable step which trainmen have heretofore been
obliged to carry. The inventors of this step, Mr. James
H. Fassett, of Nashua, and Mr. John E. Warren, ot
Greenfield, New Hampshire, have recently adapted their
invention to vestibuled cars, and in doing so have hit
upon an important improvement. In the present in-
vention no lever is required for operating the step, but
the same is automatically lowered and raised by con-
nection with the hinged platform usually found on
vestibuled cars.

The accompanying illustrations show the step in its
two positions. The step, it will be observed, is carried
on a forked arm which slides in a guide back of the
fixed steps. At its upper end the arm is connected
to a crank-arm on one end of a shaft. A gear-wheel
is keyed to this shaft at the opposite end and meshes
with a toothed sector connected by a link to the hinged
platform of the car. Obviously, when the platform is

FOLDING STEP FOR VESTIBULE CARS.

raised, the sector will be drawn upward, rotating .the
gear-wheel and swinging the crank-arm downward,
which throws the step out to proper position for use.
‘When the platform is lowered the reverse takes place,
and the step is drawn up to folded position beneath the
lowest fixed step. In this way the supplementary step
is operated without requiring attention of the train-
man or causing him any more labor than the usual
task of operating the platform.
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RECENTLY PATENTED INVENTIONS.
Electrical Apparatus,

TELEPHONE - TRANSMITTER. — DENNIS
O’BriEN, Liméstone, N. Y. The principal object
of this invention is to increase the loudness of
sound in telephones while maintaining their
purity. Mr. O’Brien’s apparatus employs an
elastic membrane in place of the usual dia-
phragm, on which is secured a thin iron disk
which on being vibrated operates a delicate key
of a local circuit. The apparatus has some of
the functions of a relay and a repeater in.that
it reinforces the strength of an undulatory cur-
rent.

Engineering Improvements,

PNEUMATIC WATERWORKS.—B. L. CaAN-
NON, Quitman, Ga. The invention relates to
that form of pneumatic waterworks in which
water is allowed to pass into a closed reservoir
through a check valve and a body of compressed
air in a separate tank is admitted to the top
of the water to force it out of the reservoir
through a standpipe. Mr. Cannon in this inven-
Hon provides important improvements on such
systems.

Lighting and Heating Apparatus.

STOVE.—WiLLIAM HEVERMANN, Sedalia, Mo.
A novel construction is provided in this inven-
tion whereby the stove secures maximum heat-
ing results by means of a circulation of air
and by the introduction of drum sections and
tubes. Conical or funnel-shaped centers of the
drum section operate as reflectors for the pur-
pose of throwing out the heat.

APPARATUS FOR BURNING HEAVY OILS.
—F. CoTToN, Sydney, N. S. W., Australia. The
object of Mr. Cotton’s invention is to combine
a heavy residual oil with steam under pressure
and subsequently vaporize the oil and decom-
pose the steam so as to produce a highly com-
bustible gas together with a continuous supply
of oxygen and thus obviate the necessity for a
forced draft.

OIL-STOVE.—J. L. BERGE, Minneapolis,
Minn. The invention relates to certain novel
improvements in oil-burning stoves. Mr.
Berge has particularly in view as an object the
provision of a stove which shall have an oil
tank arranged compactly therein and a‘cham-
ber or casing arranged above the tank and
provided with passages to allow air to pass
through the chamber, such air being heated in
its passage.

Machines and Mechanical Devices.

MACHINE FOR OPENING AND CLEANING
COTTON.—D. JI. WiINN, Sumter, S. C. Mr.
Winn’s invention consists in certain special
arrangements of parts acting on the general
principle of a cotton cleaning machine in-
vented by Kitson, patent No. 144,394, but hav-
ing important novel features which, after long
experimentation and careful adjustment have
been found to accomplish much more perfectly
the objects desired.

FRONT-SHEET-DELIVERY

Moines, Iowa. Mr. Stocker is the inventor of
an improvement in that class of apparatus
which forms an attachment of printing-presses,
and is adapted to receive the printed sheet from
the impression-cylinder and deliver it upon a
receiving-board. Two movable carriages are
employed, also various adjunctive parts, and
the invention lies in their construction, arrange-
ment and combination.

GLUE-APPLYING MACHINE.—G. A. BN-

S8IGN, Defiance, Ohio. The object of the inven-
tion is to provide a new glue-applying machine
which is simple and durable in construction,
very effective in operation and more especially
designed for uniformly applying glue to the
faces of disks or other similar articles pre-
paratory to gluing them together.

Of Interest to Farmers,

AGRICULTURAL IMPLEMENT.—D. LUBIN,
New York, N. Y. Two patents have been
granted to Mr. Lubin for improvements in agri-
cultural implements. The first invention pro-
vides in connection with an agricultural imple-
ment a simple means for regulating the depth
of cut or drill of a machine. This is done by
means of a weight which may be shifted along
a rail at the top cZ a machine so as to weight
ihé mgchine more heavily at the front end or
the rear, as desired.

Tlie second invention relates to improvements
in agricultural implements of the kind having
a plurality of sets of cultivating tines, the
implement being so constructed that each set
of tines will have an independent vertical move-
ment under varying weight pressure, so that
any one tine or set of tines will pass over an
obstruction without lifting the other teeth or
causing the machine to veer from a straight
course.

’ Rallways and Thelr Accessories,

RAILWAY-TIE AND RAIL-FASTENING.—
P. H. QuiNN, Corydon, Pa. Provision is made
in this invention for securing rails to metallic
railway ties. The ties have the form of chan-
nel iron and a peculiar key or wedge fastening
is employed which secures the base portion of
the rail‘te the tie. This fastening and tie pro-
vides a(c,e‘rta_.‘ln degree of elasticity whereby an
advantage is obtained in wear and easy running
of the rolling stock.

SPARK-ARRESTER.—F. B. Rogess and B.

APPARATUS
FOR PRINTING PRESSES.—A. STOCKER, Des ;

HoskING, Commercial Street, Mount Gambier,
South Australia, Australia. The essential
feature of the Invention consists of the affix-
ture of a rotatable screen within the funnel
of the locomotive and so situated as to be
acted on by the exhaust current. The screen
is of such shape and proportions that nothing
can pass between its edges and the funnel. The
whole of the steam and gaseous products of
combustion pass through the leaves of the
screen, the sparks being deflected back into
the smoke box.

GROUPED-INDICATOR
CAR SYSTEMS.—E. B. JoHNS, Nashville,
Tenn. The group system of handling freight
consists of grouping each geographical station
according to the station or city to which cars
are loaded to break bulk. In this way hun-
dreds of stations can be grouped under one
head, which is obviously a great saving of
labor to the receiving clerk in determining the
proper route of shipment. ‘Mr. Johns’ invention
relates to a group indicator board and attach-
ment which will be found very useful in this
system. ’

FOR FRBIGHT-

Miscellaréous,

TOILET-CABINET.—W. A. J. NEWELL, New
York, N. Y. The invention is more especially
designed for the use of actors, but applicable
generally wherever an electric-light current is
available; and it consists in the construction
and arrangement of the parts of the case, the
electric lights and their connections, and the
combination and arrangement of tliese parts
adapted to secure a better light and to secure
in one structure an easily-portable case which
may be entirely closed and carried or be opened
and set up or disposed for use as a combined
mirror-stand and cabinet.

INDEX-BOX.—J. A. BEsT, Augusta, Ga. The
invention js in the nature of a novel index-
book by which the overflow of names from the
alphabetical divisions allotted to them may be
conveniently located and classified and ac-
curately and quickly referred to and by which
also the number of pages of an index may be
greatly reduced without lessening the number of
names to be indexed, securing the largest pos-
sible classification of names within an index
of minimum size.

CUSHION-TREAD HORSESHOE. —A. A.!
SPADONE, New York, N. Y. Broadly speaking,
the improvement consists of a cushion-tread
having a body or length of rubber or other
cushion material and a key or anchor embedded
in the body or length, the key or. anchor being
of any desired cross-sectional shape and made
of suitable material, which allows the Kkey
under the application of pressure to expand,
spread or flatten in a way to make the body
of cushion material hold itself frictionally
within the channel of a shoe.

ANKLE-SUPPORTING SHOE.—A. POSNER,
New York, N. Y. The object of the invention
is to provide a new and improved ankle-support-
ing shoe more especially designed for the use ci |
children and other persons and arranged to:
firmly support weak ankles, to insure perfect
comfort, and allow of easily putting the shoe.
on or pulling it off.

FIRE-ESCAPE.—M. Copy, New York, N. Y.
The object in this case is to provide a portable
escape, readily placed in position on a building,
provided with a convenient descending means,
especially serviceable for supporting women,
children, invalids, and other persons, and

arranged to insure a safe desceht from any | mot

floor of the building to the sidewalk.

ICE-FREEZING CAN.—E. E. HANMER, Rich-
mond, Va. Provision is made in this inven-
tion for forming a cake of ice with lines of
weakness and of admitting mnon-circulating
brine to the interior of the ice-freezing can so
as to prevent adherence of the cake to the can.
A current of gaseous fluid is injected into the
water to be frozen for the purpose of removing
floating matter, which enables non-distilled
water to be used. The can is so formed that
the cake of ice may be withdrawn without
trouble, after which it may be readily split
along the lines of weakness.

TOY.—F. GARRECHT, Idaho City, Idaho. The
toy belongs to that class wherein figures are
adapted to descend from an elevation on a
support and receive rocking movement from
the joint action of gravity and the peculiar
shape of the support along which they slide
down. The present invention embodies novel
details of construction which greatly improve
such toys.

CRUPPER.—W. W. LyoN and J. L. DaAvis,
Mount Salem, Ky. The invention relates to
that class of cruppers for harness in which
the tail of the horse is supported and held in
correct position, the object being to so support
the tail as to add to the general appearance
of the horse and at the same time prevent the
tail from hanging to one side, causing it to
maintain a central position.

FASTENER.—L. REITER, New York, N. Y. An
improved socket part is herein provided for
the stud and socket fasteners used on gloves,
suspender ends, and in various other connec-
tions where two flexible parts are to be releas-
ably connected. The socket part allows greater
and easier movement to the resilient parta
than in fasteners as heretofore made.

CEMENT-KILN.—S. R. MALONR, Quanah,
Texas. The invention relates to kilns for dry-
ing gypsum and other materials employed in
the manufacture of cement and plaster. Special
advantages are derived by Mr. Malone’s. im-
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proved construction which consists of employ-
ing two ovens arranged side by side and com-
municating with each other. In treating wet
gypsum both of the end fire boxés are used.
With less wet gypsum the fire boxes at one
end of the furnace will provide adequate heat.
Thermometers located at proper positions in-
dicate the necessity for more or less heat.

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

A LOW-PRICED TYPEWRITER.

Thatitis not necessary to pay. One Hun-
dred Dollars for a high grade writing
machine is demonstrated by the San Type-
writer made by the Sun Typewriter Co.,
0£239 Broadway, New York., It is a type
bar machine built on standard principies
with modern improvements, and the writ-
ing is visible at all times. The machine is
one of the best manifolders
on the market, and there
i8 no limit to the speed. A

_

. 'y

T

‘distinc- tive feature is
the anti- ‘e ribbon inking
mechan- ism which

produces
able writ- .
ceeding in henu

clearnessanyrib- bon work.
The machine is compact. weighs only
18 1bs. and:coste only $40. Their catalogue
containing detailed illustrations and show-
ing the various 8 of the mechanism,
catt be had by addressing them.

Business and: Personal {Uants.

READ THIS COLUMN CAREFULLY.—You
will tind inquiries for certain classes of articles
numbered in consdcutive order. If you manu-
facture these goode write us at once and we will
eend you the name unil address of the party desir-
ingtheinformation. ¥u every case it is neces=
sary to give the iumber of the inquiry.

MUNN & CoO.

Marine Iron Works. Chicago. Catalogue free.

Tnguiry No. 4623.—For first-class manufacturers
of wax match-making machines.

For holsting engines. J.S. Mundy, Newark, N. J.

Inquiry No. 46'24.—For makers of palnt-grinding
machinery.

AUTOS.—Duryea Power Co., Reading, Pa.

Inquiry No. 46:25.—For a model for locomotive
valve setting,

“T. 8” Metal Polish. Indianspolis. Samples free.

Inquiry Na. 46'26.—For makers of wooden novel-
ties, such as irult and vegetable crates aid baskets.

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

Inquiry No. 46:27.—For makers of screw cider
presses in Michigan, Ohio and lndiana.

Mechanics’ Tools and materials. Net price catalogue.
Geo. 8. Comstock, Mechanicsburg, Pa.

Inguiry No. 4628.—For the address of the makers
of tbe Clement gasvline motor.

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

Inquiry No. 4629.—For dealers in electrical appa-
ratus and supplies for scieutitic experimental purposes.

Let me sell your patent. I have buyers waiting.
Charles A, Scott, Granite Building, Rochester, N. Y.

Inquiry No. 4630.—For makers of a blower grain
loader and unloader.

Machine Work of every description. Jobbing and re-
pairing. The Garvin Machine Co., 149 Varlck, cor.
Spring Sts., N. Y.

Inquiry No. 4631.—For manufacturers of spring
otors.

I have valuable lead and spar property in Illlnois and
want competent man to develop. Hegan Manufactur-
ing Company, Louisville, Ky.

Inguiry No. 483'%.—For a second-hand lathe for
a country repair ahop.

The largest manufacturer in the world of merry-go-
rounds, shootlng galleries and hand drgans. For prices
and terms write to C. W, Parker, Abilene, Ean.

lnqnir}_r No. 4833.—For makers of patented ar-
ticles tor farmers’ use.

Calvert’s Perfect Ink Well Stand and Cover. 1'errl-
tory for sale or trade. Automatic. dust proof air tlght
Patent No. 162.961. Calvert & Carson.Guthrie. Okla.

Inquiry No. 4634.—For a portable printing press

for use in streets tor printlng visiting and business
]

cards.

The celebrated * Hornsby-Akroyd’ Patent Safety Oll
Engine 18 built by the De La Vergne Refrigeratlng Ma-
ohineCompany. Foct of East 138th Street, New York.

Inguiry No. 4633.—For lights for examlnolng
bays, lakes, rivers, etc.

Contract manufacturers of hardware specialties, ma«
chinery, stampings, dizs, -ols, etec.
ing connections. Edmonds-Metzel Mfg. Co., Chlcago.

Inquiry No. 4636.—For importers of Belgian
shot guus.

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

lminlri No. 4637.—For a second-hand cedar row
boat 17 or’18 feet long.

‘W ANTED.—New novelties that are ready for the mar-
ket. Must possess merit to justify extensive advertising
in this and Y¥orelgn Countries. What have you? Wizard
Novelty Co., Inc., 1007 Filbert S8treet, Philadelphia.

Toquiry No. 4638K.—For makers of kitchen uten-
sils or ut.:gl stamped ware.

¢ Send for new and complete catalogue of Sctentlfic
and other Books for sale by Munn & Co., 361 Broadway
New York. Free on application.

Inquiry No. 4639.—For manufacturers of campo
board.

Inaquiry No. 464 0.—For a maker of glass washbowl
and stand in one piece.

Juaquiry No. 4641.—For msnufacturera of cut,
polished and ready-to-mount gem stones, for rings,
pins, charms, etc.

lnmrr No. 4649.—For manufacturers of gas
arch -
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HINTS TO CORRESPONDENTS.

Names and Ad®ress must accompany all letters or
no attention will be paid thereto. Thir is for
our information and not for publication.

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

Inguiries not answered in reasonable time should be
repeated; correspondents will bear in 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.

8pecial Written Information on matters of personal
rather than general interest cannot be expected
without remuneration.

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

Bookllreterred to promptly supplied on receipt of
price.

Minerals sent for examinatfon should be distinctly
marked or labeled. -

(9191) J.F.Du Q.says: 1. If I burn
100 pounds of anthracite coal, and get pure
ashes without any cinders, what would be the
weight of ashes, pulverized? 2. If I burn 100
pounds of wood, say shavings, what would be
‘the weight of ashes pulverized? 3 If I bu'n
100 pounds of rag, what would be the weight
of ashes pulverized? 4. If I burn 100 pounds
of newspapers, what would be the weight of
ashes, pulverized? 5. If ‘T bura 100 pounds
of leaf tobacco, what would be the weight of
ashes, pulverized? A. From 100 pounds of
anthracite the ash varies from 6-10 to 3
pounds, according to the particular kind of
coal or the time. From 100 pounds of wood
the ash varies from 48-100 pound from birch-*
to 1.77 pounds from beech; and 31-100 pound
from white pine. We have no data for rags
and tobacco.

(9192) J. W. says: I have noticed or
believe I have that incandescent electric lamps
always burn out at either the positive or neg-
ative side, which I do not know. Now, if I
should change the wires at the switch occa-
sionally, say once a month, so that the direc-
tion of the current through the lamps is re-
versed, would not the life of the lamp be
lengthened? If so, could you tell me how
much, and if same is true with alternating
current? A. The deterioration of the incan-
i descent lamp is due to the projection of par-
ticles of carbon from the fillament to the glass
of the bulb. This blackens' the bulb and de-
creases the cross section of the fllament, so
that its resistance is increased and less elec-
tricity fiows through the lamp. We are not
able to say whether this takes place at one
pole more than the other or not, in a lamp
lighted by the direct current. It could not
affect the alternating current lamp, since this
has no positive and negative poles. It would
not appear that the difficulty would be reme-
died by reversing the connections. Should
you wish to experiment in the matter and find
out whether your theory is correct, it is easy
to do so.

(9193) J. H. W. says: Will you please
answer the following questions? 1. Why are
four-cycle gas engines used in automobiles in
preference to two-cycle? 2. Could not a two-
cycle engine be built that would be perfectly
reliable and give more power for less weight?
8. Which wire is proper to connect to the pos-
| itive plate of a storage battery—the copper or
zinc of a gravity battery? A. Four-cycle gas
engines are used on automobiles because, in
the present stage of gas engine development,
the four cycle engine is the most certain and
reliable. It may be possible in the future to
build two-cycle engines which are equally re-
liable, but in the present stage of gas engine
practice they apparently have not been suffi-
ciently developed, and the automobile manu-
. facturers evidently prefer reliability even at
the price of increased weight for a given pow-
,er. Connect the wire from the copper plate of
the gravity cell to the positive pole of the
storage cell for the purpose of discharging the
storage cell with a gravity battery. The idea
is to send the current for charging through the
cell in the opposite direction from the current
given by the cell in action.

i (9194) MeC. Mfg. Co. say: We have
, noticed your article on producer gas, and we
“ would like to have further information about
it If we take a cast iron pot lined with fire-
Ibrick and having a suitable lid and piping, and
"put incandescent codl in the bottom, putting
fresh coal on top, can we produce the gas by
blowing air in at the bottom? Is it necessary
ito use steam, or is it done to keep the coal
from burning too rapidly? A. In reply to
your inquiry regarding producer gas, we beg
to.advise you that it would be possible for
you to make a poor quality of gas which will
be combustible, by taking a cast-iron pot lined
with fire-brick, having a suitable lid and pip-
ing, and blowing air through a sufficiently
thick bed of coal, as you suggest. The com-
bustible elements in such a gas would be, first,
the volatile hydrocarbons in the coal; and,
second, the CO resulting from the imperfect
combustion of the carbon. The calorific value
of this gas would depend upon the quality of
the coal that was used. All of the hydro-
carbons would be present unconsumed, but ail
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of the carbon in the coal would be burned to
carbon monoxide, and would, therefore, have
but about 70 per cent of the heat value that
this carbon had originally. The other 30 per
cent of the heat of the carbon in the coal
would either be lost by radiation or would go
toward raising the temperature of the result-
ing producer gas. The object of blowing
steam with the air through the bed of coals
is to utilize this heat and make it available
in combustion later. The steam on coming in
contact with the Incandescent coal is decom-
posed, abstracting heat from the fire and set-
ting frec hydrogen gas, which is available for
combustion later, and is present in the result-
ing gas in addition to all the other component
gases that would otherwise be there.

(9195) W. B. M. asks: 1. What size
wire 1s used to wind magnets on relays of 150
ohms resistance? A. Different sizes of wire
are used by different makers in winding re-
lays. With the ordinary spools you probably
.can wind 150 ohms by using No. 32 B. & S.
wire. About 1-6 pound will be required. 2.
How 1s the resistance reckoned or measured?
A. The resistance of a wire 18 measured in
various ways. The best way 1s by the use of
a Wheatstone’s bridge. The details of the
method are given in Thompson’s ‘“Elementary
Lessons.” You can most easily obtain a re-
sistance by the use of a table, such as is
given In most catalogues of materials. 3.
What 1s the difference - between the B. & 8.
wire gage and the PEnglish wire gage? A.
There 1s no rule for expressing the differénce
between the B. & S. and the English wire
gages. The sizes. have no common difference
by which they can be reduced from ome to
the other. Number by pumber the English
gage has larger wlre! Thus 32 B. & S. Is
0.00795 Inch In diameter; 32 English, or
Stubs, as it is called, is 0.009 inch in diameter.

(9196) C.C. R. asks: Please make out
a list of uses for a small hand power
dynamo of about 10 or 12 volts. When I
close the circuit on my dynamo and turn it, it
works hard. How can I remedy it? A. For
the uses to which a small dynamo can be put
see “Experimental Science” under Hand Power
Dynamo. It will do anything which a-‘bat-
tery of 10 cells will do. When the circuit of
the machine 1s open, no current is lowing and
the machine is doing no work.

closed, 1t is doing work and requires work to
turn it. You can remedy the difficuity by
opening the circuit.

(9197) G.R. McD. asks: 1. Please in-
form me whether the voltmeter described in
SupPLEMENT 1215 when callbrated will ;shave
equal divisions throughout scale? A. The “volt-
meter will not probably have equai divisions
throughout the entire scale under any arrange-
ment. The difference will be slight, however.
2. Will the substitution of a metal spool for
the cardboard spool make the instrument dead-
beat? A. If a cylinder of iron is inserted
into the coil as in the D’Arsonval instrument,
it will become practically dead-beat.

(9198) C. W. D. says: 1. Is a stor-
age battery suitable for electric lighting in a
house where only a few lights would be used
at a time? The object being to have a light
at a moment’s notice and at times when it
would be Inconvenient to run a dynamo. A.
A storage battery 13 the most convenient way
to obtain a few electric lights at a time when
the generator is not running. 2. Could a sat-
isfactory battery be built by an amateur or

would it best be bought? A. It is not to be:

advised that any one should attempt to make
a commercial storage battery for himself. The
work requires machinery and experience not
usually found In the shop of an amateur.
The best forms are covered by patents. 3.
About what per cent would be lost by a stor-
age battery of energy? A. The per cent of
loss varies. A large battery loses less than
a small one. Perhaps you might realize 90
per cent of the charging energy. 4. Would
the eight-light dynamo described in SuppPLB-

MENT No. 600 be suitable for charging such a:

battery? A. The eight-ight dynamo will
charge storage batteries. 5. Are all the high-
speed gasoline motors satisfactory, and are
they very durable with good care? A. Gaso-
line engines are reliable with good care. 6.
Are storage batteries expensive to run after
they are installed? A. Storage batteries in-
crease the cost of lighting, since they deterio-
rate with use as everything else does. It s
cheaper to light without transforming the
current than to pass it through a storage bat-
tery.

(9199) F. S. says: 1. Can any storm
originating in the West Indies be properly
called a cyclone and improperly a hurricane?
2. What is the difference between a cyclone
and a hurricane? 3. I understand the theory
of storms is that all wind in motion takes a
rotary action opposite to the movement of the
hdands of a watch. If this is true, are not all
storms large or small cyclones? 4. In read-
Ing several authorities on the subject of storms,
I concluded that a cyclone is more of a theory
covering the movement of all storms rather
than a distinctive feature of any particular
storm. Is this correct? 5. Have the typhoon
or simoon any phenomena different from' the
hurricane other than the locality in which
they exist? A. We referred your questions to
the Department of Agriculture, at Washington,
PD. C. The following i8 a copy of their reply:

that occurs within the areas of the general

! July 18, we beg to offer you the following ex-
It thetefore -
turns without difficulty. When the ecirecuit is;

“Referring to your inquiry regarding the defl-
nition of the terms ‘cyclone,’ ‘hurricane,’ etc.,
I beg to say that all storms in which the
wind has a circulatory movement about a cent-
ral area of low barometric pressure, may
properly be termed cyclones. Tropical storms
are known In the West Indies as hurricanes;
in the Philippine Islands and on the south-
eastern coast of Asia, as typhoons; and in
the Indian Ocean and Bay of Bengal, as cy-
clones. The general storms of the middle lati-
tudes are usually referred to as simply storms,
or areas of low.barometric pressure. The ‘si-
moon’ is a desert wind, and is caused by the
excessive heat of those regions. A tornado,.
or thunderstorm, is a secondary development

storms. In the northern hemisphere, the ro-
tary motion of winds in storms is in a diree-
tion opposite to the movement of the hands of
a watch, while in the southern hemisphere,
the rotary movement is the same as that of
the hands of a watch. This i1s true in the
case of all storms, whether large or small.—
H. E. Williams, Acting Chief U. S. Weather
Bureau.”

(9200) C. M. S. says: The article in
your paper of recent date showing Lottie:
Brandon “looping the loop’” has revived a dis-
cussion which we had a few months ago when
she. appeared iIn this city, and if it §s not too
“personal,” I would be pleased to have it
settled through - your ‘‘queries” department.
Professors and educated men claim that she
can really obtain momentum as shown, while
I say that the only momentum to start with
is in.the run of the wheels, and no matter.
how fast she pedals, her own weight and that
of the bicycle frame have no momentum what-
ever to carry her around the loop, and it is
doubtful to me whether she would be carried
more than 4 or 5 feet on a level floor. She
also makes two revolutions while men riding
down the greatest incline can make but one.
This again proves her ‘“mechanical” loop.
What are the laws governing the loop, and
how could the diameter be determined, having
glven the velocity and weight of moving body,
or wvice versa? A. In reply to your inquiry
regarding the principle governing the “loop,”
illustrated in ithe figure shown at the upper
left-hand part of page 51 of our issue of

planation : Before the rollers are lowered, al-
lowing the wheels of the bicycle to come in
contact with the loop, the only momentum is
the momentum in the moving parts of the bi-
cycle and the rider. The entire wheel, the
chain or gears, the cranks and pedals, as well
as the legs of the rider, have .momentum,
which is transformed into linear motion as
soon as the wheels come In contact with the
loop. The frame of the bicycle and the por-
tions of the rider’s body which do not move
bhave no momentum as long.as the machine
stays on the rollers. The Instant, however,
that the bicycle and the rider commence to
move around the loop, every part of the rider
and the wheel has momentum proportional to
its velocity. In compassing the first quarter
of the loop, the rider, by vigorously pedaling,
is able to very much add to the initial velocity
which is given her by the rollers. During the
upper part of the loop the pressure of the
wheel against the track is so slight that it Is
doubtful if she is able to appreciably add to
the store of energy which she and her wheel
had at the quarter turn. It is the centrifugal
force which holds the rider and her whee)
against the track in opposition to the force of
gravity. The centrifugal force is equal to
Wt

&
where W 1s the welght' of the moving
gr :
body, g the acceleration due to gravity, v the
velocity In feet per -second, and ‘' the radius
in feet of the ecircle in which the center of
gravity of the moving body turns. In order
that the centrifugal force may be greater than
the force of gravity, it is necessary that the
velocity acquired divided by the radius «»
should be greater than 32.2. If the radius of
the center of gravity of the rider and her
wheel In this-case i1s 8 feet, then the velocity
at the top of the loop will have to be at least
16 feet per second. This corresponds to a
velocity of about 11 miles per hour. In order
that she may reach the top of the loop, how-
ever, and still have this velocity, it is neces-
sary that she have a greater velocity at the
quarter-turn point. Assuming that she is not
able to do more than overcome the friction of
the air and the friction of her machine, dur-
ing the second quarter of the revolution, the:
necessary velocity at the first quarter point;
may be determined by .the following rule:
v vo? 29 (h—ho).

In this case (hA—h) equals 8 feet, the radius!
of the loop. The velocity v, therefore, equals
28 feet per second, which is equal to a velocity
of approximately 19 miles an hour. If she
has less velocity than this at the flrst quarter-
turn, she will be unable to make an indefinite
number of turns. The same would. be true of
a rider who acquired the initial velocity by
riding down an {incline. From the formula
given above for the centrifugal force, you will
sée that the force tending to hold the wheel
against the track is Inversely proportional to
the radius of the loop; hence you will see
the advantage of having the loop small. The
weight of the wheel and rider is absgolutely lm-_
material, excepting so far as ‘they inﬂuence

INDEX OF

the time that is'needed to acguire the neces-
sary -iuitfdl velocity.
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CHEMISTRY OF DYBSTUFFs.
Georg von Georgievics.
by Charles Salter. London: Scott,
Greenwood & Co. New York: D. Van
Nostrand Company. 1903. 8vo. Pp.
402. Price $4.50.

The aim 1n view was to provide a text book
presenting to the student In as lucid and con-
densed a form as possible the extremely wide

By Dr.
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&~ Wood- Manhinary,
B—lat hn:m:bk:n‘

SENECA FALLS MFG. €0.
693 Water St., Baseca Falls, N.Y.

domain of the modern chemistry of dye-stuﬁs.‘
In order to present to the student an accurate:
picture of the modern aspect of this branch;
of chemistry an endeavor has been made to)
clearly deflne the true importance attaching
to the several dye-stuffs whether theoretically,
practically, or historically. The practical ap-
plication of the dyes 1s relegated to a com-
panion volume.

TeLEpHONY. Vols. I. and II.
Vaughan Abbott, C.E. In six vol-
umes. New York. 1%03. Vol. I,
The location of Central Offices. Pp.
170. 33 illustrations. Vol. II., The
Construction of Underground Con-
duits. Pp. 190, 62 illustrations. Price
$1.50 each.

The telephone engineer is now an important
factor in the electrical field. The rules for
the location of “central” are very precise, and
upon this may depend vast sums. The treat-
ment of conduits Is just as thorough. The
draft of contract is admirable and certainly
leaves little loophole for misunderstanding.
This feature 1s worth many times the value
of the book. We shall look with interest for
the successive volumes.

ConNTINUOUS CURRENT' DYNAMOS AND Mo-
TORS AND THEIR CoNTROL. By W. R.
Kelsey, B.S. London: The Techni-

. cal Publishing Company. New York:
D. Van Nostrand Company. 1903.
12mo. Pp. 440. Price $2.50.

Perhaps the features which differentiate this
volume from similar works i1s the rather fuller
treatment of electrical traction, so far as
tramway-motors and their gear are concerned,
and In the discussion of the fiux-speed-torque.

The work is 1llustrated by 225 engravings and

diagrams. Its treatment is lucid and we can

commend 1t to young electricians who have
some knowledge of mathematics.

By Arthur

A SYSTEM OF PHONOSCRIPT AND PHONO-

TYPY. By Charles Morrell. 4th edi-
tion. Chicago: Phonic Institute.
16mo. Pp. 108. Price 26 cents.

LAVORI MARITTIMI ED IMPIANTI PORTUALL
Per Bastiani Flavio. Manuali Hoepli.
Milan: Ulrico Hoepli. 1903. 18mo.
Pp. 424. Price $1.50.

An admirable work dealing with all kinds of
harbor work, docks, lighthouses, warehouses,
dry docks, etc. There are now 800 of the
remarkable Manuali Hoepli.

ELECTRICAL PRACTICE IN COLLIERIES. By
Daniel Burns, M.I.M.E. London:
Charles Griffin & Co. Philadelphia:
J. B. Lippincott Company. 1903.
12mo. Pp. 224. 142 illustrations.

It is iInteresting to know that so much in-

terest Is being exhibited In the use of elec-
tricity in collieries, and In mines generally.
Electricity lends 1itself readily to mine work,
both for light and power.
excellent one, even though we notice that it.
may serve as a guide to students who may
be preparing for a certificate as mine man-
agers.

RURAL ScHooL AGRICULTURE. Exercises
in Agriculture and Housekeeping for
Rural Schools. By Willet M. Hays.
St. Paul, Minn. n. d. 16mo. Pp. 199.
Price 60 cents.

This book is worthy of wide circulation, and
is badly needed. There are 237. exercises, alt
of a useful nature. The first exercise deals:
with the size of strawberry " boxes, sharpen-
Ing pocket knives, temperature of well water,
pruning soft maples, and a host of other use-
ful things follow. It interests even the casual
reader.

THE ALTERNATING CURRENT TRANSFORM-
ER. By F. G. Baum. New York:
McGraw Publishing Company. 1903.
12mo. Pp. 195. Price $1.50.

A very important subject which has been
somewhat neglected, except by the electrical
press. It is hoped that the present work will
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FOR LIGHT WORK.
Has These Great Advantages:

The speed can be instantly changed from 0 to 1600 without
stopping or shifting belts. Power applied can be graduated
to drive, with equal safety, the smallest or largist drills
within its ran a wonderfu]_economy ix $ime and great
saving m drill breakage. %end Yor catalogne,
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Established 1872,

1999 Ruby Street, - « Roekford, Ill.

b o e o bl bl bl ol b bl o bl dbde ode e e el b
The MEDART
NBOAT BUILDING
MATERIALS

bringboat constraction withio the
[| range of azmateurs, at a small cost.

) Yachts, Launches, Row Boats.
Send stamp for eatalog.
FRED MEDM!T 3646 DeKalb St., St, Louis, Ms.

Pt e i i il i i 2l il it

BARKER MOTORS
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C. L. Barker, Nerwalk, Ot.
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Bwings & 24xR-inch Wheel
il }t Eai na I'Ei"'}f bt un]n 1] tmu%nunlqn-
g i wrranged T supolylaz wal
Whee..  Easlly msuipolated and csnnot
. et aul of nrder, W itheut guestion it 18
the most practical mud dumbie wet tool
Grinder on the market. Details on request.

T T T T
W A W AR W

INDUCTION
COl LS for experi-

ments in X rays and
other electrical work.
& Catalogue Free.
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ARMSTRONG’S No. 0 THREADING MACHINE

Can be attached to bench or post.
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“CUSHMAN”

CHUCKS

All styles and sizes.

be of use to engineers and the general student
of electrical literature.
elementary alternating currents is presupposed.

INVENTIONS

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

September 22, 1003,

A(ND EACH BEARING THAT DATE.
|Seenoteatend of list about cobies of these patents.|

Adjustable- holder, W. A. Dickinson........739,482
Afr brake mechanlum. J. Shourek........ 739,793
r brake mechanism, T. J Quirk refssue 12,158
Alr compressing apparatua, F' B.
Alr compressor, L. Sartain............ 739, 792
Album, toflet box, and writing desk, com-
bined photograph, R. Algenman....... 789,671
Animal leg brace, N. P. leD..oeceeees.s 789,634
Automobile speed 1ndicator, J. W. Sutton.. 739,740

Some knowledge of I

] 189 Aliyn St..

B chman 739, ,472 -

Send for Catalogue.

THE CUSHMAN CHUCK CoO.,
Hartford, Conn.

DRINK PURE WATER

1f you want tobe healthy. Don’t
venture on drinking douhtful
water. Always use the

Berkefeld Filter

which eompictely removes t i ami
Ghnle{rs gartux from the wnte?phsand for

BERKFFELD FILTER (0.,
4 Uedar Birect, New York.

Ax handle protector, J. O. Daltymple.
Axle box for vehicle wheels, T. Hill..
( on page f4s3)

AMERICAN, INC




248

Scientific American

OcrtoBer 3, 1903.

IN FALL

A boon for all

Und‘fwear

Send for
Catalogue of
Jaeger Articles
308 Fifth Avenue
NewYork: 165-157 Broadway
Brooklyn: 604 Fulton St.

Boston: 2330 33 BoylstonSt.
Phila.: 1610 Chestnut St.
Chicago: 83 State St.

Agencies in Princi pal Cities.
Romihexe

TOURING CARS

RELIABILITY

You want an automobile that can berelied upon
under all conditions—that does not spend half
its time being repaired.

Rexthe

TOURING CARS

are built to use and to stand use—to run 365 days

will send you naaies and addresses if you'wlsh
Let us mail you our catalogue of facts.

THOS. B. JEFFERY CO.
Kenosha, Wis,

To Owners of Gasollna Englnes
Automobnles, Launches, Eic
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does gwny entirely ith all

Tunning {ulhrnul their asuoyane md
xxenne No belt—no wwith—nabat-

teries. Can be attached to any engine
now nsms batteries. Fully guaranteed;

F write for descriptive catalog.

Motsinger Device Mfg. Co.,
14 Main St., Pendleton, Ind,

$1 YEARLY FOR REPAIRS.
It has been found that it costa
trifle lesathan $1 %eryearw keep
our Hofsting Engines in
Tepair. That speaks well for
iheir superior make and
durability, doesn’t it?

here is” no inare
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engine made e
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Luunches in stock.

Rend for Cotalogue.
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New York.
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0 TOOLS,
IGEAR WHEELS [ PAHTS br MUOELS

MILLS FOR ALL MATERIALS

OUR BUSINESS 15 T0 MAKE
MACHINERY FOR GRINDING
GRAIN, CRUSHING ROCKS AND
PULVERN ING ALL HARD 5UB-
STANCEY., WE HANDLE ALL
KINDS OF MATERIALS FROM COT-

TON-SEED 10 R0OOTS AND HERBS,

AND STiL(L s,wr. '
;
JEALWITH vs orvce ;wp rou oy GHaNGE

PROUT, WALDRON & CO.
: i MUNCY. Pa.

Bark from standing trees, apparatus for re-
P. Kidder

moving, W. P. Kidder......cceeveees 739,495
Barrel machines, gripping device for double

stave veneer, W. uscott........ 739,363
Bat separating and toldlng machine, D. Wil-

HAMSB  tvvveecocccscacrsncascacaananens 739,370
Bath apparatus, vapor, L. Mobr.......... 739,612
Battery terminal, storage, J. W. Madigin.. 739,432
Bearing, E. C. Ahlhemm......cceoevveeees 39,631
Bearing, end thrust ’ba)l M. Reid . 739,717
Bearing, roller, R. Trevea] ........ . 739,521
Bed attachment, A. H. Sommers .. 739,452
Bed bottom, spring, J. W. Terry........ 739,360
Bed canopy support, H. G. Schuette...... 739,352
Bed, invalid, W. McLennan........occe0. 739,336
Bed sheets in position, means for holding,

F. Kahl ......... NN 739,882
Bee smoker, H. ROOt......ccoevevvvsnnsne 739,510
Bicycle extension frame, seat supporting, G.

S. AKers .....cceeeececencenanenns

Bicycle luggage carrier, F.
Binder frame, A Lorenz

Biscuit cooling apparatus, G. ber
Blanchard & Wllliams
Ruthen-

. 739,448
739,751

Jr. T
739,281

Blast furnace,
Bleaching compound making, M.

burg
Bleaching yarn cops, B]and & Gilligan....
Block. See Cappin .

Blotter, E. K. Nelson
Boat or vessel, H. J. Bayard.
Boat, submarine, L. Y. Spea 739 734
Boats, compensating device for submarine
or submergible, L. Y. Spear.......... 739,735
Book leaf turner, Gumnitz & Seydel . 739,308
Boring machine, . B. Binsse....... .. 739,381
Bottle, A. F. Oxley......... ... 739,616
Bottle package, F. JODES.eivveiirtriaaan 739,604
Bottles, jars, or similar receptacles, stop- .
per for, . R. Wilkins... 739,628
Box fastener, C. W. Beehler.. 739 640

Box 1lid support, J. C. Hatch'
Brake shoe, H. JOD€S......cveveveecncens
Brake shoes, making, W.
Brush, toilet, C. S. Baylor
Buckle, belt, J. L. Brower
Building construction, F. W. Spencer.

TheCadillac Runabout at8750 is the greatest
value ever offered in the history of motor
cars. Noother machineis sostronglybuilt,
or has either engine, transmission gear or
steering mechanism worthy of comparison
exmgt those costing about three tlirics as
mue Great speed on the level; wonderful
hill climber—the automobile that solves the

f\mhlem of safe, rapid and pleasant motor -

avel, Buggy top at $30 extra; tonneaa,
providing seats for iwa mare—furing forward

00 extra. Illustrated bhooklet N sent free.

Burglar alarm, Lievens & Jahn......
Burial casket, J. Stan...ciiiiiircinnianne 739 357]
Burner and automatic valve, E. H. J. C.

Gillett ...vvenieenninninnnnncnacannnns 739,667
Bushing, bung, T. Pendergast. 739,557
Cabinet, B. W. Sholty............ ,729, 739,730
Camera detachable lens board, F. B. Case.. y
Camera front, F. B. Ca8€...c.cc0vuivvunnn 739,685
Camera lens board clamp, F. B. Case.... 739,586
Cans or jars or the like, device for closing !

or fastening fruit, G. Ertell........ 739,593 !
Capping block, C. C. McDona]d et al...... 739,697 '
Car draft and buffing gear or rigging, L .

O. Wright et al......coioeveninnenns 739,769 |

Car draft rigging, Wright & Farlow. 739,770 .

Car, metallic, C. M. Carnahan 739,290
Car, semiconvertible, W. M. Smith.. oo 739,794
Car, steel caboose, T. J. G]ynn.... ... 739,304
Car, street, J. FED 3 5 0 ) P 739,682
Cars, arm rest for semiconvertible or other,

S. M. CUrweD...oeveeeceecscscsonsnnes 739,799
Cars or the like, sand box for rallway, H.

"HAAAOCK +eeeeresnnsannnsaassnsees

E, 739,803
Cm’dJ or picture mount, w. H. H. Hutton,

739,315

Carpet cleaning machine, J. Lewnndowfski 739,611
Carriage top joint breaking device, C. A.

L6768 T« 739,391
Cash and credit account cabinet, C. Yorger 739,630
Cash register, W. A, Zimmerman........
Cash register, J. P. Cleal......ccvvveeeeae T
Cash register, F. J. Nutting.......c..e... 7
Cashier, mechanical, Dement & Hl"]... .o
Casing spear,- Stockton & He]fenstein...
Casket, J. D. RIpSOD...cceeecicennns .
Casket, couch, Watt & Keelor.........
Centrifugal sepamtor, A. L. Christenscn.
Chair attachment, barber, C. L. Wendt....
Chair, step ladder, and trestle, combined,E.

739,524

J. Darng ..eecvevevcececens cescsceness THDADE
Chest. See ’.[‘00] chest.
Chlorate powder, W. M. Spore............ 739,356
Churn, rotary, H. E. Bonney 739,283

Cigar box lid supporter, A. G. Shade....
Cigar bunch cutter, T. A. Anderson......
Cigarette mouthpiece applying machine, J.

739,563
739,278 |

S. Beeman .... 739,376
Clamp, J. Vogt..... 739.365
Clasp, T. S. Bennett.. 739,477
Clasp, C. J. White........... . 739,766
Cloth pressing device, J. 739,499
Clothes drier, M. S. Nolan 739,705
Clutch, friction, L. Mayer... 739,434
Coffee or tea infuser and strainer, .

WeEZDEeT .ovvevernereersocrnsnnans 739,470
Coloring matter, blue, R. Boh 739,579
Columns, making metallic, J. F. Clutte 739,650
Comb for holding false hair, Roebhm & Sc

111 S TR 739,560
Concrete wall mold or form, W. A. Kirk.. 739,549
Confessionary instrument, auricular, W. H.

[0 T 739,541
Conveyor, trs.vellng, E. Baltzley..739,574, 739,575
Cooker and mixer, combined corn, J. F.

Rutter ....ccceeecceccaas 739,350
Cooking utensil, R. V. Jones 739,422
Corn husker, Coad & Miller......... 739,390
Corn husking machine, J. E. Goodhu 739,540
Cotton separator, Sobotka & Smith.. 739,733
Counter and bin, combined, D. H. Brag nier 739,581
Covered box, J. H. Fearis .. 739,406
Cream separator, S. A. Jones............ 739,423
Cryptographic_perforator, A. L. Day.739,398, 739,399
Cultivator, 8. L. Allen.......coceuvvennens 739,372
Culvert, C. Kruppeeeeeeeeeeeeiaroanana 739, 686
Current transmitter, coin controlled ad-

Justable, M. D. Compton......ceceuees 739,291
Curtain fixture, J. M. MayS...ccceeeeaans 739,654
Cuspidor, automatical]y emptying, A. M.

L0 o ) 739,388
Cut off mechantsm, S. T. Murchie. .. 739, 555
Cycle cushion tfuss, C. E. Becker. . .. 739 476
Cycle frame, motor, Freed & Clegg .. 739 664
Dental instrument, W. J. Miles, Jr........ 739,833
Dental spraying apparatus, J. C. 1%olson.... 739,674
Desk lock, A. R. Fergusson..........ceeeee 739,407
Dish mop, C. G. Townsend....... .. 739,747
Disinfectant block, C. C. Jenkins... 739,317
Disinfecting devlce, W. H. Dayton........ 739,297
Doors or covers to casings, means for se-

curing circular, H. C. OWrie..oovens 739,328
Drawing press, O. S. Beyer........ 739,378, 739,379
Drawing press, W. Klocke......ocovvunnnn 739,427
Dredging apparatus, D. F. Breslin. 739,382
Drier, HOWEe ....ivvveenenncannanns 739 547
Drying cylinders, swivel water displacer

for, S. Smith............... . 739,354
Drying machine, L. G. Laprade. .. 739,688
Drill, (24 o J . 739,501
Egg beater, Galatius & Minor 739,488
Eggs, preserving compound for packing, C.

C. Therkildsen ......cccceveeececencas 739,519
Electric braking, F. E. Case...ccceeveenes 739,688
Electric circuit controller, thermostatie, C.

G. Klopfansteln.....coveeeeneaacaans 739,685

Electric fixtures, support for, C. A. Hannan 739,671
Electric light signal, V. Taboulevitsch.. 739,359
Electric lines, apparatus for locating short
circuits in, W. W. Woodruff........ 739,569
Electric motors, controlling, H. W. Buck.. 739,776

Electric switch, J. Harisberger............ 739,672
Electrical controller, G. C. Marx... . 739,433
Electricity meter, Mordey & Fricker. 739,695
Elevator. See Material elevator,

Elevator safety device, G. Hail.......... 739,782
End play device, H. Geisenhoner...... .. 739,598
Engine tender, traction, G. M. Nellans.... 739,703
Engines, water cooler for motive power,

Cooper & Davies...........oovuveuuann 739,293
Engravlng machine tool holder, A. E. Fran-

[ T R T E L R L R R AN 739,637
Envelop, C. C. Peterson. .. 739,505
Envelop, J. H. Nelson.......co0u0uuue . 739,615
Exhibiting box, Francisco & Martin. .. 739,662
Extensible case, E. G. Schriefer..... . 739,725
Eyeglass nose guard J. C. Nourle. 739,439
Farrier’s rasp, K. Woods..... 739,570
Fastener, W. Wal]enthin ......... .. 739,522
Fastener or clasp, J. B. Harris. .. 739,673
Feed water heater, P. J. Snowden.......... 739,355
Feed water heater and purifier, J. W. Pertz 739,443
Fence fabric, wire, J. L. Claudin.......... 739,798
Fence fabric, woven wire, J. L. Claudin.... 739,797

Fence machine, W. W. Thompson........ 739,6.

NOISELESS

Bevel Pinions

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

THE NEW PROCESS RAWHIDE CO.
Syracuse, N. Y.

The Highest Eificiency
L gz;:m:%gﬁ é‘; every one of the

Brennan (asoline Motors
made on the latest approved
pattern safa, sure and quick
start, econamical m fuel,
and of Rreat dnrabulty Fuall

protected patents allowed.

BRENNAN MF6. 00,
Syracusg, N. Y, U.S. A,

Pocket size, but lar€e enough for aco
nndpractlcs use.

:smmetefs forzeneral measurements.
6 Send for Circular.

80 Cortlandt Street,

battery tester on the market.
perem
' Atwater Kent Mfg. Works, 110 N. 6th St.;, Philadephis, Ps,

Volt Ammeters

us ranges for tes
batteries. electric llwnt telaphons and
ar circuits, etc Also, Voltmaters and

L. M. PIGNOLET,
New York,N. ¥,

KENT POCKET METERS

16 Volt-A ¢

zas
inch es
and for any other use of like ca-
pacity. Accurate and substan-
tial. "Ampere reading made sim-
ply by pressing button. The
most couvenient and complete

EFJW[A’ L LASEOM ROPE LD,

ST LS,

HOA
o Uilifornia and other Pacitie Coas points at rate BM2.00
and 4l lower rates to pointg io
Iduhn,
W. Beelostone, 1. P

BPECIAL COLONTIST TICKETH.

now untll Novemher &, the NICKEL PLATH
will sell specilal one-wey Colonist Tlekets Bufalo

L'tah, Mootaua and
Hplendin truin wervize. Seo lucal ents or A,

. W5 roadway, New York,

Volt-Ammeter 8$6.00. Am eter 8$4.50.

DRILLING

WELL icrines

Over70sizes and styles, for drilling either deepor
shallow wells inany kind of soil or rock. Mounted
on wheels or on sills. With engines or horse powers.
Strong, simple and durable. Any m ic can
operate them easily. Send for catalog.

WILLIAMS BROS., Ithaca, N. Y.

Price
$16.

GAS ENGINE
IGNITERS

for Marine, Statlonary nnd
.+ Automobile engines.
save their cost many tlmes
over in one year.

Write for circnlars.
The Carlisle & Finch Co..
933 E. Clifton Ave., Cincinnati, 0

9,620
{Uontinued on page Zi8.)

fast service with comfort.

nounced by persons W
uutable for framin,

For Busy People

© 1903 SCIENTIFIC AMERICAN, INC

An urgentsituation requiring your immediate presence in New
" York or Chicago can best be met by use of the “20th Century
Limited.” Alittle superior to any train in America, and particularly
ahead in pointof speed. Pre-eminently a train for busy people, but
may be used with equal advantage by any one wishing perfection of
Runs daily, in each direction, between

Chicago and New York
in 20 hours

Over the Lake Shore & Michigan Sonthern and New York Central Rosds.
Provides every convenience found in leading hotels.

A BEAUTIPUL PICTURE.—For 50 cents (money or postage) undersigned
will sénd & fine colored picture of this great train, set in a charmwing landscape, pro-
go have examined it as the finest train view ever issued;

¥ or * Book ot .F['uxnl ’* or travel information address

A. J. SMITH,G.P. & T. A,,
Cleveland, Ohio.

20 Hour Trains
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Fence machine, woven wire, G. Jaeger.

Fiber drawing apparatus, Thompson
¢ SHAVING Glov 739,744
File, bill W. H. Detwiler. 39,655
LYY (B i ol 8 i) THE SUN NEVER SETS
File, paper, P. Melzer........

Filing case, W. A. Mckarland......ccc00uue 39,700

[ ,
Filter, F. E. BACHINAD ....cnroro.s 739,473, 739,474 ON THE STUDENTS lN THE
Filter, liguid, Selg & Guntrum....739,562, 739,621 ]

Fire extinguishing apparatus, \‘V D. Link 739,327

pire pue, niitreceing, 3. 1 webrc 10680 | B AMERICAN SCHOOL of CORRESPONDENCE!

. 739,679
&

-
3
2,
w
3
)

Fish net float, J. Koenig..... 2ep .. 739,324
g“}:ﬁggpfggucﬂ?g]' deviees A Baaeiiébién' T 130425 HE Map below shows the distribution in every part of the world of]
e e, . . eee )y Vi |
Flue cleaner, A. M. Melcher.............. 139,435 American School Students. Every dot indicates a group of students ]
Fluid motor, W. E. Ewald.... .. 739,405 y
Form, sleeve, M. F. Rocheleau.. . 739,6 —students within a few miles of the Arctic Circle—in the Fiji Islands
Prame or zir“g’HH e ggﬁg‘r‘;’;erw - ;gg o —under the Equator—in the domain of the Great White Czar at Moscow and
Fueltfee Ihe apparatus, fuid, M'f)”'ddx}:},' 139,202 %t. Pete:ﬂmrg—dm anar]rnaA 5hetcountryt }(l)f tEheLBibflet—hm I\lTnlstoric ll)lome};u&
O 4oireerueneae st e st eeias ) enice e bride o e riatic—on e banks o e Nile—in benighte
A, !
Furngce o “““”eg“l"tmg“pp”mt"s 739,321 China—in India—in Ceylon—in Siam—in the Transvaal—in Cape Colony—in
Game apparatus, W. L. Newman 739,337 the Falkland Islands, off Cape Horn—in Hawaii—in New Zealand—in Tasmania
Game board, E. T. Burrowes...... 739,284, 739,285
Game, inatructive, E. H. IveS.....cceu. 739,678
Garment supporting corset attachment, J.
JONAB  teeiieeeaeeissiiantasencanaannan 739,603
Gas burner, . 739,658
Gas burner, 739, 584
Gas burner regulating va)ve V. A. Rettich 739 346
Gas generator, acetylene; C M. Kemp.. 739,426
Gas generator, acetylene, F. M. Caler,
Next time you are shaved see that ?ass Blagt, H-AGeII\‘}ies(-‘-o ------------- f
it roducer, . . FOW . ieeaeeasanacanne ye
your barber uses Wiliams’ Shaving Gas producing system, G. Westinghouse... 739,367
Soap If you shave yourself accept gcarillg,tt‘;armbi‘e sﬁeed:‘!tcﬁ Igl. Heath....
jem setting, . . afford.....coo0eee
no substitute from dealers. Gll“s a"fﬁ}e';’ dra ﬁ"g’ g' % Ié‘;{,’be“' o
N Glass mo ng machine, . . 80D.....
Williams ﬁﬁ‘:‘;"g af}’;f "‘":"'f‘::""“.{m"fn of;;vmgctuh, Glass tiles, manufacture of, W. T. Nicholls 739,335
9 4 9 Glove, R. L. ThOmMDSOD....c..voveunennen 739, 143
THE J. B. WILLIAMS CO., Glastonbury, Conn. Glove or garment fasteners, stud member
LONDON PARIS BERLIN SYDNEY of, J. V. Washburne............ouue 739,762
Gold and silver, treating refractory com-
plex ores of, Baker & Burwell........ 739,374
Golf club, W. J. Travis.......... .. 739,458
Grain separator, W. M. Russell .. 739,349
Grate, C. C. Sanders.............. .. 739,724
Grate, hollow blast, S. P. Grey.. ... 739,491
Grater, nutmeg, A. H. Hill.... . 739,312
greasi feeder, C. T. Prebn........ .. 739,714 2
re enhouse construction F. Rinker. . 739,559
Grinding mill, H. C.Groves....... 1. 739/392 - FOREIGN STUDENTS
Gun, automatic, C. AT, Sjogren........ 739,732
Hammer drop movement, trip, D. Melcher 739,331
E:,?go?,;’;;}’%feﬁe’;;eFE%‘}{’*}}‘??? """"" - ;gg;}i’? ll and Australia—in the Philippines and in Korea. % Yet the vast spaces which
Harp, J. . Childs... . ;gg'g;g M separate many pupils from the home of the School in Chicago—spaces o
, M. . X h
Harvester, E. A. Mainguet......... . 739,690 great that an exchange of letters sometimes takes three months, cannot deter
Harvester ceol, W B ‘Mano. oo T 730,008 ambition and determination Wherever there is Youth, Hope and Industry
arvester reel, W. LK. Mann........ . . y
Hat £ i hi J. M hall........ 739, 787 . . .
. . Hoater, Seo Feod water heater. 3 there will be found pupils of the American School of Correspondence,
The Dr. Denn?l Underwear is so Heater attachment, E. Burger............ 739,384
constructed that it regulates the nat- gfggténgpﬁlppyﬂtg_ﬂ’ g N. ‘lfi.\{r'lfl.l.y:: : ;ggsggg
ural heat of the body, protectlng it Hoisting bucket, A. ‘Cm‘ S Rue : 739561 1 'I’ho. courses are Civil, Mechanical, Electrical, Stationary, Locomotive and Marine Engineer-
much better than the heaviest of Hook :fmd e{e, WR. liii ssmtt”'& . ;zgg,gz; Ing, Navigation, Architecture, Heating, Ventilation and Plumbing, Mechanical and Perspective
woolens. Those who wear it go Hg‘;ge ?Zfié’s’éf,’ W. . t&‘[’;gﬁ‘_":: ...... . 739:3§0 Drawing, Pen and Ink Rendering, snaat Metal Pattern Drafting, Refrigeration, Telephony, Telegraphy,
through life fearless of drafts and Horse weight suspension device, J. Diehl 739,483 and Textile Manufacturing Including Textlle Chemistry and Dyeing. Spinning, Weaving, Finishing,
weather changes. gg;:ezg%%m&r E“; (gm}:g&;g- -------------- 739,7 etc. T They offer an opportunity to obtain Instruction at home under the direction of members
%kb{b telling all ab«m% ";‘33 ¥Ose st‘;ipporte;, hf;' C'F M.Icn(zmid'ﬁ“ﬁ}:' 739,698 ot the fncu‘:ty of 'I :Tsl;!enthongln:e;lng :ollago o‘l’ wld: r:p:h&loni; “‘1[ T:jle"ln:trsuzcilon Gpapars
garments may be ce cutting machine, F. J. ein- are prepared especlally for home study and are used as text books by the Unite ates Govern-
hold ...ieeieiiieiennsinaanans 739,718 _ ;
AT LEADING DEALERS EVERYWHERE Ink well, seif closing, J. 739;289 ment, In the School of Subma‘tlno Defence, fort Totten, New York,—by the Westinghouse Electric
EEE—— Insect trap, M. Leveson. 739,683 B and Manufacturing Co. In Its ‘“ Shop School,””—and In a number of colleges and schools.
THE DEIMEL LINEN-MESH CO., Insulated twin joint, G. A. 739,46
(Originators of Linen-Mesk) Insut]fct]?f c%lim%o;ivt&;(t)%rl}l&?ﬂlﬁg A.vaxé(‘)ngtrg; 739,514 | Our courses offer parents who have not the means to send their children to college, an
491 Broadway, New York. Joint cover or kick plate, C. Bohn .. 739,282 ofportunity to obtain for them a certain amount of technical training al a moderate cost under
j'f,’:iﬂ’;]] l]‘)‘(’)‘x' illd M’i‘ Wﬁmn.s} mington’ . 739,366 instructors of recognised standing.
p— , T. H.
OWNERS OF 739,515 to 739,517
§ King post, spring, J. N. Kailor.......... 739,320 ¥ you are too far from a technical school or college o attend k,—If you must support
Mot Orcyc_les Khe‘g‘ggﬁb‘r‘gg‘é‘“mmg machine, dough, W 739.513 yourself, or have others dependent on you,—If you have not the entrance qualifications demanded
.. )
: Knife, A. S. Allen......ccc..... 739,371 by a resident college of englineering,—the courses of the American School provide a means of fit-
The ““CHAMPION ACCUMULATOR” Knitting machine, E. Parkinson..... 739’708 9 9 9:

for Motoreyele Ignition is put up | Ladder, combined step and extension, ting yourself for advancement without leaving home, or Intertering with your dally work.

in two separate rmbber jars; eac Harmon ......ceveeeeocecnocanasn 739,309

ins. high. Runs 400 to | Lamp, hydrocarbon street, C. Perillat.... 739,711 Illustrated catalo, iving f1dl synogses of all courses may be had on reguest.
30 miles on & charge. Price per set | Lamp, incandescent gas, B. W. Huss... ... 739,314 e giving full synofses of 4 gue
$7.30. Send for red circalar. Lamp, incandescent hydrocarbon, C. Perillat 739,710

. Land 11 d bined, E.
S5t Pant it | Baitiore, Ma | Ll SR faed, TS0 AMERICAN SCHOOL OF CORRESPONDENCE
Leather, tumbling drum for, W. A. Mec-

AT
Valuable BOOkS! Litting Jack, B, M. Bobinson. 111111111101 To00ls ARMOUR INSTITUTE OF TECHNOLOGY

Lifting jack, G. B. Davisoi 739,654
% % % Link for shirt cuffs or the like, J. Tritsch.. 739,362 Room 124D CHICAGO, ILL.

Linotype machine, J. L. Ebaugh.......... 739,591
M E' H A N I ' A I Liquid containing vessel indicator, M. M.
Wood .oveieiieiiiiiiertiiisnesananans 739,629 ) .

Liquid cooling apparatus, H. Flugge. 739,595

MOVEMENTS { Lock, G. T. Oplinger............... L. 739,656 | T
"Loom, R. Crompton........c.ceeesuun .. 739,651 From 2.|nch Diameter
: S bl Ul SEAMLESS STEEL TUBING i
Powers, Devices & Appliances. | . tanism,  Baker & Rip. . oorr it 739,573 FINISHED BRIGHT, SMOOTH AND ACCURATE TO 1-1000 INCH INSIDE AND our
Magnetic separation apparatus, B. H. Sweet 739,741 '['001 Steel Tubin, llll' The Highest Class of Tubing made. Also small Brass,
By GARDNER D. HISCOX, M. E, Mail case for rural delivery, J. A. Utter- 1 Tubing Copper, Pure Nickel and Aluminum Tubing

back Kle’h’l.&Hecker ----------------- 739,625 ELWOOJ IVINS TUBE WORKS, Oak Lane Station Philadelphia Pa-

. ; Mangle, .. 739,322

Large 8vo. 402 Pages. 1640 1@‘;”'(‘;30"3- with | Material elevator, H. Cull........... 1 TB9206 § T e e s

Descriptive Text. Price .00, Mattress stretcher wire, J. B. Wilson. 739,568

Measure case, ts.p’e, L.’ 8. Starrett... . 739’738 TWEHTlETH BENTU“*I
A Di tionary of Mechanical Movements, Powers, De- | Measure, liquid, J. T. Flaherty.......... 739,536 . f

vices and Appliances embracing an illustrated descrip- | Measuring and bag filling apparatus, A. GOP}'IH g ne'lll:e
tion of the greatest variety of mechanical movements J. Johmston ......ciiiiiiiiiiiiiiinnn 2
and devices!n any languaze. A new work onillustrated | Mechanical movement,

mechanics, mechan movements, devices and appli- | Melting furnace, J. B. O

g AMCQ ~ ~
mmsanecen) || Battery Hydrometer Syringe

ances, coverlng nearly the whole range of the practical | Mercerizing apparatus, Boral & Kymer.... 739, /580

and inventive fu1d, for theuseof Machinists, Mechanics, [ Metal working by electricity, D. E. John-

Inventors, Engineers, Drtughtemen, Studénts and all BOIL e enenneencnnonsencncseesenencans 739,601 SA\’HS Moyey and Time and eo- | for testlng and e%ualmng solution in storage batteries.
others interested in any way in the devislng and opera- . surws Perfuect Coples y mail, postpaid,

Metallic tie and rail fastener, A. J. Klinkner 739, 607

tion of mechanical works of any kind. Send tidsy for Hberaiuns,

Milk pasteurizer and cooler, C. R. Swisher 739,456 L. APFEL-MURDOCH COMPANY

Mine tipple, G. W. ]Pnrker,ﬁ. e 139, ggé HOGGSON & PETTIS, New Havenm Coun. ]| Chemlsts’ Supplies 89 Lakes St., Chlcago
e Mining machine, coal, Muschwec udas - e e A
Horseless Vehicles, |y 5 % Lig . e 130786 CHICAGO EXCURSION
A | bi O o ey D ey Bl el vo020% 1 via NICKEL PLATE ROAD. Tickets on sate from e o
utomO lleS and o I ldE mtores G G. Deltzel.. 39, Buffalo Septemher 2 and 28 at, $12.00 %'?d returning to all purposs. We also
Motor control system, A. H. Armstrong.. 739,572 Octobeﬁﬂ gee lo%al snts or A. W. Eeclestone, D. P gell supplies and can
, A. H. . X

M OtOI‘ Cycles Motor control system, Barry & Mundy.... 739,577 385 roadway, New York. s::“'ih a"mp’" ?,r":l:

. Necktie shield and fastener, F. Lambion.. 739,428
Operated by Steam, Hydro-Carbon, Electric: Numbering machine, Wicht & Spielmann.. 739,369

and Pneumatic Motors Nut lock, G. P, FIODIZAD. ««exnerenenrenrsn 739,594 ‘TIIECI_PPE’RCI,IP.

Nut lock, M. Reid................0 . 739,716

eam rig. See our
lat,e catalogue, FREE.

NEUSTADT-

By GARDNER D. HISCOX, M. E. (())Jialr,bbow facivn’g, Fl?"l'etlvivell & Brown. :l{gg,g%é ewmun}zti? triangularv gg rﬁté)‘m%::: PER:Z: SUO-}-IS
urner, . F. HOBAD.....ecvvavunens 826-830'S. 18th St.,
Large 8vo. 3161Uustrations. Cloth. 460 Pages 011 burner, gelf cleaning, Morcom & Schaffer 739,788 ngte cg aclity of tzny gﬁher Clip for St Louts, Mo.
Price $3.00- 01l cake forming apparatus, E. C. Bisbee.. 739,478 atisthing papers together.
01l cake stripping machine, E. C. Bisbee.. 739,479 Best & Cheapest. All Stati 3.
A practicai Treatise for Auntomobilists, Manufac- | Oiler, gun barrel, J. C. Dalrymple........ 739,653 CLIPPER MFG. CO
turers, Capitalists, Inveutors, Promoters and everyone | Oiling device, automatic, G. W. Thurston.. 739,745 Yo o
?\tlg{)‘::to?)i]én "i‘!llafs %‘g_‘?%’&g’z{e ﬁlifa%?‘gagst?as% ;gﬁ Ore roasting furnace, C. A. Fontaine...... 739,485 401 West 124th St.,
. Overseaming machine, C. G. Kramer...... 739,550 | BRASS OR STEEL. New York, U. S. A. 1Al ]
comprses in its scope a full description, with illn’stm- 4 i 4 ~t —~X~
tions and details, oF the progress 200 manafactunrg | 0% gﬁgseieteg?ating apparatus, portable, A. 739.723 | For Jree samples and information write to us. % 25 VANDEWATER ST.NY. X
advance of oxe of the most mportant inuovations of | p, .y “Join® B, G Traver ... 0 0 739,624
e times, condributin; e pleasure and business » £ G draver ....... . . b
convenience ¢f mnnklngd This blz)ok is up-to-date and | Packing, piston, E. F. F. Roberts..\ . 739,721
very fully ijiustrated with various types of Horseless | Paper box machine, J. 8. Woodbridge...... 739,629

Carriages, Auinmobiles and Motor Cycles, with many . Paper corrugating machine, W. L. Allen.. 739,276

details of the srme. It also contains a complete list of Paper making machine, carbon, F. B. How.. 739,313 . ’ e
the Automobi’> and Motor Manufacturers, with their - Paper reeling machine, Perkins & Pope.... 739,712 rv1n S lza r
:gdr:s‘ssgs as tv;ell ;15 51 list of Ramncslll?i];\?d allcllcec}&ﬁ l0!1 . Papering machine, wa]'l, S. R. Crockett, Sr. 739,393
e Automobi;2 industry. rate rcular
SR S oy e, Bawl and rutchet comiction, D X, Bion 125982 | ll A tor o name, b » MARYEL TN SCIENCE, chat
. Pen, fountain, J. G. Rider 4 739‘720 is belng used by college professora to demonstrate
? Boleoardd Tt %, natural laws of physica. It interests and educates
. . Pen, stock, L. Reingardt....c..coo0ieenn 739,607 all ages and clunmes, Its wonders
Practical Pointers iz i ¢ 5 Brereti 155555 | W i periorsmance - aimont Timiv
ysicians’ tables, tray support and close
. £0r, W. D. AIHSON....uzuuueeeeeesnnn. 739,471 Jess in vurlety,
F t t Piano electric attachment, G. H. Davis 739,396 @ Brietl th,stop,, TWO TOPS, one
Or 3 611 ees Piano plate, W. Bieger.............. . 739,380 Mniive, - within £ e uthe. made of 8T EEL. A
Pigment and producing it, Ramage 739,444 " ventl-ﬂ:le ROTAR c S GINE. 1\{?'2” 20,000
! revolutions per minute. s i a cket or any-
Containtng Valuable Information and Advice on | Ein I;gtc‘\‘lil";gg &vigé, Whitnight............. 739,527 1 4 Rt s angl m: i ﬁt};‘[\%’&ge Pk ot -
Pipe coupling, W. R. P . i 1o 8 secandar Conpiate O At E‘S’T NECWEL Plated Tob, bedeatar
THE SALE OF PATENTS. ;ﬁgf}te':rel.]]cmf’n' the 7 : deal e’g»:lilng. ;:?::,:i:rewrll?n?g:;w gwntb‘f‘ord and IVII:Fgat:r('l mirgfé:o:;,f%:-e
. . e, at T8, » by mall te for particulars
ﬁn Eéll’l(mfulﬂﬁfvg’w%:g ggggﬂ%sg %ﬂl ]irl’%gt,io%f g}ayln% gad}i, E.S K([e)mprgha] and f;:x:minm gn, d?ﬂoroni guds:.“ u61 8 write for our winning [-m;m[lion af nnce“ i
ow, beddin, . D. Poole.........
By F. A. CRESEE, M. E. Plow rear wheel controller, . WIZARD NOVELTY CO., Inc., 1009 Filbert St., Phlladelphia, Pa.
144 Pages. Cloth. Price, $1.00. ? & Wiggins ......oiviiiiiiiiiiianan .. 739,731
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Good Works

are the basis of a good watch, such
as. we make, and these must be
protected by well-fitting and

Honest Cases

such as bear accompanying stamps

p

Nalches

all bear Enp?ﬂﬁhmd names engraved in the
movements to distinguish them.
S md  for our free bookict,
The Care of a Waick K
It will iwe you valuable information an
you can learn how to ask forjust the size an
quality of movement that wxl’l suit you.
WE MAKE COMPLETE WATCHES
and we are the only makers in the world of
igh-grade watches that do so
Dueber-Hampden Wstch ‘Works,
56 Soutb St., Canton, Ohio.

Valuable Books!

¥FFF
1903 EDITION

All the World's Fighting Ships

By FRED T. JANE
Author of the Naval War Game (Kriegspiel)

Used as a text-bock in Eurovean navies. The only
ﬁls)%olutely correct and complete work of the kind pub-

422 Pages. Over 3,000 Niustrations. Oblong Quarto. Cloth

Price 85.00, post free

TWENTY-THIRD EDITION

EXPERIMENTAL SCIENCE.

By GEORGE I. HOPKINS |

Revlud a'mi Grea # Enlarged. 2 Octavo Volwmes. 1,100
tions. Cloth Bound, Postpaid,
MJ Morocco, Postpaid, {rm Or !
Volumes Sold Separately : Cloth. $3.00
ver Voume; Half Morocco,
$400 per Volume.

EXPERIMENTAL SCIENCE {8 so well known to

many of ourreaders that it is hardly necessary now to
a description of

sw . Mr. Hopkina
deciced some months
ago that it would be
necess| to prepare a
new edition of this work
in order that the many
wonderful discoveries
of modern times might
be fully described inits
pages. Since the last |
edition was published,

wonderful develop-
ments in wireless teje-

TaLby, tor example,

1ave boon made, Lt
was necessary. there-
fore,that a good deal ot
new matter should be
added to the work in
order to make it thor-
onﬁllxlv up-to-date, and
with this object in view
some 200 pages have
teen added. On ac-
count of the increased
size of the work, it has
been neceesary to divide
it into two volumes,
handsomely bound in
buckram.

The Progress of Invention
In the Nineteenth Century

DWARD W. BYRN AM.
BY E iabo. 490 P

30022 #«s‘t:vgmu ? 0
a Atpaid.
orocen, (At Top 84.“3.

THE mORt TIpOTLA:
pyer publlshed on lnvgntlon
angd discovery.
able a8 & noval, heing writtan
in popular atyle.

he hook glves & modt com-
prebenvive snd coheront 3o
oount of the JFu'[)szmaa whlr'h
dlalinguisbis this as the “gold-
en age of invention,” resolt=
ing In Industrial and sommer-
cla]l development which s
without pracedent. A chrimg.
logical calendur of the Jendi.
Inventiony in pue of Lhe o8
mportant. foatures of tha
b0k, enabling the reader t0
rafer At A glance tn important
inventlons atul discoveries of
any particular year. The hoak
s printed with large type, on
finn papecr, and is elaborately
11'ustrated by 300 engravings
and i= altractivaly honad.

(3 Full iercriptive cireulars of above Dooks will be mailed
Jree upon applicntion

MUNN & CO.,
Publishers, 361 Broadway, Naw York.

Plumber’s testing plug, T. G. Clifford...... 739,589
rYocket book, M. VeCeesooonnn . 739,754
Portable engine for removing bark from

standing trees, etc., W. P. Kidder...... 739,785
Potato digger, J. k. HgaDiceeeooos . 739,299
Pouch or vag holder, W. C. Harde . 739, 78.5
Power mechanism, B. J. Arnod . 739,773
Primers ana cartriages, packing strip for,

R. Gair ceeees ceressssscesacee 139,487
Printing or other machines,

for fabric, H. E. Green.........ecee. 989,781
Prints may be taken, treating and produc-

ing metal surtaces from which, P. Ny 739,339
Pulley structure, cone, White & Payne . 739,368
Pump attachment, I'. Dobson....... . 739,298
Pump attachment, G. H. Davenpor . 739,480
Pump, deep well propeller, J. Tillotson 739,746
Racket for playing lawn tennis, ete., A.

Schnek ...c.eevvecccecens .. 739,460
Rail fastening, G. A. Weber . 739,467
Raill joint, G. A. €ber.eeereeccccccessss 130,460
Railway “®lock signaling system, .

Taylor ....... ceessssese.. 739,518
Railway brake, ﬂuid pressure, "7 F. Voor-

hees . cessan 739,761
Railway cattle guard W. von Daake.. 739,590

Railway, pleasure, G. F. .. 739,789
Raiiway rail joint, G. A. Weber..739,462 to 739,464
Railway rail joint, L. Dinger, Jr........ 739,656
Raulway signal, R. . Johnson............ 739,681
Xaitway stop, automatic, Trainham & East-

man ... veeees 739,748
Railway switch Doll & Brandstetter.... 739,401
Railway switch, street, G. W. Thompson 739,742
Railway tie, metallic, Avey & Hastings.. 739,637
Railway track W, Goldie.eeecaeanaans 739,539
Range finder or telemeter, Barr & Stroud.. 739,475
Razour strop, W. H. D088-..cecvenennn ceees 739,634
Reel. See Fishing rod reel.
Rein support, J. . Penrod...c.cc..e0eeeee 739,442
Road spool, . H. Corbett......... .o 739,294
Rock drilling system, J. G. Leyner. . 739,551
Rod coupling, T. W. Kenworthy.... .o 739,548
Rolling machine, tube, J. P. Kane ee. 739,424
Rolling mill, W. B. Hughes...... .. 739,416
Rolling mill, G. Hargreaves, Jr. .os 739,493
Rope fastener, R. W. X.oeeessons .. 739,392
Rotary engine, Cadoo & Van Why.... .. 739,288
Rotary engine, G. White.......c.... .o 739,567
Roundabout, O. Manig....... .eo 739,691
Running gear, M. G. B\lnnell ........ ... 739,777
Saccharine or other solutions, clarifying, E.

M. Deming .e.eveevinninesrocnacsannan 739,400
Sanding device, automatic, W. F. Cady.... 739,386
Sash fastener, G. & J. GOETK teeesennnere 739,4

Saw, S. Toles...... cesssssens

Saw, W. E. Tilden.......

Saw, drag, W. P. Kidder...

Scarf retainer, R. L. Gooding............ 739 668

Scissors or shears huttonhole cutting at-
tachment, M. H. Bolsinger........... . 739,643

Scraper, cotton, B. I. Williams. 739,52

Scraper, road, M. G. Bunnell... ... 739,383

Screw driver, S. P. Kemm... .o 739,606

Seal lock, D. E. McLaughlin... .s. 739,701

Search light projector, J. L. Hall.......... 739,599

Sewing machine cabinet, S. H. Wheeler. 739,765

Show case or show front, J. L. Crane..

Sign, advertising, J. S. Anderson

Signal system, pl()f’\llmatlc, H. T. Farnsworth
by

Siphon, C. H. Gilby.........

Sizing and producing same, Dun!

Smoke consumer, H. R. Ellsworth ..... 739,659
Snap hook, T. Forstner......... 739,661

Snow plow, E. Cailyer .
Snow plow coupling device, . 739,348
Sodium peroxid, producing,

Well oot ciiiaiiiiai e 739,376
Soldering iron, self heating,
Sorting machlne, H. Speiser
Sound record, E. R. Johnson
Sound record cylinders, metal m trix for
forming duplicate, A. N. Petit
H

Sower, seed, W. . Bohr.. 739,752
Spinning ring, M. E. Sullivan. . 739,739
Stanchion, W. Kueter............... . 739,610
Starchlng machine, Roberts & Wilcox . 739,722
Steam boiler, L. C. Auldjo.......... . 739,774
Steam engine, Hicks....... . 739,311
Steam generator, L. Rauhauser.. 739,445
Steam separator, C. M. Friesland. 739,596
Steam trap, Morgan & Bletso........... 39,696
Steam trap, thermostatic, C. H. Atkins 739 279
Stencil duplicating apparatus, A. D. Klaber 739, 1497
Stencil sheets to duplicating machines,

means for attaching, A. D Klaher...... 739,498
Step joint, €Der.e.ocecenccas . 739,468
! Stereoscope, automatic, T. B. Eastman.... 739,402
‘-Stiﬂening cord or tape, E. K. Warren.... 739,460

: Stiﬁening material, machine for manufactur-

E. K. Warre .................. 739,461
Still for petroleum oil or hydrocarbon fluids,

Ryder & Qualey.......cccvveueennnnns 739,757
Stopper fastener, E. W. Klingensmith.... 739,323
Storing and unloading materials, apparatus

for, C. C. Vermeer......ccceceeeescacs 739,760
Stove, P. Hamer........ccccceee .. 739,543
Stove burner cup, oil, J. S. Frey. .. 739,486
Stove, gas, 0. H. Ernst ......... ... 739,780
Stovepipe, F. E. Heinig.. . , 600
Stove, radiant, E. Scott.. . 739,726
Stud, T. R. Hyde, Jr...... « 739,677
Subtarget, H. H. Cummings......ccceeeee 739,779
Sugar juice, apparatus for the continuous

carbonation of alkaline, L. Naudet.... 739,702
Stinshade, E. Reger............ ceeseseses 739,446
Sweep mill, C. W. Baird..... ceeenn cessss. 739,373
Switch. See Electric switch.

Switch bar attachment, C. Partington.... 739,441
Switch operating device,-E. L. Pence...... 739,709
Switch operating mechanism, Trainham &
EaBtman .....cccecececesesncansnns ees. 739,749
Table, E. E. Quass...... Feesesinssraanan . 739,618
Table leaf,- extension, A. Flnkbeiner 739,409
Talking machine neecile feeding device, E.
........................... 739,303

’l‘alklng machine sound record, E. R. John-
................................. 739,421

Target pmctice apparatus, H. H. Cum

mings . i il it 739,778
Telegraph poles or the like, step for, S.

S. Leonard.....cecceeeececesccscncanns 739,326
Telegraphy, wireless, E. E.- Butcher. . 739,287
Telephone switchboard, G. F. Archer.. 739,636
Tension device, W ells..... 739,523
Thill coupling, W. S. Marshall. 739,500
Thill coupling, J. N. Keach.............. 739,683
Thread dressing machines, tension regulat-

ing device for, A. Fredenburgh.... 739 663
Threshing machines, means for propelling

and guiding, P. S. Houghton...... ... 739,675
Ticket marking device, pin, A. W. A. Finch 739,408
Tide motor, A. W. Fredson...........e.. 39,538
Tie plate, A. F. Wood....... 739,768
Tiles, paving, A. Picha. 739,345
Tobacco hoist, J. Sullivan. . 739,358
Tongs, scorifier, M. H 739,419
Tool chest, F. J. Schwartz... 739,451
Tool holder E. A. Warburto 739,750
Tool, lmpact S. Oldham..... ,44
Tool pneumatic, H. G Kotten 739,609
Toy, detonating, C. E. Wenzel.. ceeee. 739,625

Toy house, knockdown, G. E. Grimm. . ...
Toy spring gun, top spinning, S. E. Purdum 73
Trace carrier, A. B. Meinbardt

Transom lock, 0. A. Essig... 739,300
Trap door lifter, F. Fountain. 739,301
Traveling case, H. White 739,627
Tree support, A. A. Hoyt........... eie.s 139,676
Trolley catcher and replacer, J. V. Ains-

B0 1 + 739,632
Trombone, slide, Shepard & Stauffer...... 739,353
Truck, car, W. 8. Adam

739,771, 739772 739,800, 739,801
Truck, car, Brill & AQAIS. ¢ v nennnnnns

739,802
Truck, maximum traction, C. F. Uebelacker 739, 364

’l‘runk, H. DaviB.iceeereseeesrsesrsacaanan 739397
Tufting machine, fahric, J. T. Roberts.... 739,447
Tug attachment, B H. Mitchell..... ... 739,502
Typewriter carriage teed mechanism, E. S.

Shimer ...uiiiiiiiecieeeaceraccancanns 739,728
Typewriter heading holder attachment, J.

G. AmDrose .......cceeiviisisaannccann . 739,277
Typewriting machine, Barron & Merritt.... 739,576

Typewriting machine, B. C. Stickney...... 739 622
Typewriting machlne, G. F. Stillman...... 739 623
Typewriting machine, C. W. Walker.. . 739,626
Umbrella drip receiver, R. S. Johnson .oe 739494
Umbrella, folding, W. L. McComb...cc... 739 437
Universal joint, F. E. Bocorselskl........ 789,642

(Oontinuea on page L)
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MARLIN Cartridge is con-
ceded to be the most accurate, as well as
the greatest game killer, ever used in a
repeater. This size is now loaded with
High Power Smokeless powder giving in-
creased velocity, flatter trajectory and
greater penetration. MARLIN repeaters
have *“‘Special Smokeless Steel’’ barrels
much stronger and harder than the ordi-
nary soft steel barrels.
g

Send g3 nampl for our ra0-page,
arms and ammunition Catalog
THE MARLIN FIAEARMS CO.  MEW MAVEN, QoMM

One agenpt sold 150 1m
Send at once for terms, territory and illustrated booklet,
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YOUR COAT

Quit hard hand work for wages and qualify
for head work for a salary. Train your
brains to increase your income. I C. 8. Text-
books make it easy for men and women
already at work to learn by mail. Our sys-
tem of teaching aims at practical success.
Send for free illustrated booklet,

1001 Stories of Success”

Weteach by mail, Mechanical, Steam, Electrical, Civil,
and Mining Engineering; Shop and Foundry Practice,
Drawing; Ar (H She etal
Work; Telephony; Telegraphy; Chemistry; Ornamental
Design; Lettering; Bookk ing; Stenography; Teaohing;
English Branches; Looom Running;" Electrotherapeu-
tlos; Ad Writing; French; 'man; and Spanish,
When writing state sub;] ect that interests you.

International Correspondence Schools
Box 942, Scramtonm, Pa.

Write for our Free Illustrated Book.
¢“CAN I BECOME AN |
ELECTRICAL ENGINEER 2”
We teach Electrical Engineering, Electric Lighting,
ztric Rallways, Mechanical Engineering, Steam Engi-
neering, Mechanical Drawing, at your home by mail.
{nstitute indorsed by Thos. A. Edison and others.
ELECTRICAL ENGINEER INSTITUTE,
240-242 \v. 28d 8t. New York.

DENVER AND RETURN, $42.00.

The NICKEL PLAT'E ROAD will sell Special Excur-
slon Tickets October 3 and 4, Buffalo to Denver, Pueblo
or Colorado Springs, (‘ol., at rate$42.00, vood retumlng
to October 30, account Brotherhood St. Andrews meet-
Ing. Hplendit opportunity ta vialt Coloradon. See Jocal

agents r A, W, w1eat0ue. D P A ,N.Y.C

B Hway

Noaw et ucwend v -

the FREE BOOE

telling all abwnit jr. We wil® alun

send you fnlty nrlzmnl E\JEEL‘; oy
for m:pm\ ing yuwr boal

H WILing.

“The Pen That Fills Itsel”

IP WE COULD PUT A CONKLIN BELP-PILLING PEN
Into “your hand at this moment instead™of merély telling
about it; if you could press the lever and fill the pen and
write' wnh il— we know fora cestainty you'd never be satisfied
vuh an Will you let us prove. to ‘you that the

I&am is geally t‘e superior pen we say It ist
Allwe ask is that you let ussend our
beiutiful ntw itlustrated cahluzue

Tlle Conklm Pen Co.%™ jMsdisea Ave.

TOLEDO, 0. ~

PRINTING TAUGHT FREE
With eve

outfit (co:t’lﬁ. and np) we ve rme s

completd course in the art of printing.

TN wm‘n you’re learning -

Write for particulars, and catalogue
0. 10. hree World's Fatr Highe *
Awards. 'THE L PKREsS

708 Chestnut. Street. Philadelnhia,

9 SPEED REGULATOR

Eskily attarhed], Amscrea cnorrect

Tor Phom aphs
and Grlnoh'."l,'h“l

Teproduction of reoorde
Send for catalogue. Price, dumua\!c rtage prepaid,
91.00; fore‘zn postage piepaid, 91.85.
nomatter where it is
e a or what it is worth.
» andlearnmy wonderfully

Est t successful plaa.

a W. M.OSTRANDER
AN ENGINFER’S LIBRARY.

An absolute Encvclopsdia for Engineers orfor Steam

Users, Electriclans, Firemen and Machinsts, is the
By HENRY C. TULLEY.

Third edition, enlarged and revlsed, 5,000 copies, now
ready. Sent anywhere oa receipt of price, 50—
tions. Thoroughly reliable and practical. Handsomely
bound in leather and gilt. Pocket-book form.

H. €. TULLEY & Co,,

LTON, 80 Broadway, New York.
Send description,stateprice
378 North American Building, PHILADEL.PHIA
HANDBOOK ON ENGINEERING.
money back if dissa’.sfled. ages. 400 fine illustra-
1060 “'ahwrlght Bldg.. St. Lnnlu\ Mo.. U. 8, A.

A Handy Book
To Have

Vontgomery & Co.’s Tool Catalogue

It is tllustrated throughout and de-
scrlbedand prices Tools. pages.64x
ins. The latest edition, with dis-
count sheet hy mail for 25 c-hts.
MONTGOMERY & CO.
105 Fulton Bt., New York City.

T
(ATALMH'E,

Valve, S. H. MOOT€..cesssssasssssssaress 739,334
Valve bushing, J. A McMillen....ceeeoo... 739,614
Valve mechanism, steam engine, C. Schmid 739,449
Valve, rotary engine cut off, S. S. Whitaker 739,566
Vapor generator regulator, ’E. Thomson.... 739,564
Vehicle, S. W. Rowell....ccccccvenecceenes 739,347
Vehic]e blanket holding attachment, J. Bur-

739,286

739,484

739,687
739,280

739,420

39 658
739 418
739, 1565

Vehic]e body corner 1rou, G. E. E]sey. PR
Vehicle driving mechanism,  motor, Kupper

& Vorreiter . ceeen
Vehicle, road, A. Beurrier....ccccceeeseeee
Vehicle steermg apparatus, motor, A. Jans-

BEDB .ccceccccacns ceeesisccssccssnacen
Vehicle wheel, G. B. Dryden...ccesceesess
Vending apparatus, J. B. Hurd 739,417,
Veneer cutting machine, C. R. Traxler. e
Ventilating and cooling apparatus, J. H.

McConnell ceseeens
Veterinary forceps, W. B. Stevens. cecenes
Violin bow, M. E. Verdier......c.ceecvease
Vision testing apparatus, R. K. Grove....
Vulcanizer, time controlied, W. H. Becroft
Wagon brake, W. A. Willlams...cccvecnes
Wagon, dumping, A. J. Koob.......
Wagon, dumping, A. H. Randolph........

739,438
Tk, 451.3
T3,900

Wagon stake standard, J. H. Gressom.... 739,542!
‘Wall or ceiling, sectional, J. A. Carter.... 739,646 .
Wall register, P. S. Stauffer.............. 739,795
Water gate, Martin & Ormand............ 739,755
Water purifying apparatus, A. Sorge, Jr. . 739,758
‘Wedge grip, W. E. Spencer....... 739 511
Wells and for collecting oil therefro

vice for extinguishing burning olf

N. Bell.......... 739,377
Wheel. See Vehicle wheel.
Wheel stand, G. H. Pfeil.c.ccceeeeeeeee.. 739,344
Whip, A. J. Schmidt.............. evseees 739,351
‘Whipstand, portuble and revolvlng, C. J

Abbe ... ieeiiiieeiii e ceeee. 739,275
Wind or water wheel J. . 739,413
Windmill, J. M. Crow..... . 739,394
Winding machlue, S. W. Wardwell.. .. 739,796
Window, O. M. Edwards......cc.ceoeuae 739,404 :
Window, E. H. Lunken........ 739,430, 739,431
Window screen, F. A. Mansell............ 739,553
‘Window screen, J. E. Elmendorf.......... 739,592 .
Wire, envelop for coiled, Boyle & Maum 739,844 'I
Wire fabric to frames, device for secur-

ing, S. W. Peregrine.......c.c.sc.. ves 739,342 .
Wire reeling tool, J. G. Eberle, Jr......... . 739,403

Wire screen cloth to doors, machine for ap-

plying, S. W. Peregrine... 739,343
Wire working tool, C. Stoolfire 739,455
‘Wrench, A. B. Green......... 739,490

Yoke fastener, neck, A. L. Reinke.. 739,508

DESIGNS.
Card mount, H. H. Collins, Jr......36,562, 36,563
Doll, C.. E. Schultze............ 36,564
Pianos, casing for players for,

MODS eeceecncocnns 36565 36,566
Spoon or slmilnr article, C B. Shepard 36,567
Spoons, forks, or similar articles, handle for,

. Straker, Jr....cecievececsncacnens 86,561
TRADE MARKS.
Bricks, G. A. Wagner ......... ceesseesses 41,162
Canay, Reymer & Brothers. cesessaese 41,148
Candy, Kinley Acker CO..civevvecnnnsnnnas . 41,149
Carding, spinning, and weaving, and parts

thereof, machines and appliances for, H.

F. LIVErmore ......ccccececeeceacaacas 41,168
Collars and cuffs, detachable laundered,

migh & Straub............c0iiiiiiian 41,1346
Cotton ducks, drillings, and sheetings, J.

Spencer Turner CoO.....cevececenecanes
Electric generators and parts and attach-
ments therefor, Motsinger Device Manu-
facturing Co

41,137

Engines, governors for pressure fluid, Gard-

DEr GOVErNOT CO...eeveenrunncaccaanans
Fat or grease, vegetable, Duche & Sons
Flavoring extracts, Auburn Extract Co
Food, candied cereal, A. M. Lawrence.
Hops, Bohemian and Bavarian, C. Zoller

& CO. ittt i 41,143,

41,167

41,166
41,152

Hypnotic, Farbenfabriken of Elberfeld Co.. 41,157
Insulating compound, R. D. Upham 1,161
Leather, Lawrence Leather Ci y

Lotions, Blackmarr & Mandeville
Medicinal food, certain named, lnternatlon-

ale Heil- u. Nahrmittel Compagnie, G.
M. B. Hoooviiiiiiiiiiinnnnnnn ,150, 41,151
Pellets for cure of kidney diseases, Bole

Drug Co.
Pencils, certain named, Bleistiftfabrik vor-
mals Johann Faber Actien Gesellschaft
41,130 to
Pipes and fittings for same, soil, Abendroth
Remedy for certain named diseases, Satyria
Chemical CoO.....ccovviennunnnneaannans
Remedy tor hog cholera and other swine dls-
J. B. McCallum...........
Shirts M Phillips & Son.......... 41, 133 to
Shoe polish P. A. Blichert Mfg. Co........
Spool cotton, thread, and sewing cotton,
American Thread CoO.......c.civeeanns
Spool cotton, thread, sewing cotton, and ma-
chine thread, Amerlcan Thread Co....
Steel, tool, Crucible Steel Company ot Am-
erica 1,163,
Tobacco and clgarettes made therefrom,
smoking, American Tobacco Co
Tonic, W. Caldwell......cccvvvenaannn
‘Washing powders, Knott, Cochran & Co.nnn

41,132
41,165
41,159
. 41,160
41135
411%
41,138
41,139 |
41,164

41,142
41,156
41,153

LABELS.

‘‘Essex Sauce,”” for saute, B. Belnecke, Jr.

‘“‘Gold Label,”’ for baking powder, R. Hard-
esty Mfg Co

‘‘Hardesty’s Challenge,”” for flavoring ex-
tracts, R. Hardesty Mfg. Co

“Hoya Nueva,’’ for cigars, American Litho-
graphic

10,378
10,377
10,376

10,371
10,367

10,372

10,373
10,380

. 10,374
10,375
10,379
10,381

0,368
10,369

2 T X

C
“Ladd & Co,”’” for hats, Austin, Drew & Co.
“Lartlus," for cigars, C. B. Henschel Mfg.

Mfg.
“Norheumatism," for medicine, A.
“‘0ld Belt,”’” for smoking tobacco, T. E
erts Tobo. Co
‘““Red Warrior,”” for smoklng tobacco, T
Roberts Tobo.
“‘Sopagus,’” for cleanlng and polishing p
paration, Hercules Mfg. Co
‘“‘Superior Pocket Cutlery,”’ for pocket cut-
lery, Napanoch Knife Co..............
‘“The Coutral Lockstitch Thread,”” for sew-
ing machine thread, M. Fawcett........
‘“‘Union Cigar Band,’’ for cigars, S. L. Brown

PRINTS.

“Prize Winner,” for horse nails,
Eraph Co. ...ttt it

“Yacht Congress Playing Cards,”’ for playlng
cards, United States Playing Card Co..

Gray Litho-
827

. 826

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1263, will be furnished from
this oftice for 10 cents, provided the name and
number of the patent desirad and tbe date be
zive‘:l. Address Munn & Co., 361 Broadway, New

ork.

Canadjan patents mui- now be obtained by the in-
ventors for any of the inventions named in the fore-
going list. For terms and furtber particulars
address Munn & Co., 361 Broadway, New York.

PFERFO RATED METALS

ORALL USES. MADEAS REQUIRED.

HARRINGTON&KING PERFORATING €.C

225 N.UWIoN 3T,

HICAGO.

Vl - o

BIG PAYING BUSINESS

or tmm]i.nz. all or spare time,

saliing nutﬁt.u and doing

denoina o i vy, mukla end metal

Eiath“ on *umbml ﬁy Tablewnre, .
nlaa. all metal soods oavy plate. Vo ex.

ﬁe 1ul.ully leurned Enormous demand
nmy: or

umbag. Outfits all
teed. Let usastart you. We tenell FEFE
i A NATI, O

nro wdax GRAY & CO., CINC

DIVIDEND

PAYING MINING; OIl, TIMBER, SMELTER,
AND ISNDUSTRIAL BTOCKS making possible
LARGE INTEREST and PROFITS, listed and
unlisted, our speciaity. Booklets giving full in-
formation mailed free on application.
DOUGLAS, LACEY & GO,
Bankers @ BroKers, 66 Broadway, New Qork

MATCH FACTORY —DEbCRTPTION
of an English factory. SCIENTIFIC AMERICAN SUP-
PLEMENT 1113. Price 10cents. For sale by Munn &
Co. a.nd all newsdealers.

N AEOLIBRAFT Model Yacht

Saflson a tight wire; goes about automatically at
each end; keepsin motion as long asthe wind blows.
The Latest Scientific Toy.
Fascipating to old and young. Benutlfully made.

Bingle, $1.50 f.o.
Palr, lor r-cln:, @8. 06, prep-ld.

Send for descriptive booklet free.

FRANKLIN MODEL SHOP,
{ 128 W. 31st Street, Nzw Yorx Crmv.

$1.50

SAVE YOUR EYES!

- .Wm:ont straining them
S read 64ths and
Bhs as eagily as ¥ths

with the * Columbia t’aliper No. 5.’ Many sizes
and styles. Vernier und metric measurement.

Send for catalog and special prices.
ERNST G. SMITH, COLUMBIA, PA, U. S. A,

f[NﬁIN[[R S LICENSE

Mechamcs, Engineers, Firemen, [ lectricians, Etc,

40-page pamphlet containing questions asked by Exame«
ining Board of Engineers SENT FREE,
New 96-page catalogue sent free.

GEO. A. ZELLER, Publfsher
68 S. Fourth Street St. Louis, Mo.

THE STORY OF PHOEBE SNOW

1t you have evir tAaken A summer rallroad trip yoo
wlll enjur the “Btory of Phoebe Snow,” which de-
goeribes, i1 & Rerles of doainty plctuarer, LRe 2XDericnmes
af 4 pretty girl who weno to Huffalo. The (Huetratiore
are In sevzn colors, rach reproducing a design of the
glrlin white which the Lackawanne aroad haer made
a0 fawlliar in the last few monthe. The booklet basa
parteularty ploﬂslng eover angd will afford onneideranla
amusement bpesides giviog Infopaaticn which every
fraveler poght to khow, I will be sent In ressonse 1o
reqguest acenmpenicd by two cents in stamps to T. W.
Lei, Genergl Parsinger Agient, New York .

ELESCS

BAYONNE

OPES,

CATALOGUE
W.& D.MOGEY.
CITY. N.J.

JOHN HOLLAND .FOUNTAIN P

(esTasLISHED 1841)

Original and largest makers of '

Fountain and Gold Pens

GENERAL LEW WALLACE, the
famous author of BEN HUR,
writes:

“l find it a gond

and fai,t'hful

Honestallthe way
through

ENS

100 styles

and sizes of

Fountain Pens

suited t o every purpose

andeverv purse. Guaranteed

to wear five years and give perfect
satisfaction, or money back on demand.

Ask your dealer, If he won’t supply you,
REFUSE A SUBSTITUTE, and write us for
Free Catalog No. 17, and prlce list.

INVENTORS WXNTING
MANUFACTURERS

Write us, aswe have every facllity for the best cast,
stamped, spun or turned metal work, in quantities.
Large piant and gkilled workmen.

AMERICAN LAMP & BRASS CO., Trenton, N. J.
FORMULAS FOR

SHOE BLACKING. -
Tiquld and polid h]uckl‘m% ute plyen In HUPPLEMENT
Nos. 12170 and 1239, Price W cents each, For sale
by Muno & Co, nnd all newsdealers

ELECTRICITY B orace Battary, reicaans

mo, Storaze Battery, Telegraph
Instrument, Electric Beil, Motor. 5 Books, 10c. each.
BUBIER PUBLISHING 00., - Box S. LYNN, MASS.

DIES, TOOLS, MODELS S and Special Machin-

eril Metal Hpecialties and Stampings manu actured.
OEFT & MOORE, 85-87 Fitth Ave., Chicago, lll.

MODEL AND EXPERIMENTAL WORK.

Electrical and Mechanical Instruments. 8mall Mach’y.
EDWARD KLEINSCHMIDT. 82 W. 8roadway, New York.

SPECIAL MACHINERY !

'I’oolsand Dies Model
Costllo Mn.clline Works. 60 (entre St New York

& Kxperimental Work

National Supply Co., 835 Broadway, N.Y.

Model Makers and Manufacturers of
Advertisiog Novelties, Patented Articles, etc.

HI.ELH MOD[LI B EXPERIMENT AL WORK._ EMALL MACHINERT |
W YORK GTEMCL MARKE KD NARAU EY MT.,

MUDE[S l& EXPERIMENTAL WOR_K.

nventions developed. Special Machinery.
E. V. BAILLARD Fox Bldg.. Franklin Square.

Gem ent Books How t(y Lae lurL]and [ r-ms"nl:,

Ale; Monjer, Cement & F
Cement and Engireering Nens 102 L ¥a%e St (]nvagn

SPECIAL MANUFACTURING.

SPECt MACHIKERY-MODELS-EXPERIMENTAL WORK
UIES AND STAMPING. -A.90MS7- WRITE F13 OURBOSKLET.

THEGLOBE MACH & STAMPING Co.

70 HAMILTON ST CLEVELAND, O.
BUILDERS ¢

oped THE FENN-S

ICE

Are you interested in Pnt.eme Model or Experimental
Our booklet entitled

WHAT 'WE DO—HOW. WE DO IT

will be sent to you on request.
ENICKERBOCKER MACHINE WORKS, Inc.,
8.10-12' Jones Btreet, New York.

Metal Patterns and Models
Foundry Patterns &, 5 s somaity.
THE C. E. WENZEL CO. 313 Market St.. Newark, N ).

Catalogue of Architectural. Scientifie
and Technical Books.
Proapectus fo[r 1903 ror“Arcmtecta and

axine,” monthly §2 a year.
WM. T. GOMSTOCK. Pub., Warren SL. ew York.

ew York.

of Special Machinery. Models,
J)a'imentn] work. Inventions devel-
DLER MACB. 0., Hartford. Conn

A Engln B'rf-\\

[,
ner SR
0k, HE Clintan Strect, \hlwaul.!‘e Wis,

MACHINEN, Corli
!llil'.i‘l%‘ Hotllers Tl'n( In

.Home Mechanics for Amateurs

By GEORGE

M. HOPKINS

Author of “Experimental Science”

12mo, 250 pages, 250 illustrations

Price, $1.50

chimes, cabinets, bells, night

erimentor in America.

HIS book deals with woodworking, household
ornaments, metal working, lathe work, metal
spinning, silver working. Making model engines,
boilers and water motors.

microscopes and meteorological instruments, electrical

electric light, an electrical furnace, telephone.
thoroughly practical book by the most noted amateur ex-
Send for descriptive circular.

_li"hls book will be published not later than October 15,

Making telescopes,

lights, dynamos and motors,
It isa

MUNN & COMPANY

Publishers “Scientific American”

© 1903 SCIENTIFIC AMERICAN, INC

361 Broadway, New York
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which go into the co

known.

It is not posgible to have better materials for uutomoblle buildi
ction of the 20 horsepower Winton Touring )
There are no weak spots because every part isselected and its exact qualities §
The result is durability and the power to come up to every requirement.
Winton branches and agencies in all leading cities.

THE WINTON MOTOR CARRIACE COMPANY, Cleveland. U.B. A,

n%ahan those

CALTIFORNIA EXCLRSION
Agoount_Amcerican Bankers Mecting at San Franeisco.
Special BExeurion Tickets via NICKEL PLATE ROAL,
un Rale (itober Tro 14 Baffag, N Y. to Los Anreles or
San Franciseo, Cal. al rate $ELT0, Anal return limit Sov-
ember 3. Hee lucal aenly gr o . Boelertone, [0, B

A, 35 Broadway, New York ¢ 1ty,

HOLLEY

LIGHT
TOURING

A strong, well built car, just as suitable for rough
country roads as_boulevards. Constructed -On latest

and up-to-date principles. Motor in front under hood °
direct drive to transmission.

Write for Catalogue. |

Price,

HOLLEY MOTOR CO.

Orient Buckboard
PRICE %375 |

Batenmed 3arelo 18 a3

4 H. P.

The Cheapest Automobile in the World '
Write for Catalogue
WALTHAM MFG. CO., Waltham,

Che Cypewriter €xchange

136 Barclay St, NEW YORK

Mass.

38 Bromfield St..
817 Wyandoite St.,
KANSAS CITY, MO.
-- 209 North 9th St..
ST. LOULS, MO.
636 California St.,
SAN FRANCISCO, CAL.

We will save vuun from 10
to 50% on Typewriters of all makes. Send frr { ‘at,rr.Loque

ﬁa‘ FRFLATSURFALES
HIND!

ACCURATERRAPIN ¢ s
15 m 21 {lintan Strcet.

BOSTON

HBESLY& ColiiiAm it usa

 Our
Specialry : £y
KEnock-
Down
Boats of any
description ; :
AMERICAN BOAT & MACI[INE 00.,

ROW, SAIL AND PLEASURE BOATS,
Marine Station. ST. LOUIS MO.

Beauty and Unmy

Eyers husiness man knows
the annpyance of toose shin
vuffs,  E¥BTF wine Dusiness
DAL Dught Lo kaow that they
ran he easily fIXed and regu-
lated] to b dostred eaith
LW the eont t!]ﬁi’vi.
by uating

Wastuune's Culf Holders £.2

They can be instantly attached or de-
tachec . They never come loose—have a
grip like a bulldog.

Illustrated camlozue on request.

Sample pair of Cuff Holdﬁ')
sent by mail on recelpt of Ce

AMERICAN RlNG CO.,
Waterbury, ¢ann,

RIVETT
LATHE

Box 8.

afford Lo do without it

wherever exhibited.
¢ Sendfor Catalog.. &1

Faneuil Watch Tool Company,
BRIGHTON, BOSTON.

HIGHEST AWARD

Speed 30.01iles pexr Hour .. . |

124 La Salle St.. CHICAGO .

1

LIQUID PISTOL

: without perma-=

Noop-to-date manafaciurer can

Do You Want?

Information on High Grade Tires?

Wrnite

FISK RUBBER COMPANY,
Chicopee Falls, Mass.

““Only the shots that hit are the shots that count

Waltham

free xpon reguest.

Truthful witnesses of
the passing hour.

*“The Perfected American Waich,”” an illustrated book
of interesting informafion abost ewatches, <will be sent

Amerian Walthan Watdh Camporn,
Waltham, Masse

W-atches

The predominant characteristics of the

STEYENS"®

are ACCURACY and RELTIABILITY.
where 1t will do the most good.
Ask your dealer for the ** STEVENS,’”’

Illustrated Catalog mailed

valuable information, and lndlspensnble {:J all e%ooters

There are none *' just as good.”
products, let us know, and we will ahqﬂdlrect express prepaid, UpON rece:

1n aiming this firearm you are bound to ‘send the bullet

1f you cannot obtainour
Ft of price.

It s a book o ready reference, replete with

‘We have just issued a very ingenious puzzle, i
to any address upon receipt of two 2-cent

in colors, which we will be pleased to send
stamps. Address * Puzzle Department.”

J.
925 Main Street,

STEY'ENS A}MS & TOOL co.,

Chicopee Falls, Mass.

AMIROSCOPES

for every purpase. Our instruments
are found in ali the best laboratories
of the country. Catialog free.

Pro_]ecuon Apparatus
or gl S perigl io- m;rmv andbm\zamenn& e
Bausch @ Lomb O ptical Co.,
Rot_heutcr. N. Y.

0STON

Saee

NEW YORK CHIC A

\.

PORTABLE HOISTS AWD GRANES

are essential in shops and factories
to-day. Made of the best materials
throughout is the

Franklin Portable Crane and Hoist.
Liftsand carries 3 tons with ease, goes
anywhere,occupiesbut littlespaceand
can be operated by one man. Reduces
the expenditure of time and labor. .
Body of Crane base, wheels and arms
of cast iron.

FRANKLIN PORTABLE HOIST CO , Franklin, Pa., U.S. A.I

The Light Running YOST is easy to operate.
Its Beautiful Work is easy to read.
Our Unusual Catalogue is easy to understand,

Why not send for the UNUSUAL CATALOGUE
and learn of the BEAUTIFUL WORK done by
the LIGHT RUNNING YOST? Sent free.

YOST WRITING MACHINE co., 245 B'way, New York.

JESSOP

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

] Patents Cover the

COLD GALVANIZING.

AMERICAN PROCESS. NC OYALTIES
SAMPLE S anol NFORMATION on APPLICATION.

NICKEL
Electro-Plating
Apparatus and Material.

~EHM Cagpers

L Hanson & Van Winkle
. O,
: ‘Newru'k: N, J.
136 Liberty St., N. Y.
30 & 32 8. Canal St.
Chicago.

All varietles atrowestprices. Best Kalroad
Track and Wagon or Stock Scales made.
Also 1000 useful artictes. including Safes,

S[;ﬂlﬂs SewmgMachmes Bl cles, Tool8. ete. sin ri

Money. Lists Free.” CHICAGO SCALE CO., (hitagn,

The Balanced Motor

Emploved i all I-lﬂ\'m'.n-Auperﬂnn rara iz of the
furoous double exlinder type which has proved ita su-
periority ovar all other forma. This moter was des
gigned for wutomobiles by ‘The Tiaynew-Appersnm
Company, and iz used exclusively in every tvpe of
earringe tney manufucture. Muony munufucturers have
tricd fo Tmcitdte this conatrnetion, but have prodoesd
npthlog eguel to the original.

hrec-Speed Transmission,
Mobst Bilatfpctive Heature of thie
Haynes-Apperson Car

This transmission produces the various speed ch

m easy stages, without the jerky motion characteristic
of the French gear, and is more flexible under all road
conditions than any other automobile speed chan mﬂ;
device in existence. It has been consistently devel-
oped through tea years of hard service, and bas been
more thoroughly tested under all conditions than any
other transmission made.

Should this be of interest, we shall be glad to

tell you more about it. Send for our literature

THE HAYNES-APPERSON CO., Kokomo, Ind.
(The Oldest Builders ot Motor Cars in America)
Members of the Association of Licensed Automobile Manufacturers.

National Automobite Mfg. Co., San Francisco, agents
for Pacific Coast, branch store. 381 to 335 Wabush Ave.

Please mention the SCIENTIFIC AMERICAN when you communicate with us.

~the M

JEFFRE

ELEVATING--CONVEYING--POWER

Transmisslon--Screening--Dredging—-Coal Cutting
Drilling--Hauling--Washing Machinery.

For Catalogues address
THE JEFFREY MFG.CO.
Corumsus, Onio, U.S. A.

HUW YUK BT

The Best Motor-Cycle

Made o Price $125
Also complete line of Motors, Castings,
and Accessories. Bicycle, Kutomobile
and Marine. LOWEST PRICES,
Send stamp for catalogue.
g STEFFEY MFG. CO.
2720 Brown Street, PHILADELPHIA, Pa.

Kickel-plated '
B inches

Lnng
Fat!

Guaranteed
Will stop the
‘most -vicieus
dog (or man)

nent injury.

Fires and recharfes by pu]hng trigger.
Eouls from uny liquid artridges
required.  Owver 10 shots in oue]oading
¥atuahle to blcyclists. unescorted ladies, cashiers,
homes, etc. Retails for 30c. Good margin tothe trade.

PARKER, STEARNS & SUTTON, 226 South St., NewYork

GAS

AND

CHARTER S

CHARTER GAS
ENGINE CO.
The Best AUTIJMOBILE
Dry Battery

Box 148,
" SPARKING
18 THE

Beeko Spark Cell

4 Cells 81.25

J. H. BUNNELL & CO.
Electricat "fmmJucr.'r-rws 20 Patk Place, NEW Yonx
Beat

Squa.bs Pay 3ol

Easier, need attention only part of
tlme. brhf big prices. Raised in one

ttractive for oultrvman.
farmers, women. Send F
BOOKLET und learn this urmms m
rich home industry.

Plymouth Rock Squab Co..14 Friend St., Boston, Mass.

Sterling, llI.

The

The Oldsmobile “Goes’’
Price $650

You can bunild an automobile strictly accordmg to & recog-
nized standard but it doesn’t follow that it will

ence and it i8 our 23 years in the manufacture of Gasoline
motors which bas helped us to build up tbe largest automo-
bile business in the world.

Write for full information and illustrated book to dept. 3L
OLDS MOTOR WORKS,

Member of the Association Licensed Automobile Manufacturers.

Nothing to watch
but the road.

correct ideas are only obtained by pmctical experi-

DETROIT, MICH.

At
TUBULAR
DRIVING LAMP.

IT is the only perfect one.
IT will not blow or_jar out.
IT gives a clear, white light.
IT 1s like an engine head-

IT t]‘erows the
ahead from

IT burns kerosene,
Send for boork (free).

. E. DIETZ CO., 60 Laight Street,

4
New York.
Mention this paper and get special discoumt.
‘" QQ—ESTABLISHED 1340,

light strmght
20010 300 1¢.-

¢

Non-Magnetig.
NICKEL SILVER CASE -
Fully Guaranteed

For sale by
All JEWELERS

Illustrated Booklet

onrequest,showing

COLORED

FANCY

DIALS

The NewEngland

Watch
82439 Maiden Lane

New York City
981-137 Wabash Av.

Chicago
ClausSpreckel’s Bdg,

San’ Franci 0
2 Snow AMl), a

PRESIDENT SUSPENDE R S St

Any shop or by mail. C. A. EDGARTON MFG. CO., Box 222, Shlrley.

. )

© 1903 SCIENTIFIC AMERICAN, INC
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