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SUPERHEATED STEAM.

Every engineer knows that the improvement in
steam-engine economy witnessed during the last thirty
years has been due primarily to the constantly in-
creasing higher steam pressures employed and to the
introduction of compound and multiple-expansion en-
gines. To be sure, many mechanical details, such as
valve gears and gevernors,-have been perfected; but
the fact remains that whatever progress has been
made is due to the utilization of higher pressures.
That improvement, it must be admitted, has probably
reached its.limit. Such is the increased cost of build-
ing more than a triple or quadruple engine, that the
very slight increase in economy produced by an addi-
tional cylinder hardly proves remunerative. Moreover,
certain limitations have been imposed by boiler design,
limitations which have prevented the attainment of
pressures greater than 250 pounds.

It is because the present system of steam engineer-
ing is incapable of any great advancement that we may
expect a more general return to the use of the super-
heater. We use the word “return” advisedly; for, what-
ever may be the general impression among engineers,
the employment of superheated steam dates back very
nearly three-quarters of a century. As far back as
1828 a certain Capt. McGregor, in order to compete
with the record established by a rival Cornish engine,
whose cylinders had been insulated with sawdust, con-
structed a jacket of brick around the cylinder of his
engine and the steam pipe, with an air space between
the brickwork and the iron. In the open space he built
a fire; and by the heat. generated he increased the
duty of his engine from 41,000,000 to 63,000,000 foot-
pounds per bushel (86 pounds) of coal. The great
Richard Trevethick himself made many an interesting
experiment, which convincingly proved, to him at
least, the great reduction in coal consumption to be
effected by the utilization of superheated steam.
Every great engineer has, at some time, conducted ex-
periments of more or less value. Men of the stamp of
Ericsson, Hirn, Isherwood, and Faraday were able to
show an increase in economy varying from 20 to 27
per cent. Such, indeed, was the impetus given by their
researches that superheated steam was very widely
intreduced in marine engineering in the two decades
extending from 1850 to 1870, and this, notwithstanding
the great difficulties encountered in lubrication, and
notwithstanding the fact that the material of which
the superheaters were made was unable to withstand
intense heat for any length of time. The lubricant of
those early days consisted, not of our present mineral
oils, but of animal fats, which obviously were any-
thing but commendable lubricating agents. But even
animal oils proved of sufficient service with the low
pressure of 50 pounds and the temperature of 100 deg.
Fah. given to the superheated steam of that day. It
was when the high-pressure, compound engine was in-
troduced, that the development of the superheater was
checked. The greater economy of the new engine,
compared with the low-pressure, single-expansion ma-
chines that had been theretofore used, the consequent
saving of space and weight, both of them important on
ghipboard, and the reduction of the temperature in
superheating the steam to a point at which the diffi-
culties of lubrication were overcome—all these con-
tributed to the abandonment of the old-time low-pres-
sure, superheated steam engine.

Ever since the days of James Watt, engineers have
realized that the principal loss of efficiency in the
steam engine is .due to the condensation of steam in
the cylinders. Assuredly, the most obvious way of
oyercoming the difficulty is to superheat the steam.
This, moreover, would be one of the simplest methods
of inecreasing the economy of the steam engine, still
lamentably low, despite the progress of recent years,
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To those who are at all familiar with the history of
steam engineering in the past century, may be com-
mended a paper by Prof. Storm Bull, recently read be-
fore the Western Society of Engineers, and published in
the current issue of the SurrLeMrNT, in which the
subject is discussed with a fullness that cannot here
be emulated.

It is rather remarkable that the improvement of
the superheated steam engine has been undertaken
chiefly in Germany. Many readers will doubtless recall
the astonishing results obtained about nine years ago
by Schmidt with a boiler and engine of his own design
—results which showed that with superheated steam
a consumption of steam of only 10.4 pounds per in-
dicated horse-power was possible, and that the amount
of coal used per indicated horse-power per hour could
he reduced to 1.3 pounds. Schroeter has lately pub-
lished results of equally interesting tests of a 250-
Lorse-power steam engine. The difficulties which were
encountered many years ago in the construction of
superheaters that would not readily wear out have in
a large measure been overcome. The problem of lubri-
cation has also been solved with the introduction of
suitable mineral oils. With these technical advance-
ments, therefore, the outlook for the superheated steam
engine is certainly bright.

e eide S
STATE REGISTRATION OF UNITED STATES TRADE
MARKS.

The status of the trade marks which have been reg-
istered in the United States Patent Office is indeed
peculiar, for under the decision of the United States
Supreme Court, which was rendered in the case of
Warner vs. Searle & Hereth Company (195 U. S. 191),
decided November 30, 1903, many registrations fail
to afford the protection which, when filing their ap-
plications for registration, the registrants desired.
The authority of Congress to pass laws governing
trade marks, and the right to their registration, as
well as its authority to legislate on all other questions,
is derived from the Constitution; and only when a law
is founded on some provision of the Constitution
which expressly authorizes, or by way of implication
gives power to carry into efficient operation those
powers expressly given, is the law constitutional. In
all other cases, the law is unconstitutional and of
no effect. Examining the Constitution, provisions can
be found under which Congress is in certain cases
authorized to enact laws for the registration and the
protection of trade marks; but Congress is not author-
ized to register all trade marks, which are used in
trade in the United States, and any general law for
the registration of trade marks, which are the prop-
erty of citizens of the United States and citizens and
subjects of other nations, would, of course, be in-
valid. The early national trade mark law of the
United States attempted to authorize the registration
in the Patent Office of all trade marks by their law-
ful owners, and, as it exceeded the authority vested
in Congress, it was declared unconstitutional in the
trade mark cases, 100 U. S. 82, which were decided on

November 18, 1879.

In that case, Justice Miller carefully considered the
constitutional provisions and the trade mark laws
passed by Congress, and, in his opinion, he stated that
of the two provisions of the Constitution under which
counsel claimed that Congress was authorized to enact
general laws for the registration of trade marks, the
first was the clause which authorized Congress to
enact laws “to promote the progress of science and
useful arts by securing for limited times to authors
and inventors the exclusive right to their writings
and discoveries;” and the second clause was that
which, in connection with the granting clause, is as
follows: “The Congress shall have power to regulate
commerce with foreign nations, and among the several
States, and with the Indian tribes.” The first clause
was held not to refer to trade marks, for neither or-
iginality, invention, discovery, science, nor art is in
any way essential to a trade mark, nor was it made so
under the laws for their registration. Considering
the second clause, the Justice stated that “while com-
merce with foreign nations means commerce between
citizens of the United States and citizens and subjects
of foreign nations, and commerce among the States
means commerce between individual citizens of dif-
ferent States, there still remains a very large amount
of commerce, perhaps the largest, which, being trade
or traffic between citizens of the same State, is beyond
the control of Congress.” As the law did not attempt
te limit the right to registration to those cases when
the applicant had a foreign trade or a trade with
citizens of another State or with an Indian tribe,
Congress exceeded the authority vested by the Con-
stitution, and the laws were invalid.

Having before it the decision of Justice Miller, Con-
gress enacted in 1881 another law for the protection
of trade marks, which law is now in force, but be-
cause of the decision in the case of Warner vs. Searle
& Hereth Company, it is not of the value which Con-
gress intended to give it. The law of 1881, unlike the
old law, authorizes the registration of trade marks in

JuLy 2, 19o4.
the Patent Office, only in cases where the appilicant
uses his trade mark in commerce with foreign nations
or with the Indian tribes, and it therefore comes
within the express terms of the Constitution, and the
validity of the statute has not by the courts been
questioned. The difficulty arises because of the con-
struction which is given to the statute. In his decision
construing the statute, the Justice states that as the
law of 1881 was enacted to avoid the unconstitutional
features of the old law, and as it expressly limited
the right of registration to those marks which were
used in commerce with foreign nations or with the
Indian tribes, he held that a trade mark registration
under the provisions of the law was not infringed
unless the defendant injured the registrant’s. trade
because of his use of the mark while engaged in for-
eign commerce or in trade with the Indian tribes.
‘When the person copying the registered trade mark
does not engage in commerce with a foreign country
or with an Indian tribe, he cannot be held to have
infringed the registered trade mark; for otherwise
it would be possible for a registrant to secure the priv-
ileges which Congress previously attempted to confer
under the general law, and which it was held that
under the Constitution could nct be done. It is there-
fore impossible for the owner of a trade mark to pre-
vent, under the United States registration statute, its
infringement, when the infringer is doing business in
only one State, for Congress cannot enact a law
protecting a trade mark in such a case; and where
the infringer uses the mark in commerce between the
States, the infringement cannot be prevented under
the national registration laws now in force, for they
do not provide for the protection of trade marks in
interstate commerce, although the Constitution author-
izes Congress to enact laws for the registration and
protection of trade marks, which are used in com-
merce between the States. It is expected that Con-
gress, at its next session, will amend the federal trade
mark statutes, and, among other changes, there will
undoubtedly be found one which will provide for the
registration of trade marks, which are used in com-
merce between the States. Until that amendment is
made, and in all cases where the proprietor of a
mark wishes to be sure that his trade mark is pro-
tected, by all the provisions of the law, against in-
fringement by persons engaged in business in only
one State, it is advisable to comply with the trade
mark registration laws which have been enacted by the
legislators of many of the States.

‘While the protection afforded by a United States
registration has been, by the decision referred to,
limited, it is nevertheless important for manufacturers
to secure the registration under the federal laws, for
the Patent Office is an office of record, to which per-
sons all over the world refer for evidence of the owner-
ship of trade marks in the United States. The rights
of seizure under the United States statutes and the
remedies afforded for the infringement of marks are
also of considerable value where the infringer is en-
gaged in foreign trade.

‘When the proprietor of the trade mark and the in-
fringer are citizens of different States, the federal
courts have in many cases jurisdiction, independent
of the Patent Office registration, but the rights of the
parties are then founded on the common law, and not
on the statutory registration.

ON THE STATE OF THE CARBON VAPORIZED IN GLOW
LAMPS.

Glow lamp filaments, as is known, are composed
chiefly of amorphous carbon, by calcination of a vege-
table fiber, which, on being brought to a white heat in
the vacuum by the electric current, will yield a trace
of carbon vapor, the condensation of Whjch on the
walls of the bulb in most cases results in lining the
glass with a brown coating producing a gradual dark-
ening of the lamp.

In a paper recently read before the French Academy
of Sciences, Prof. Berthelot examines the state of this
vaporized carbon at the lowest possible temperatures,
comparing it with such well-known allotropic modifica-
tions of carbon as the diamond, graphite, amorphous
carbon. The main results of this investigation are
the following:

Carbon gives off an appreciable vapor tension at a
temperature not exceeding 1,500 deg. C.; this tension
being so low as to require several hundreds of hours
to prodzce some milligrammes of condensed carbon,
even in the nearly absolute vacuum of electric lamps.
On the other hand, the carbon thus vaporized at the
lowest possible temperatures, is, under Prof. Berthe-
lot’s experimental conditions, amorphous carbon with-
out any addition of graphite or diamond. The tem-
perature at which a vapor tension of carbon may be
noted proves thus about 2,000 deg. below the boiling
point, which, according to Prof. Violle, is 3,600 deg.;
this interval is very much larger than the interval of
temperatures during  which most of the remaining
bodies exhibit an .appreciable vapor tension. This.
tension, however, in the case of carbon, does not, in
Berthelot’s opiniod, correspond with a simple vapor-
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izalion, occurring witliout any intimate change in the
chemical counstitution of the body. Though represent-
ing the same chemical element, carbon assumes in the
solid state a multitude of differcnt condilions, ex-
hibiting rather different physical and chemical prop-
erties. There seems to be a series of progressive con-
densations, the limits of which would correspond with
the different modifications of carbon.

According to ordinary analogies, the physical prop-
erties of composite bodies, capable of being formed
directly, are a consequence of those of iheir com-
ponents, except that they are more or less modified on
account of the loss in energy resulting by reason of
this combination. The combination of hydrogen, boil-
ing at —252 deg., and that of oxygen, boiling at —182
deg. C., will thus give water, which boils at +100 deg.
C. The energy which maintains at the gaseous state
the free molecules of hydrogen and oxygen, has thus
decreased to an enormous extent, as corresponding
with the 59,000 calories lost at the instant of their
combination, with the formation of a molecule of
gaseous water. The same seems to be true of carbon
in its combinations with hydrogen. The real existence
of this element in an identical gaseous state, no mat-
ter what may be the origin, is shown by spectrum
analysis, both in the electric arc and in the sparks
through its oxides, hydrides, etc., as well as in the
flames produced by the combustion of these different
compounds.

Taking into account the boiling points of acetylene
and the gaseous carbides of hydrogen, as well as of
the gaseous oxides, etc., of carbon and the analogy
above stated, the normal condition of carbon at the
ordinary temperature should be that of a permanent
egas, the boiling point of which would be comprised
between those of hydrogen and oxygen. A similar gas,
however, would nearly instantaneously be transformed
into polymerics by the reciprocal combination of its
molecules, this change occurring with considerable
amounts of heat given off.

-
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THE HEAVENS IN JULY.
BY HENRY NORRIS RUSSELL, PH.D.

Nothing of much general interest has occurred in
the astronomical world during the past month. The
journals of the science have been full of the ordinary
routine observations of planets, comets, variable stars,
and the like, with occasional bits of mathematical
heory; but there has been little or nothing of interest
tc those who are not specialists.

All that need be recorded here is that further ob-
servations of Brooks’ comet show that its orbit is
nearly parabolic, and that its period of revolution
must be long, if, indeed, it ever returns at all. The
calculated orbit of short period to which we re-
ferred last month, turns out to have been affected
by a rather large error in one of the observations on
which it was based, in the way which was explained
at the time. There remains nothing remarkable about
the comet except its great perihelion distance—over
250,000,000 miles. It is rarely that a comet is ob-
served at such a distance from the sun, and this one,
though telescopically inconspicuous, must really be a
pretty big comet to be seen at all so far away.

A question has recently been raised by a correspond-
ent whose answer may be of enough interest to war-
rant our spending a few moments on it. He asks:
“Why do you refer to the Great Bear as feminine?”

We must go back into the age of classical mythology
for the reason. Even then we do not reach the first
historic recognition of this noble constellation. It
was known to the Egyptians, who called it the Hippo-
potamus! We need hardly regret that this designa-
tion has become obsolete. The people of southern
Europe saw in the same stars the more familiar figure
of a bear, and the legends which grew up around it
were finally given a permanent shape by Ovid in his
“Metamorphoses.” As he tells the story, Callisto, an
Arcadian nymph, was beloved by Jupiter. Juno, in
fierce anger, turned her into a bear, depriving her of
speech that she might not appeal to Jupiter. Her son,
Arcas, while hunting, came upon her, and failing to
recognize her in- her metamorphosed form, raised his
bow to shoot her. Jupiter, moved by pity, prevented
the matricide by transforming the son also into a bear,
and took them both up to the heavens, where they were
placed among the constellations, and Neptune granted
them the special favor that they should not be obliged
to set and pass into his domain, as the sun and planets
did. The constellation has had still other names, and
been represented by other figures, notably the very an-
cient one of the Plough or the Wain, in which the
four stars of the quadrilateral are the wheels of a
wagon, and the other three are the horses. Our
own common name—the Dipper—appears to be an
American invention—at least it is so regarded in
England. It is certainly realistic, but it does show
some evidence of modern date—certainly later than
the invention of tinware. But Ovid has undoubtedly
fixed the permanent designation of this group of stars,
and from his story there can be no doubt*that Ursa
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Major is really a she-bear, while Ursa Minor is mascu-
line. Both the Bears have very long tails, as anyone
may sec for himself.

Admiral Smyth, in his “Cycle of Celestial Objects,”
quotes an .explanation given by a Cambridge astrono-
mer in 1590, which deserves to be given werbatim.

“Scholar.—1 marvell why (seeing she hath the forme
of a beare) her taile should be so long.

“Master—I imagine that Jupiter, fearing to come
too nigh unto her teeth, layde holde on her tayle, and
thereby drewe her up into the heaven; so that shee of
herself being very weightie, and the distance from the
earth to the heavens very great, there was great like-
lihood that her taile must stretch. Other reason know
I none.”

T} TIEAVENS.

If we go out at nine o’clock on a clear evening in
the middle of July, and look due south, the most prom-
inent constellation will be Scorpio. Its brightest star,
Antares, is fiery red—one of the reddest stars in the
sky. A smaller star flanks it on each side, and three
fairly bright ones form a vertical line on the right.
These are in the Scorpion’s claws, while his tail may
be followed below Antares down to the southern hori-
zon, where it curves back, and ends in a conspicuous
group of stars which mark the sting. To the left is
Sagittarius with the little Milk Dipper, and beyond is
Capricornus, into which Saturn is just rising.

The bright star in the Milky Way above Scorpio is
Altair, and the one of almost equal brilliance, much
farther north, is Alpha Cygni; while Vega, which lies
just to the west of the galaxy, surpasses them both.

The great square of Pegasus is the only prominent
group in the east. On the meridian are Draco (above
the pole), then Hercules, and next Ophiuchus, above
Scorpio. West of Hercules are Corona and Bodtes,
The latter constellation contains Arcturus, the bright-
est star now visible. Virgo lies south and west of
Bootes, and Leo west of it, close to the horizon. Ursa
Major is high in the northwest, and Casseopeia and
Cepheus are lower down in the northeast.

THE PLANETS.

Mercury, Venus, and Mars are invisible during the
month, being too near the sun. The first two are
evening stars in the early part of July, but soon pass
through inferior conjunction—Venus on the 8th and
Mercury on the 9th—and become morning stars. Mars
is morning star, but is still too near the sun to be
seen, thongh he may perhaps be picked up at the end
of the month, when he rises an hour before sunrise.

Jupiter is morning star in Pisces, and is the most
conspicuous object in the morning sky. On the 21st
he is in quadrature with the sun, and comes to the
meridian at 6 A. M.

Saturn is in Capricornus and will soon be prominent
in the evening sky. He is due south at 2 A. M. in the
middle of the month and more than an hour earlier at
its close.

Uranus is in Sagittarius, and is well placed for
evening observation. On the 15th he is in R. A. 17h.
46m., dec. 23 deg. 37 min. south, and comes to the
meridian at 10.15 P. M. He is not near any conspicu-
ous star, but he can easily be identified if one has a
good star map.

Neptune is in Gemini, too near the sun to be ob-
served.

TIE MOON.

Last quarter occurs at 6 P. M. on the 5th, new moon
at midnight on the 12th, first quarter at 3 P. M. on
the 19th, and full moon at 4 A. M. on the 27th. The
moon is nearest us on the 14th, and farthest away on
the 2d, and again on the 30th. She is in conjunction
with Saturn on the 1st, Jupiter on the 6th, Neptune
on the 11th, Mars on the 12th, Mercury and Venus on
the 13th, Uranus on the 26th, and Saturn again on the
28th.

Cambridge Observatory, England.
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THE PURCHASE OF A RESERVOIR SITE,

Another step has been taken toward the transforma-
tion of the arid West. The Secretary of the Interior
has authorized the purchase of the Hondo reservoir
site in New Mexico for the sum of $20,000. It is in
Chaves County, about 12 miles west of Roswell.

The site of this proposed reservoir is a natural de-
pression, which, with a small amount of embankment,
can be given a capacity of 40,000 acre-feet. This will
hold practically all the water that the Hondo will fur-
nish during low-water years. It is proposed to store
here the flood waters of this stream and draw on them
through lateral canals for irrigating the lands below
the reservoir.

The lands that will be benefited by the reservoir
waters are naturally fertile and may be easily irri-
gated at slight expense. They are free from alkali
and will be ultimately worth at least $100 an acre
when planted to alfalfa and corn. If used for fruit
growing, to which they are specially adapted, they
may have a far greater value.

No engineering difficulties are expected in the work.
The natural reservoir will have to be enlarged and
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canals built for the inlet and outlet ol (he waters, Tt
is estimated that the cost of constructing the reservoir
and bringing the water to the arid lands will approxi-
mate $240,000, or $20 an acre for a minimum acreage
of 12,000. It is believed, however, that nearly 15,000
acres will be served.
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SCIENCE NOTES.

The oldest working clock in Great Britain is that of
Peterborough Cathedral, which dates from 1320, and is
conceded 1o have been made by a monastic clock-
maker. It is the only one now known that is wound
up over an old wooden wheel. This is some 12 feet
in circumference, carrying a galvanized cable about
300 feet in length, with a leaden weight of 3 hundred-
weight. The cable has to be wound up daily. The
gong is the great tenor bell of the cathedral, which
weighs 32 hundredweight, and it is struck hourly by
an 80-pound hammer. The going and the striking
parts of the clock are some yardsg apart, communica-
tion being by a slender wire. The clock is not fitted
with a dial, but the time is indicated on the main
wheel of the escapement, which zoes round once in two
hours. This clock is of most primitive design, more
so than the famous one made for Charles V. of France
by Henry de Nick.

According to the report of M. R. Gallerand, a French
scientist, the Sakalaves of Madagascar use the pith of
a certain palm tree as an article of food. The tree
is found in the Ambongo region and is known as the
satranabe. According to Pernir, it is the Medemia
nobilis, nearly related to the Hyphane. In that region
the satranabe covers vast spaces either along the sea-
coast or bordering the rivers. After cutting down the
tree, the natives take out the pith, which runs from 4
to 10 pounds per tree, then dry, powder and gift it,
thus forming a kind of flour. Some of this flour was
sent to Marseilles to be analyzed at the Industrial
Laboratory. It is a fine yellow powder and when
fresh has a somewhat sweetish taste, which it had lost,
however, upon arriving, and its solution &id not act
upon a beam of polarized light. When shaken up with
water, the flour swells up and a light yellow liquid is
obtained which has the odor of beer. About 17 per
cent of the matter is dissolved. When fresh the pro-
duct -contains 13.3 per cent of water. After drying to
expel all the water, it anaylzes as follows: Starch,
66.833 per cent; cellulose, 12.939; albuminoid matter,
10.538; fatty matter, 1.037; mineral salts, 8.2 per cent.
Among the salts are sulphate of potash, chloride of
sodium, phosphate of lime, magnesia, oxide of iron;
silica is also found. What is to be remarked princi-
pally about this product is the relatively large propor-
tion of albuminoid matter it contains. In this respect
it ranks ahead of the potato, manioc, and sweet potato,
seeing that the latter contain 6.23, 3.30, and 3.38 per
cent of nitrogen substances.

Some highly interesting and valuable archeological
discoveries have been made on the site of the an-
cient Greek city Olbia. The site is situated on the
southern bank of the Boug, about midway .between
Otchakoff and Nicolaieff, and not far distant from the
estuary of the Dnieper. This ancient city was a colony
of Miletus 655 B. C., and was a great center for Greek
trade with the interior. It is generally maintained
among archeological auihorities that a trade route
extended from Olbia across country to the northern
sea, and when a find of ancient Greek coins was made,
it was contended to be substantial proof of the fact.
Recently, however, it was proved that these coins were
spurious. Olbia was destroyed by the Geta about 70
to 60 B. C., but it revived, and when it was visited by
Dion Chrysostum about 100 A. D., it was again a flour-
ishing city. The excavations that are now in progress
upon the site of this city are being carried out by M.
Formakovski under the auspices of the Russian Arch-
eological Society. Mr. Formakovski has succeeded in
unearthing extensive portions of the walls and founda-
tions of the original city, which date back from the
seventh century B. C. The masonry is identical with
that of the ruins of ancient cities excavated in various
parts of Greece. Before this depth was reached, two
different strata of walls and basements bearing descrip-
tions of the fourth and first centuries B. C. were en-
countered. The stone blocks composing the ruins of
houses, temples, etc., in these upper strata are of re-
markably exact area, square proportions, and execellent-
1y dressed. The more solid constructive work is, how-
ever, found in the remains of the original city. At
this depth there was unearthed a perfectly preserved
wine cellar. Some fifty huge jars or vases had evi-
dently contained red wine, now turned to a light powd-
ery substance. A large collection of valuable antiques
in gold, marble, and ancient pottery has also been
found in these newly-uncovered ruins. These have
been dispatched to the Hermitage at St. Petersburg.
M. Formakovski, however, is carefully examining
every antique unearthed, to establish its genuine char-
acter, as it was on this site that the spurious tiara of
Saitapharnes, now in the Louvre, was alleged to have
been discovered.
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THE RAPID TRANSIT SUBWAY TUNNEL UNDER THE
HARLEM RIVER.

In our issue of October 31, 1903, we described the
novel method of construction used in building the
‘Rapid Transit Subway tunnel under the Harlem River.
This tunnel construction, it will be recalled, was in-
vented by Mr. D. D. McBean, one of the contractors for
that section of the Subway, to meet the difficult re-
quirements of building the tunnel through the soft
mud just below 'the surface of the river bottom. In
order to prevent obstruction to the navigation of the
river, it was required that the tunnel be built in two
sections. Experience gained in the construction of
the first half of the tunnel led to the development of
important improvements which are now being success-
fully employed in the building of the second half. The
original plan was to dredge out a channel in the mud
along the line of the tunnel, drive two walls of sheet
piling along this line and across the ends of the tunnel
section and then to sink and bolt onto the sheet piling
a heavy timber roof, thus forming a caisson within
which, under a suitable pneumatic pressure, the work-
men could construct the tunnel proper. In the im-
proved method the same process is followed, except
that the sheet piling is cut off on the spring line of
the tunnel and the upper half of the tunnel, which is
assembled in a pontoon at the surface of the river, is
lowered and permanently secured to this sheet piling
in place of the timber roof. Fully one-half of the
work is thus done above water, and the remainder of
the work, namely, that of forming the lower half of
the tunnel, is done under a comparatively low pneu-
matic pressure. Considerable saving is effected in the
amount of timber used, since the sheet piling is cut
off twelve feet lower down than in the first half of
the tunnel, and the timber roof is entirely dispensed
with.

The improved method of construction may be de-
scribed in detail as follows: As just stated, a channel
was first dredged along the line of the tunnel, to a
depth of about 12 feet below the top of the finished tun-
nel. Piling was then driven along each side of the chan-
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nel to support two working platforms. In the channel,
rows of foundation piles were driven at intervals of 8
feet. These were cut off about 20 inches below the
spring line of the tunnel by a sawing machine travel-
ing on the working platforms. The sheet piling was
then driven in place to form the sides of the tunnel
caisson. This sheet piling was made up of compound
piles consisting each
of three 12 x 12-inch
yellow pine timbers,
carefully planed to
size and bolted to-
gether. A tongue was
formed at one edge of
the pile, and a groove
at the opposite edge
by fastening wooden il
strips  thereon, as _{i %ﬁ«
shown in one of our
detail views. The
tongue strip was made
to extend somewhat
below the rest of the

XL

pile, and the latter
was tapered at its
lower end in such

manner that when it : 3 =
was driven it would 2
be crowded against
the pile previously
driven, producing a
tight joint therewith.
In order to insure
perfect alinement of
the sheet piles, a guide frame was sunk to position on
the foundation piles and brought to accurate lateral
adjustment thereon, by means of wedge blocks. This
frame was built with a pair of guide rails at each side,
each pair being spaced apart the exact width of the
sheet piles by blocks located at intervals of 8 feet.
Between these rails the sheet piles were driven and
were further guided by rails on the working platform.

SHEET PILING USED FOR
THE HARLEM RIVER
TUNNEL.

JuLy 2, 1904.

A diver was stationed below to insure proper setting
of the pile. Whenever a spacing block was reached
he removed it, drilled a hole through the pile sheeting,
and bolted the rails together against this sheeting.
The diver also saw to it that a perfect joint was main-
tained during the driving of a pile. If any deflection
occurred, it indicated the presence of a bowlder, or
other obstruction. The pile was then withdrawn and
three or four steel pilot piles were driven in its place.
These either cleared the way for the wooden pile, or
by the relative depth to which they would penetrate,
indicated the form of the obstruction encountered, and
the latter was then drilled into and dynamited. These
pilot piles were but little used in the second half of
the tunnel, as few obstructions were met with; but in
building the first half of the tunnel they were con-
stantly brought into use to locate the many bowlders
encountered. In this manner the sheet piling was
very closely fitted—so closely, in fact, that in the sec-
ond half of the tunnel, for a length of 264 feet, the
actual length of the sheet piling exceeded its theoreti-
cal length by a small fraction of an inch. After the
two walls of sheet piling had been driven, they were
cut off on the spring line by the sawing machine on
the working platforms. The tracks on which this
machine traveled were given the exact pitch or grade
of the tunnel, and then by preserving the same reach
of the saw shaft, the circular saw was made to cut
the piling exactly on the spring line of the tunnel.
This done, the work of assembling the upper half of
the tunnel was begun. It was decided to build the
tunnel roof in three sections of about 90 feet each,
because, owing to requirements of grade, the entire
length would make an awkward piece to handle. A
pontoon was constructed between the working plat-
forms, and in this the cast-iron sections of the tunnel
shell were set up and bolted together. The ends of
the half-tunnel were closed by vertical diaphragm
plates, and the bottom was closed by a heavy wooden
flooring. After the metal shell had been covered with
concrete, which was molded to the form shown in our
(Continued on page 8.)

Bolting Together the Cast Iron Rings of the Tunnel Shell.
THE RAPID TRANSIT SUBWAY TUNNEL UNDER THE HARLEM RIVER.

Cross-section Showing the Upper Half of the Tunnel in Position

on the Sheet Piling,

Sinking the Pontoon,

Molding the Concrete Over the Tunnel Shell,
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THE FIFTH INTERNATIONAL AUTOMOBILE CUP RACE.
The fifth time that the trophy presented by Mr.
James Gordon Bennett has been raced for, was on June
17 last, when a 34114-mile race over an 85.38-mile
course was run off in Germany. As a result of this
year’s contest, France once more holds the cup, for
the race was won this year by the Richard-Brazier
machine, which obtained first place on the French
team in the eliminating trials. Driven in both events
by M. Théry, this car has
obtained a reputation for
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proximately) and 1 meter 25 millimeters (3 feet 4
inches) respectively. The front wheels are 810 milli-
meters (32 inches) in diameter and the rear ones are
820 millimeters (3214 inches). The car weighs com-
plete 972 kilogrammes (2,142.87 pounds).

TEST OF FIREPROOF STAGE PROPERTIES IN
LONDON.
Ever since the terrible disaster which took place re-
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and costumes of his theatre—the Alhambra. Records
of loss of life and property due to fires in places of
amusement, show that in the majority of cases the
trouble has started among some of the highly in-
flammable material that has been employed on the
stage, the recent appalling disaster at Chicago being
a case in point. Any measure, therefore, which will
tend to guard against the possibility of a repetition
of the Chicago disaster, and which removes the danger

from an outbreak of fire

in the most susceptible

steady running that can
hardly be surpassed. It is
of only 84 horse-power,
while that of most of the
other racers was in the
vicinity of 100; yet by its
steadiness of running and
freedom from breakdowns,
it won the race, traveling
at an average speed of
58.2 miles an hour. In the
French eliminating trials
it made an average speed
of 611, mues an hour.
The two German Mercedes
cars, driven by M. Jenatzy
and Baron de Caters re-
spectively, took second
and third place. After
the race these gentlemen
claimed that it was the
time taken in replenishing
with fuel that lost the race
for Germany, for the 90
horse-power Mercedes cars
ran as regularly as usual.

There were no serious
accidents during the race.
Jenatzy nearly ran into a locomotive, which at one
point stopped across the road, barring his passage;
but fortunately he was warned in time. Herr Opel,
on his Opel-Darracq (the third car on the German
team) broke his rear axle while going fast, but escaped
uninjured. Edge had a great deal of tire trouble
with his English Napier; and Jarrott, on an English
Wolseley car, had every conceivable kind of a break-
down. Besides England, France, and Germany, Austria,
Belgium, and Italy were represented by three cars
each. Various troubles put all of these cars behind
or out of the race.

‘This gzreatest of all automobiling events for 1904
was started in the presence of the German Emperor
at 7 A. M., and was completed in the afternoon, the
time of the winner being 5 hours, 50 minutes, 3 sec-
onds. Jenatzy, who won the cup
last year, was beaten by 11 minutes
and 18 seconds, while his compan-
ion, De Caters, was beaten by near-
ly an hour.

Following is a description of the
winning Richard-Brazier car: The
engine is a four-cylinder vertical
one placed, as usual, in front, and
covered with a square bonnet hav-
ing radiator and fan in front. No
water-circulating pump is used, the
circulation being kept up on the
thermo-siphon principle. The en-
gine is fitted with high-tension
ignition by magneto, and its inlet
valves are mechanically operated.
The car is fitted with a chain
drive to the rear wheels, and has a
three-speed transmission. Its wheel
base and track are 2 meters 60
millimeters (6 feet 9% inches ap-

THE RICHARD-BRAZIER CAR IN WHICH M. THERY WON THE INTERNATIONAL CUP.

cently at the Iroquois Theatre in Chicago, when hun-
dreds of lives were lost as a result of the fire which
originated on the stage of the theatre, experiments
have been made in almost every city of the United
States, and even in Europe, with a view to rendering
theatrical fabrics and scenery absolutely non-inflam-
mable.

The subject has claimed the attention of managers
everywhere, striving to secure some process that would
render perfectly non-inflammable all the properties
pertaining to the stage, rendering impossible a repeti-
tion of the Chicago disaster, or that there should be
any fear in the minds of theatre-goers that so awful a
catastrophe could happen again.

A London manager seems to have attained a fair
measure of success in fireproofing the stage properties

portion of a theatre or
other place of amusement,
is one which strongly com-
mends itself to the atten-
tion of the public authori-
ties, who are just now
diligently seeking to dis-
cover some way Or means
of preventing fires in such
places.

Several months ago a
private exhibition of the
fire-resisting qualities of
the material used in the
scenery and production of
a popular baliet was given
in the Alhambra Theatre,
the experiments demon-
strating the possibility of
rendering the stage and its
accessories absolutely
proof against fire, even in
the case of the flimsiest
gauzes and the most deli-
cate silks. Some of the
costumes had been treated
before being made up, and
proved non-inflammable
even when tested by the intense heat of a flaring gas
burner and an electric arc.

The curtain, when drawn up before a large gather-
ing who had been invited to witness the test, showed
the stage area littered with ‘‘properties,” from ordi-
nary table and chairs to plants, pedestals, fragments
of a sylvan wing, and a portion of a vine-clad veranda.
Near the footlights, and parallel with them, a gas-
pipe, with a dozen flaring jets, lay supported by a pair
of trestles. A number of men occupied the stage,
among whom were firemen, standing close to buckets
of water.

The process of imparting the quality of non-inflam-
mability took place with the raw material, so that
the details in a stage bouquet had been treated before
being made up into the finished article.

A merely superficial application
of fire-resisting solution was dem-
onstrated to be little better than
useless. The solution must be
forced into every pore and fiber.
Ordinary canvas applied to one of
the gas jets speedily flamed, but
similar canvas which had been
treated with the solution employed,
was held in the flames of four cor
five burners without more than
carbonizing. The same result was
obtained with linen, with argen-
tine, with light gauzes. In the
case of a sable-hued gossamer
gauze, the flaming was so swift
with the untreated articles, that
the attendant fireman had barely
time to plunge it into his bucket
of water. With the corresponding

article treated, a red-edged smold-
ering could be seen, but no flame.

TR
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Drop Scenery After a Test, Showing Purely Local Effect of the Flame,

TEST OF FIREPROOF STAGE PROPERTIES IN LONDON.

After an Howr’s Contact with the Flames,
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Cotton wool, used on the stage for fruit, snow effects,
etc., as well as all the varieties of paper employed,
were successfully subjected to the same tests. Dress
fabrics, plushes, draperies, and baize, all alike refused
to break into flame, though held in the flaring gas jets
long enough to be consumed by dozens of yards, if
untreated.

What is technically known as a “profile,” or tree
form wing, was propped against the row of gas jets
and left there for twenty minutes, with no other con-
sequence than that the wood had been charred through,
and broke on being handled; artificial flowers in gar-
lands resisted ignition in varying degrees, the dyes
used for pink, and perhaps one other color, having
presented an admitted obstacle.

During the progress of the interesting experiments,
a director of the theatre wrapped himself in a white
sheet and passed himself along the row of jets, to be
burnt. They would not, however, burn him, although
in the case of the scenery ‘“cloth” lowered down upon
the men on the stage, they left blank patches and
holes. The flimsiest kinds of clothing were lowered
from the “flies” until they reached the flaming jets,
but they were merely discolored.

The greatest interest was taken in the experiments
with wood. The solution to fight fire is not merely
applied to the surface, but is forced into every pore
and fiber of the wood, and does not interfere with
the polishing, where polishing is required. When this
has been done, it is possible successfully to apply the
test of abnormal heat to a splinter taken from the
center of a block of wood.

A severe test was made during the experiments at
the theatre, showing thoroughly the effect of the fire-
resisting solution on the impregnated timber and the
various species of material used in stage production.

Not satisfied with holding fabrics and scenery in
the flames, or having great sheets of them lowered
into the gas jets from the roof of the theatre, one of
the directors had two powerful electric arcs lighted,
and ordered successively timber, drapery, and other
materials - to be placed in the glowing arc. The
pieces flamed as before, but certain pieces of every
material that he tried to ignite, even including the
cotton wool and paper, would do nothing but consume
away in smoke.

Articles subjected to the fire-resisting treatment
emit a smoke, but this is considered far less suffocat-
ing than the fumes tfrom material which is not so
treated.

The secret revealing the ingredients of the fire-
proofing solution so successfully employed by the man-
ager of the Alhambra has not yet been divulged, but
it is promised ere long that the theatrical world at
large will be made fully acquainted with this prepara-
tion.

O
-

Beet Sugar

Progress of the Industry, 1903.

A report on the Progress of the Beet-Sugar Industry
in 1903, prepared by Charles i". Saylor, special agent
of the United States Department of Agriculture, and
printed by authority of Congress, is about to be issued.
It shows that there has been an increase in the num-
Ler of beet-sugar factories in the United States from
43 at the close of 1902 to 56 at the beginning of 1904.
Fifty of these were in operation during the “campaign”
of 1903.

According to the report the sugar-beet crop of 1903
amounted to a little more than 2,000,000 tons har-
vested from 242,576 acres, the average yield being
about 8% tons to the acre. The prices which the farm-
ers received for beets from the different factory com-
panies ranged from $4.50 to $5.60 per ton, the average
being nearly $5. The average gross returns to the
farmers were, therefore, $42.50 per acre. The esti-
mated cost of growing beets by irrigation is $40 per
acre, and in sections where irrigation is not necessary,
$30. If $35 be taken as the average for the whole crop
cf 1903, the average net profit to the farmers was
$7.50 per acre. In some of the sugar-beet areas, the
returns were very much higher than this general aver-
age. As in the production of other crops, much de-
pends on the season, the character of the land, and the
kind of farmer who grows the beets. Many farmers
have cleared from $25 to $50 per acre. The best result
on record for 1903 was secured by a farmer of Otero
County, Colorado. He grew one acre of sugar beets
at a cost of about $37.50; the yield of beets was 33 tons,
for which he received $158, his net returns being
about $130.

The amount of sugar made from the beet crop of
1903 was 240,604 tons, as compared with 218,405 tons
from the crop of 1902, and 184,605 tons from that
of 1901.

Within the past few years there has been a remark-
able increase in the percentage of sugar in the beets.
A few years ago 12 per cent of sugar was the standard.
Tast year in many cases the entire crop sold to a fac-
tory averaged 15 to 18 per cent.

There ie a prospect that many new factories will bhe
built in the next year or two. Many improvements are
being made in methods and machinery used in the

growing and handling of beets.
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The beet pulp pro-
duced by the factories is used by the farmers as feed
for their stock more generally than heretofore.

The report will be for distribution by Senators,
Representatives, and Delegates in Congress, and by the
Department of Agriculture.
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Engineering Notes.

After prolonged delay the Italian government has at
last introduced the measure sanctioning construction
of the Apulian aqueduct. This project consists of an
irrigation system for the arid tableland of Apulia.
The aqueduct is to cross the Apennines by means of
a tunnel 7Y% miles long, and will have several subsid-
iary canals, so that twenty-one communes of the prov-
ince of Foggia, and all those of the provinces of Bari
and Leece, will receive an adequate supply of water.
These communes contain a population of nearly two
millions. It is estimated that the scheme will cost
$25,000,000, and will not be completed before the year
1920.

Owing to the complete success that has attended the
irrigation of the land by the erection of the barrage at
Assuan on the Nile, a scheme is being formulated for
increasing the height of the dam by 19 feet 6 inches.
The realization of such a project will enable the Irriga-
tion Department to retain behind the barrage an ad-
ditional thousand million cubic meters of water, which
will suffice for an increase to the perennially irrigated
area of half a million acres and add $75,000,000 to the
wealth of Egypt. According to the recently-published
report of the Assuan reservoir compiled by Sir William
Willcocks, late Director-General of Reservoirs, the
whole of the water kept back by the dam has been
devoted to special tracts, and the Egyptian government
cannot entertain ény applications for water. The cost
of raising the barrage will involve an expenditure ap-
proximating $2,500,000, which sum will be defrayed
out of the public debt surplus.

A more hygienic and expeditious system of empty-
ing cesspools is to be experimented with by the Rum-
ford Rural District Council in Essex (England). The
apparatus comprises a double-cylinder steam-propelled
metor carrying a large galvanized-steel tank with a
capacity for 700 gallons of sewage. The tank is filled
from the cesspool by suction, a steam air pump being
altached to create a vacuum for this purpose. The
foul sewer gas liberated by the disturbance of the
feecal matter is exhausted from the tank and passed
through the boiler furnace where it is consumed, so
that the whole work can be done without creating a
nuisance. The motor will travel at speeds varying
from six to eight miles per hour, will be fitted with re-
versing gear, and, in addition, a special device for rope
haulage, should the machine get on soft ground from
which it cannot propel itself.

It is a singular fact that the two great coal-bearing
formations of the United States, viz., Carboniferous
and Cretaceous, should be so widely separated. The
firgt is found east of the Missouri River with its great-
est development in the Appalachian region, and the
second west of the 105th meridian. Yet, it is ex-
tremely fortunate for the operator that this separation
exists since the great treeless plains intervene and
furnish a growing market for his product, particularly
for that of the mines situated on the eastern flanks of
the Rocky Mountains and facing the so-called arid
plains. Coking, gas, steam, and domestic coals occur
along these hills, in Colorado with some breaks, from
New Mexico to Wyoming. The arid plains are fast
heing dotted with towns containing manufacturing,
lighting and power plants, and the market constantly
grows, its eastern limit being practically the Missouri
River. The coking-coal deposits are the most valuable
and are situated largely in the southern part of the
Raton field in Southern Colorado and Northern New
Mexico.—Mines and Minerals.

An electric railroad is to be constructed up Mont
Blanc on plans prepared by M. Ballot. The cog-wheel
system as used on the Jungfrau road is to be adopted.
The railroad will start from the village of L.es Honches,
3,260 feet above sea level, and will climb 11,710 feet to

the upper terminus, at a point near the Petits Rochers:

Rouges. The track will be nearly eleven miles in
length, of which more than sixty miles will be in
tunnels. The first station will be at the top of the
Gros Bechand, 8,410 feet high, from which point of
vantage a splended view of the Chamonix Valley is
obtained. The second station will be just below the
summit of the famous Aiguille du Gouter, at an alti-
tude of 12,600 feet. Thence a hard snow path will lead
to the Grand Plateau. The third station will be lo-
cated in close proximity to the observatory and the
refuge hut, at an altitude of 14,300 feet. From here a
tunnel will be cut through the northern slope of Mont
Blane proper to the terminus, situated 14,970 feet
above the sea. The highest summit, 810 feet ahove
the terminus, will be reached from there on foot or by
sledge. The entire train journey will only take two
hours.
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THE RAPID TRANSIT SUBWAY TUNNEL UNDER THE

HARLEM RIVER.
(Continued from page 6.)
cross section of the tunnel, the pontoon was sunk, low-
ering the tunnel section into the water until it floated.
One end of the pontoon was now removed, permitting
the pontoon to be drawn out from under the tunnel
section. Loose stone was loaded onto the tunnel
structure, until its buoyancy was overcome, when it
was lowered to position on the sheet piling by slacking
off on the sixteen supporting tackles. Careful meas-
urements were taken to bring the section to perfect
alinement before it was lowered. A diver now remov-
ed a plate of the tunnel shell, entered therein, and
bolted the end- flanges of the tunnel to the flanges
of the shore section. After the plate had been again
bolted in place, the water was pumped out of the
tunnel and air pumped in. It will be observed from
our section view, that along the horizontal flanges of
the tunnel, angle iron strips are secured, just outside
the line of sheet piling. Between these strips and the
piling, wooden blocks were driven to wedge the tunnel
shell in place. So accurate was the alinement of the
piling that the greatest variation discovered between
the piling and the angle strips was less than half an
inch. While the upper half of the tunnel was being
constructed, metal tubes were set in the concrete, and
by means of long rods passed through these tubes,
drift bolts were now driven into the upper ends of
the sheet piles, securing the horizontal flanges of the
tunnel to them.

The same process was followed in sinking the other
two tunnel sections, the last section having been suc-
cessfully lowered in place two weeks ago. Mud is now
being dumped on the tunnel to completely bury it, and
to entirely overcome its buoyancy. The diaphragms
which separate one section from the other are cut
through, and the process of excavating the bottom of the
tunnel to the required grade is under way. As soon
as this is done the lower half of the tunnel shell will
be assembled, and the concrete backing filled in.

It will be observed that this method of tunneling is
much simpler and less dangerous than the shield
method now commonly in use. In fact, the shield
method could not have been used in constructing the
Harlem River tunnel on the grade required, because
the mud which forms the bottom of the river is too
thin to support the necessary air pressure, and even
if the shield were driven through at a much greater
depth than that of the present tunnel, blowouts would
be sure to occur. In the shield system of tunneling,
a great deal of trouble arises from the fact that the
air pressure at the top of the shield is just as great as
that at the bottom, whereas a greater pressure is re-
quired at the bottom than at the top; and it is due to
the impossibility of regulating this pressure as re-
quired for different parts, that blowouts occur. In the
new system conditions are entirely changed and these
difficulties are avoided.

The feasibility of building a tunnel under the Hud-
son or East River by this system has not yet been put
to a practical test; but we see no reason why it could
r.ot be successtully done, and much more quickly and
economically than with a shield. The work could be
done in short sections, and could be attacked from a
number of different points at once. While the dredg-
ing is being done in one section, the piling could be
driven in another; at the same time workmen could be
assembling the tunnel roof, while in a third section
the lower half of the tunnel would be under construc-
tion within the tunnel caisson. Speaking of the appli-
cation of this system to the Hudson and East River
tunnels, Mr. William H. Burr, of Columbia University,
who was recently appointed a member of the Panama
Canal Commission, says: ‘“No methods or procedures
other than those employed in the Harlem River work
would be needed in the construction of these tunnels,
nor would the adaptation of these methods to the
greater depth of work in the North and East Rivers
involve any special difficulty. The requisite dredging
would be carried on at no greater depths than those
already reached in successfully conducted dredging
work already completed at a number of points. In
this system of tunnel construction, any shape desired
may be given to the cross section, also any combina-
tion of metal tubes and concrete, either plain or armor-
ed, may be employed, or again a structure of all con-
crete steel may readily be built. Furthermore, a twin
double-track tunnel may be as readily built as a
single tube. Such a double-track tunnel with its great
mass would possess materially increased rigidity and
resistance to vibration under passing trains over two
single-track tubes. This system of tunneling permits
a much more rapil rate of working than other methods
with which T am acquainted. It is reasonable to esti-
mate that a double-track tunnel under the North River
could be completed within two years from the time of
beginning the work.”
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John (. Meiggs recently died in T.ondon. He was
best known to engineers for having built the famous
Oroyo Railroad.
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A Simple Home-made Condenser,
To the Editor of the SCIENTIFIC AMERICAN:

A method I use for coating the inside of Leyden
jar condensers may be of interest to some of your
readers. After getting the bottle chemically clean,
I siphon into it, carefully and to the proper height,
one of the usual silvering mixtures, leaving the siphon
in place until the exhausted liquid is to be drawn off
and avoiding any effect upon portions of the glass not
meant to be silvered. After drying and before seal-
ing up, I run in some shellac varnish, flowing it about
the upper parts of the flask, and then heat to drive
out all moisture. Besides its other advantages, this
method does not restrict one to the choice of wide-
mouthed flasks, and so makes it easier to secure glass
of the proper thinness, resistance, and specific induc-
tive capacity.

(Rev.) I. J. Kavanacl, S. J.

Loyola College, Montreal, June 16, 1904.

The Shrinkage of Great Salt Lake.
BY CHARLES ALMA BYERS.

Statistics indicate that Great Salt Lake, the Dead
Sea of America, is doomed—that it is gradually drying
up. The opinion now almost universally prevails
among scientists that this mysterious body of water,
located at an altitude of 4,210 feet above sea level and
1,000 miles inland, and which has but a single rival,
ihe Dead Sea of Palestine, is certain within the course
ot a half century to &isappear from the map. Some
scientists, who have made a careful study of the fluctu-
ations of the lake for the past several years, even de-
clare that it will be dried up within a quarter of a
century.

Various statistics of climatic conditions, including
precipitation records, are complete for Utah back to
1863, with scattering accounts for many preceding
years, and it has been possible from these data, al-
though the problem is far from being a simple one, to
arrive at these and other conclusions-—conclusions so
well founded, as shall herein be shown, that the pre-
dicted destiny of the lake can not well be disputed.

The lake is subject to annual fluctuations, which,
up to the first of July of each year, give a rise of water
level usually amounting to about twelve inches; after
July first it begins to fall, and the fall is invariably
creater than the preceding rise. We have statistical
proof that this has been going on for 35 years. In the
meantime, however, in addition to the lake's annual
fluctuations, there have been wet and dry cycles which
temporarily affect the lake’s level to a very great ex-
tent. During one of these wet cycles the level may
rise several feet, but, like the annual rises, it always
fails to reach the mark set by the preceding one. In
drawing conclusions these facts must necessarily be
taken into consideration.

From the close of the year 1886 to the close of 1902,
sixteen years, there has been a total fall of 111 feet.
‘While this is conzidered alarming, measurements show
that the shrinkage has been even more rapid during
the past three years than for any other like period in
the sixteen, the average fall being 1 foot per year—
that is, 1 foot after deducting the preceding annual
rise. At this ratio, in forty years the level will be a
corresponding number of feet below its present stand-
ard, which means that the lake bottom will practically
be a dry, salt desert. The water in what is known
as the north arm is now a little less than 40 feet deep,
and this is considered the deepest portion of the lake.

This is one way of reckoning the time until the
Great Salt L.ake will cease to be. Here is another:

Sixteen years ago, in 1886, the area of the lake’s sur-
face was estimated at about 2,700 square miles. Tak-
ing 20 feet as the average depth at that time, we have
1,505,433,600,000 cubic feet as the contents of the lake.
To-day, according to recent surveys, the lake has an
area of about 2,125 square miles. Multiplying this
number by 11!4, the number of feet in depth of the
water that has disappeared and not been replaced,
gives 669,778,400,000 cubic feet as the quantity of water
less than what it had sixteen years ago; or, leaving
835,655,200,000 cubic feet as the lake’s present contents.
At this ratio of decrease in quantity in less than twen-
ty-five years the lake will be waterless.

This latter reckoning, however, is valueless unless
it be proved that the water disappears entirely by
other means than evaporation, for the quantity con-
sumed in this way will depend largely upon the area
‘cver which it is spread. It is also made less reliable
on account of it being impossible, owing to the fluctua-
tion in the volume of water incident to climatic varia-
tions and conditions, to get at the real dimensions of
the lake. And again, much more than 669,778,400,000
cubic feet of water has disappeared in the last sixteen
years, for the reason that the lalke has been gradually
growing smaller in area and that no estimate was
ineluded of the water that covered the area now com-
pletely dry. As to evaporation being a cause for the
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drying up of the lake, that theory, with others, will be
considered later.

To show the effect of cycle fluctuations and how the
lake is steadily shrinking despite temporary rises, a
chart has been prepared indicating the action of the
level for the past forty years, commencing with 1863.
The level then stood at two feet above the zero point.
For the four years following the precipitation was
very great. In consequence of this the level went up
at almost the rate of two feet a year until 1868, when
it stood at 131 feet above zero—the highest level on
record. Then there was a turning point, and in the
next five years there was a drop of 7% feet. Again
there was an increase in the precipitation and the
lake’s level rose until in 1875 it reached 12! feet
above zero.

1t is from this year forward that the real shrinkage
of the lake becomes evident. A steady decline has
been in progress since then, and only once has there
been a rise of any counsequence. It began in 1883
and continued until 1886, when the level registered
at 9 feet above zero. Now the precipitation preceding
this rise was only 1 inch less than that which preceded
the rise of 1875, yet there was a difference of 314 feet
in the two water levels.

In 1900 the greatest fall on record was registered,
and during the year the level went down nearly 4
feet. This occurred despite the fact that the rain
chart shows that the precipitation for five years pre-
ceding this time was above the normal. The lake
now stood at 1 foot below zero. During 1901 it fell
only 2 inches, but again in 1902 it took another down-
ward leap, reaching 3% feet below zero. In June of
the past year, 1903, the season at which, according
to previous records, the level usually stands at the
highest point, it was 3 feet 9 inches below zero, and
still falling. The annual rise this year amounted to
about 1 foot as usual, and yet it is more than 2 feet
lower than it was this time last year. The precipita-
tion this year, too, has been much greater than it was
last. It is therefore seen that the total fall from
1886 to June of the present year amounts to 11 feet 9
inches—a fall that has occurred despite normal pre-
cipitation.

Such has been the history of the rising and falling
of Great Salt Lake since the white man has become its
observer. Its actions before that time can only be
summarily told by the lake’s surroundings; and a geo-
logical investigation of the nine mountainous islands
within the lake and of the higher elevations inclosing
it, discloses evidence that once the level approxi-
mated about 600 feet above the present surface. This
evidence is in the nature of ancient water marks on
the sides of the elevations.

Observers of the lake have assigned three causes
for the shrinkage of its water. They are evaporation,
irrigation, and that there is a subterranean outlet.
There are ardent advocates of each of these theories.

As to there being a subterranean outlet to the lake,
evidence in support of the theory is not very plentiful,
yet many think it probable because there are other
lakes not far distant which have underground outlets;
also because of there being mysterious “sinks” for
some of the rivers across the line in Nevada. Because
the water mysteriously disappears they think this is a
likely reason. Then, too, a few years ago the owner
of Antelope Island had a sailing vessel go down in
the lake with two hundred sheep on board as though it
sank in a maelstrom. None of the sheep ever appear-
ed on the surface.

The evaporation theory is somewhat in contradic-
tion of the subterranean outlet theory. It is thought
that if the lake had an outlet of any kind the water
would not contain as much salt as it does, whereas if
the water disappeared by evaporation all solids which

found their way into the lake would naturally remain. .

Of course it is but natural for a great deal of water
in any lake to disappear by evaporation, and as thls
body of water is situated where the atmosphere is
very dry, a much larger quantity is certain to evaporate
than would elsewhere.

The supporters of the irrigation theory have more
evidence to produce. When Brigham Young and his
followers invaded Utah in 1847, they found the soil
to be suitable for farming in every way except that
it lacked water. They, being largely of the farming
class and in a new country, had to till the land, and to
do so, in the following year, 1848, they began to irri-
gate their new farms. This system grew only very
gradually and slowly for several years—in fact, until
about 1880, or a little later. In the meantime the lake
was seemingly not affected, for it went up and down
according to wet and dry cycles. About this time,
however, irrigation was begun in the State on a very
extensive scale. The effect is seemingiy shown in the
wet cyele of 1886, when the lake failed to rise in pro-
portion, as determined by preceding wet cycles, to the
precipitation. Tt lacked 31, feet. The steady growth
of irrigation continued, and in 1839 there was irrigated
land amounting to 609 square miles, which was double
the amount under irrigation ten years previous. Mean-
time the level of the lake went down; and as much
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greater irrigation facilities are now being planned, the
decline of the lake is expected to be proportionately
greater. Therefore it seems that the lake’s shrinkage
will soon be averaging even more than a foot a year.

All the water that is used for irrigating purposes in
Utah Valley comes from the streams that empty into
Great Salt Lake. The principal ones are the Jordan,
the Weber, and the Bear rivers, the first named being
the outlet of Utah Lake. There are several smaller
streams, or creeks, and the water of some of them is
completely sidetracked for irrigation before it gets out
of the mountains, leaving the lower portions of the
creek beds entirely dry. It is in this way that the
feed streams have been tapped, which naturally caused
the flow into the lake to be greatly reduced—so much,
in fact, that the precipitation has very little effect ap-
parently on the lake’s level.

This theory seems the most probable, and especially
so since the water of the lake should not disappear
more rapidly either by an underground outlet or by
evaporation now than it did years ago; which it is
evidently doing. In summary, it seems that, owing to
the decrease in the water that reaches the lake caused
by extensive irrigation, the atmosphere absorbs more
water than the lake receives from its feed streams.
Thus have scientists evidence to support their declara-
tions that the lake will gradualiy dry up.

Electrical Notes.,

A series of wireless telegraph receiving stations is
about to be organized round the French coast by the
French Minister for Posts and Telegraphs, to be used
by private as well as government vessels.

The electric traction experiments on normal-gage
railways, made since August 15 of last year by the
Union Elektrizitits Gesellschaft, Berlin, with their
high-tension single-phase alternate-current system on
the Niederschiinweide-Spindlersfeld line, have result-
ed in the electrification of this line. Trains com-
prising two motor cars and three trailers have been
run since June 1. The motor cars are placed at the
ends of the trains. No increase of the speed is con-
templated for the present moment, the intention of the
railway department being to obtain trustworthy data
as to the working cost of the new system.

At the meeting of March 22 of the Elektrotechnischer
Verein, Berlin, Mr. E. Ruhmer delivered an address
on the importance of selenium for the electrical
industry. After giving an historical sketch of
the discovery of selenium by the Swedish scientist,
Prof. Berzelius, Mr. Ruhmer briefly explained the
properties of the various modifications of this body.
The sensitiveness to light characteristic of the crystal-
line modification has been utilized in connection with
the design of the so-called selenium cells, consisting
mainly of a selenium resistance prepared after a
special process, so as to afford the highest sensitiveness
to light. As by the increase in the conductivity of
selenium, due to illumination, the eurrent intensity in
a circuit is altered, these devices will act in a way
quite similar to an electric cell proper. Mr. Ruhmer
showed by some interesting experiments the fluctua-
tions in the intensity of a current traversing the
selenium cell, as produced by variations in the lumin-
ous intensity. A glow lamp connected in series with a
selenium cell was, for instance, shown to give a dark-
red light while the selenium cell was in the dark, while
an intensely white glow was noted as soon as the cell
was exposed to the action of light. The action of ex-
tremely rapid fluctuations in the luminous intensity
was illustrated with the aid of a rotating disk, having
circular rows of holes, through which a selenium cell
was illuminated. The cell was connected to a battery
and a loud-speaking telephone, which, with the alter-
nating illumination and darkening of the cell, weuld
yield a loud sound, heard throughout the hall. As
regards the numerous practical applidations of
selenium, the selenium photometer, serving to measure
luminous intensities, and the electric telephotographic
apparatus designed by Prof. Korn for the transmission
of handwriting, pictures, and ~ _stographs, were dis-
cussed at some length. Selenium ignition devices,
lighting automatically gas or electric lamps at the fall
of night and extinguishing them at daybreak, were
shown, and the application of selenium cells to wire-
less (optical) telephony was finally described in de-
tail. In connection with the latest experiments made
by the author between Berlin and Griinau, a transmis-
sion of langunage, by means of rays given off from a
projector, was secured over a distance as high as 15
kilometers (9.31 miles). The first experimenis made
i1: this direction outside of a laboratory were Herr:
Ruhmer’s well-known Wannsee experiments.

Prize in Chemistry.,

A prize of 1,200 marks ($285.60) is offered by Prof.
Van t° Hoff, of Berlin, for a collection and systematic
arrangement of the entire literature with reference
to catalytic phases. Competitors are requested to for-
ward their work up to June 30, 1905, to the Zeitschrift

fiir Physikalische Chemie, of Leipzig.
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SOME UNUSUAL USES FOR FIRE-ENGINES.,
BY W. G. FITZGERALD,

The builders and designers of fire-engines in Great
Britain are frequently called upon to design steamers
of special pattern and design for rather remarkable
work, other than fire extinguishing.
For example, quite a number of handy
fire-engines «capable of throwing two
hundred gallons a minute were used
with conspicuous success throughout
the South African war, for supplying
large bodies of impatient and thirsty
troops with water.

This little steamer, which can be
readily lifted off its wheels and carried
on poles by six or eight men, is fre-
quently carried into the wildest and
most rugged country, where roads and
rails are alike unknown. It is often
used in collieries, for pumping out water
in the case of a shaft being flooded. The
Natal Government Railways have also
adopted this little steam fire-engine for
supplying water at their stations to lo-
comotive boilers and tanks; and it has
been arranged to burn wood in regions
where coal is not available.

Another small steamer of like pattern
is used in the country districts of Eng-
land, not only for putting out fires and
supplying water, but also as a motor for driving farm,
stable, workshop, laundry, and other machinery. All
that is necessary is to put a. belt on the flywheel, and
the little fire-engine will promptly light the house with
electricity, cut timber, make butter, and drain the
fields. This little engine weighs about seven hundred-
weight, yet will throw a hundred-foot or ninety-foot
jet with great force, and, moreover, will
raise steam from cold water in ten
minutes.

There is an even smaller pattern of
this steamer made, which will throw
eighteen hundred gallons an hour onta
lawns and tennis grounds; and several
of these engines are used to water im-
portant cricket grounds, like the fam-
ous Lord’s, and race courses like Ascot
and Epsom.

Not the least remarkable of the duties
which steam fire-engines are called upon
to perform in Great Britain is the dig-
ging of holes, driving piles, and root-
ing up tree-stumps by the direction of
a powerful jet at the roots.

A very interesting instance of pile-
driving in the sand by means of a fire-
engine was shown recently in Black-
pool, the popular Lancashire watering
place. The work was done in connec-
tion with the new pier works, and the
contractor, Mr. Robert Finnegan, de-
cided to adopt the water-jet system, in
which a powerful flow of water is main-
tained at the front of the pile, so loos-
ening the sand that the pile will often
sink by its own weight. In the present instance ten
piles, each fifteen feet long, were sunk in the course
of a tide, say four or five hours; whereas driving them
in the usual way, no more than two or three could
have been driven in this time. A bed of gravel was
encountered by the jet four feet below the beach level,
but the irresistible rush of water passed through
this without difficulty. Even large bowlders were
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shifted to one side by the rush of high water pressure.

From this it is a natural transition to consider fire-
engines that may be said to dig for gold—‘“hydraulick-
ing,” as it is commonly called. This is perhaps the

cheapest of all methods of gold mining, for if it be

FIRE-ENGINE INTENDED FOBR HYDRAULIC MINING OF PRECIOUS STONES.,

adopted, gravel containing no more than six or eight
cents per ton of gold will pay respectable profits.

Let us consider the case of the Jirnkee Hydraulic
and Sluicing Gold Company, whose property is situ-
ated at Cassilis in the Australian colony of Victoria.
The company estimates that with one jet there are
thirty years of profitable work before them. The whole
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will be treated in a year, yielding a net profit of
$697,200.

There is a tragedy connected with this very jet of
water. One day, not very long ago, the manager of the
company was explaining the action of the tre-
mendously powerful jet to some friends
on the company’s property, when by
some accident the nozzle was directed
against himself, and he received the full
impact of the water. The unfortunate
man was not only killed outright by the
terrific blow so received, but his body
was hurled forty or fifty feet away onto
some stones.

Some fire-engines of this kind are in
use in the famous ruby mines in
Burma, being carried thither on ele-
phants.

One has next to consider the fire-en-
gine as an agricultural implement in
Great Britain, where it has largely su-
persedéd the old tedious hand-work for
spraying insecticides on crops of all
kinds. Take, for, example, the hop
crops of Kent, which must be kept
scrupulously clean, in order to elimin-
ate insect pests.

The Kentish farmers have found
there is nothing like a powerful fire-
engine for spraying hop vines. Seme
of the farmers tried hand pumps in portable cisterns,
which contained a mixture of water and chemicals;
and even horse power was tried for throwing the in-
secticide; but it was found, however, that the cleans-
ing liquid so thrown did not reach the underside of the
leaves and flowers.

With a fire-engine twelve jets can be worked sim-
ultaneously, and with great power. The
steam pump is mounted upon a small

THE FIRE-ENGINE USED AS A MEANS FOR SPRAYING HOP VINES.

of the alluvial wash-dirt is sluiced, and the gold ex-
tracted. The tremendous pressure of water of 271
pounds to the square inch is obtained; and there is
a giant nozzle, or hydrant, directed against the face of
the wash dirt, from which the gold is afterward col-
lected by means of quicksilver. The Vvalue of gold ob-
tained beyond a cost of six cents for each cubic yard is
all profit; and it is estimated that 672,000 cubic yards

quick-steaming boiler, the whole ap-
paratus weighing only about five hun-
dredweight, and being capable of trans-
portation from one plantation to an-
other by means of a horse or bullock.
Besides throwing insect and fungus
killers, the steamer can also be used to
irrigate the plantation in dry weather.

An acre and a half of hop plants can
be thoroughly sprayed by one man in
a day at an all-round cost of $1.88 per
acre, including fuel for the engine.
When one considers that the average
yield per acre of hops is supposed to be
$170, and that this is often reduced sixty
per cent through a bad blight, it is easy
to see that in a hop garden of several
hundred acres, a great saving may re-
sult from the use of the fire-engine.

These little steamers are also used
in the Kentish fruit orchards. Mr.
Isaac Reeder, of Paddock Wood, in
Kent, has sprayed in this way twelve
acres of apple trees in one day.

Similarly, the managers of tea plan-
tations in India and Ceylon now use
fire-engines in increasing numbers for spraying  the
tea plants with insecticides; and the whole of the ap-
paratus can be transported from one plantation to
another by a light four-wheeled carriage, with reels
for hose, racks for piping, tanks for the chemicals,
and an attachment for towing the fire-engine behind.
The plants, when without their leaves, can be sprayed
(Continued on page 12.)

A FIRE-ENGINE USED IN PILE DRIVING.
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THE FIRE-ENGINE USED FOR FLUSHING SEWERS,
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JAPANESE NAVAL GUNS.

Japanese guns, at least nearly all those of modern
pattern, are British in design. Till lately they were
imported, but pieces up to 8-inch are now made in
Japan, on British models.

The standard battleship gun is the 12-inch Elswick
of 40 calibers. It has an initial velocity of 2,423 foot-
seconds, an energy of 34,600 foot-tons at the muzzle,
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and “Kasuga.” It is also on three of the “Takasago”
class.

The standard 6-inch is the 40-caliber Elswick with
2,500 foot-seconds velocity, weighing 614 tons; though
some of the older ships have a 6-ton gun of 2,250 foot-
seconds only.

Protected cruisqrs carry an Elswick 4.7 of 40 calibers

and 2,150 foot-seconds. Old cruisers like the “Mat-
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Capped. Uncapped.
12-inch ...ovvvieninnennn.. 15 121,
8inch .......ccceeeeninn.. TV 6
6-inch 50 cal. .............. 614 5
6-inch 40 cal. .............. 41/ 4

There are also in the Japanese service an old but
very powerful 12.6 Cervet gun, equal to 16 inches
K. C. at 3,000 yards. This is carried by the

Length, 40 calibers. Caliber, 12inches. wWeight of shell, 850 pounds. Weight of gun, 49tons. Muzzle velocity, 2,423 foot-seconds. Muzzle energy, 34,600 foot-tons,

The Standard Battleship 12-Inch Wire-Wound Gun.

Caliber, 8 inches. Length, 40 calibers.

Weight of shell, 250 pounds.

Weight of gun, 15} tons.

Muzzle veloeity, 2,068 foot-seconds.

Muzzle energy, 7,413 fost-tons.

The Standard 8-Inch Cruiser Wire-Wound Gun at Present Mounted on Japanese Cruisers.

and fires an 850-pound shot. Weight, 49 tons. All the
first and second class battleships have this gun.
The 8-inch is a rapid-firer, Elswick pattern, 40
calibers long, maximum velocity 2,242 foot-seconds
with a 210-pound projectile, and 2,068 foot-seconds
with a 250-pound one. Energies, 7,219 and 7,413 foot-
tons respectively. The gun weighs 1514 tons, and is
mounted in all the armored cruisers—a similar piece,
Italian-built on Elswick lines, being on the *“Nisshin”

JAPANESE NAVAL GUNS.

sushima” have a 32-caliber 4.7 of 1,938 foot-seconds.
It weighs 1 2-3 tons, the later piece weighing 2 tons.
The 4.7 is now discarded for new ships.

The new cruisers “Niitaha” and “Tsushina” carry a
Vickers model 6-inch of 50 calibers. Its velocity with
nitro-cellulose is 3,000, its energy 6,240, and it weighs
8 tons. The mnominal peénetrations of these pieces,
firing capped A. P. shot against K. C. armor at 3,000
yards, are:

“Matsushima” class. The only better gun in the U. S.
navy is the piece carried by the “Maine” class, but
the 13-inch of the ‘“Alabama’” is nearly equal to it.

The “Kasuga” carried a powerful 10-inch of 45
calibers, with a velocity of 2,710 foot-seconds and
25,000 foot-tons odd muzzle energy. It is equal to the
35-caliber 12-inch gun of the Russian battleships. It
is of Elswick pattern.

There are four old 12-inch Krupps in the “Chen
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Yuen,” but these are weak pieces, no better than the
8-inch in penetrative power. Some old Krupp 10-inch
also exist, but they cannot penetrate more than a
6-inch plate of modern make.

Japanese ships have electric hoists and the Barr
and Stroud range finders and transmitters.

The normal Japanese shooting is not very good, but
of late immense pains have been taken with it, and
considerable improvements have resulted.

The 3-inch rapid-fire gun, which enters so largely
into the armament of Japanese ships, is shown in one
of our illustrations. It is an Elswick gun, and the
pattern that is at present in their navy is a 40-caliber
piece, firing a 12-pound shell with a velocity of 2,200
foot-seconds, and an initiak energy of 420 foot-tons.
This gun, however, is made in 45 and 50 caliber
lengths, and it is one of these that is shown in our
illustration, mounted on a pedestal mount and pro-
tected by a shield.

The 3-inch rapid-fire field gun of the Vickers-Maxim
make is a compact and efficient piece, which is used
for landing purposes. The gun slides in a cradle pro-
vided with trunnions, which rest in trunnion bearings
in the top part of the trail. The cradle is provided
with two hydraulic buffers, in which work pistons
attached to a projection on the under side of the breech
of the gun. Inside the cylinders are strong springs,
which cause the gun, after firing, to return to battery
without any blow or rebound, and without causing
any alteration to the elevation or training. It is this
feature, coupled with the rapid action and simplified
breech mechanism, that gives to this piece its rapid-
fire qualities. The trail is fitted with a shoe and an
eye for limbering up; and track shoes, shown in the
illustrations, are attached by steel-wire ropes to the
sides of the trail. The shoes, acting with the spade
piece, at the rear end of the trail, which is driven into
the ground, serve to prevent the recoil of the cart-
ridge itself. At the extreme end of the trail is an
eye for coupling up the gun at the limber.

An important element among the smaller naval
guns is the Maxim rifle-caliber gun, which is mounted
on the bridges and in the fighting tops, and is also
provided with a combined carriage and tripod for
landing purposes. The gun, as shown in our illus-
tration, consists of two portions, the recoiling and
the non-recoiling. The recoiling portion includes the
barrel and ihe firing mechanism, which move to and
fro upon guides attached to the frame, the energy
of the recoil being taken up and regulated by means
of a spring. The non-recoiling portion consists of the
frame and the water jacket, which latter serves to
cool off the barrel during firing. The gun is entirely
automatic in its action, being fed with cartridges from
a belt, and the firing is controlled at will by pressure
applied to the trigger lever in the rear. The gun will
fire at the rate of 600 shots a minute as long as any
cartridgeé are left in the belt.

It will be seen that while the ballistics, as given
above, of the Japanese guns at present mounted in
their navy, are about up to the average, compared
with the naval guns of other nations at present in
service, they are below the ballistic: of the latest
types that are being mounted in the new ships of our
own and other navies. As a matter of fact, the Jap-
anese have suffered somewhat, in respect of the energy
of their gun fire, from their intimate connection with
the British gun makers, whose pieces, particularly
those mounted during the past decade, in the British
navy, have fallen sensibly behind the Krupp and
Creusot artillery in velocities and energies.

The piece that will form the principal batteries in
the new 16,400-ton battleships just ordered from Vickers-
Maxim and Armstrong will be considerably more
powerful than the present Japamese guns. Thus, the
Elswick 12-inch piece of 50 calibers length weighs
65.2 tons, fires an 850-pound projectile with a muzzle
velocity of 2,880 foot-seconds and muzzle energy of
48,000 foot-tons; and their 50-caliber 10-inch piece
fires a 500-pound projectile with a muzzle velocity of
2,850 foot seconds, and a muzzle energy of 28,161 foot-
tons. The ballistics of the new Vickers-Maxim guns
are about the same as these. It is probable that the
50-caliber, 10-inch piece will be mounted in the two
new battleships; but it is scarcely likely that the
50-caliber 12-inch gun will be used, the 45-caliber 12-
inch being a more handy gun, althongh not so power-
ful. The latter piece weighs 58.5 tons, and fires an
850-pound projectile, with a wvelocity of 2,730 foot-
seconds and an energy of 43,900 foot-tons.
————— > ——

Charles M. Stebbins, the pioneer of the telegraph
west of the Mississippi, died recently in Berlin, at the
age of seventy-five. In March, 1858, he purchased the
S Lonils and Missouri telegraph line. which later be-
came known as the Missouri and Western Telegraph
Company. Mr. Stebbins threaded the West with tele-
graph wires. He constructed lines from St. T.ouis via
Syracuse and Springfield, Mo., to Fort Smith, Ark.,
and from St. l.ouis, via Kansas City, Leavenworth, and
Omaha, to Julesburg, Neb.
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A NEW LIFE-SAVING GUN.
BY A. FREDERICK COLLINS.

The life-saving gun is absolutely indispensable to
life savers at times when the surf runs so high as to
prevent launching the lifeboat. In order to use
the breeches buoy or lifecar, a line must first be shot
to the vessel in distress. To insure success, the gun
must load and fire quickly and accurately, for there
is no time to be lost. This means further that the
construction of the gun and the powder charge must
be adapted to conditions of darkness, cold, and wet
weather, which conditions are directly opposed to the
successful working of the muzzle-loading gun, with
its unprotected powder-charge bags, its open bore point-
ing skyward and closed at the lower end, forming a
natural receptacle for water, and its open igniting
primer and wooden carriage, which must be securely
tied down to prevent recoil.

The disadvantages of such a gun were so over-
whelmingly obvious to a young inventor, Mr. Francis
G. Hall, that he decided to devise a gun which should
embody a departure from the old methods. The im-
proved life-saving gun is considerably less than three
feet in length, and is built of steel and a special bronze
alloy, which resists the action of salt air and water.
The gun tapers from the breech, where the greatest
strain comes, to a diameter of five inches at the muz-
zle. A special self-locking mechanism, at once the
simplest and having the fewest working parts of any
yet devised, closes the rear of the bore in such a way
that any water finding its way into the gun will be

A NEW LIFE-SAVING GUN.

instantly drawn out. The firing hammer with its
safety device is actuated by a lanyard, and relies
wholly on the pull of the gunner, all the springs and
delicate latches ordinarily used in army cannon being
entirely eliminated. To prevent the troublesome and
dangerous jumping back of the gun when fired, it is
provided with simple liquid recoil checks attached to
the trunnions, and operating very similarly to the
common door check. Instead of having the powder
charge in a loose woolen bag open to moisture, it is
contained, together with its primer, in a hermetically-
sealed bronze cartridge core, which slips easily into
the breech of the gun. After the cartridge has been
inserted and the breech closed, the projectile carrying
the line is inserted in the muzzle and shoved home.
This projectile is a cylindrical shot, rounded elliptical-
ly at the inner end and having means for securing the
shot line at the outer end.

For shore use the Hall gun is supplied with a beach
carriage of light but strong construction, with wide-
tired wheels and a pivot socket for the recoil mounting,
so that the gun may be swiveled about as well as ele-
vated without moving the carriage. The recoil mount-
ing renders it unnecessary to secure the carriage, a
difficult problem on a sandy beach. A winding appar-
atus is provided for recoiling the shot line after use,
and together with a cleaning rod and cartridge core
completes the equipment. Revenue cutters, lighthouse
tenders, fisheries vessels, and government tugs often-
fimes vrender more effective aid to disabled ships than
can be had from land, since wrecks frequently occur
well offshore.

For this service the gun is provided with a light
steel stand or tripod, as shown in the illustration, in-
stead of the usual carriage; the tripod may be
secured instantly as required in any one of several
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fixed positions on the vessel’s deck. The United
States government is at present equipping a number of
vessels with this latter type of gun.

SOME UNUSUAL USES FOR FIRE-ENGINES,
(Continued from page 10.)
with a solution of lime, covering every branch and
twig. An acre of tea is worth about $90, but a bad
blight will reduce this by thirty per cent. The all-
round cost of spraying tea plants with the fire-engine
works out at about $1.25 an acre.

Another remarkable use for the fire-engine in agri-
cultural England is sheep-washing, which may be seen
in progress on the estate of Mr. A. H. Tarleton at
Uxbridge, about fifteen miles from London. Here a
little steam fire-engine throws one hundred gallons a
minute onto the fleece of each animal; and even
horses are treated in a similar manner,

Sewer flushing is very extensively done in England
by means of the fire-engine, which does its work in
one-tenth of the time occupied in ordinary flushing.
With a rose nozzle on the hose, and a full head of
steam on, a tremendous force of water is exerted on
the walls of the sewer, which are washed absolutely
clean, so' that the deadly sewer-gas cannot be formed.

The flusher consists of a cylinder with small noz-
zles, or perforators, so arranged that the water under
pressure radiates in all directions. The flusher can
be drawn through the sewer from one manhole to
the next by means of a rope, the hose being paid out
from the surface as the flusher travels forward. This
apparatus will cleanse about eight hundred feet of
sewer a day at a cost, including labor and water, of
about $15; whereas to do the same work less efficiently
in the old way, including labor and cartage of water,
would take eight days, and cost over $125. Moreover,
sewer cleansing by fire engine would only use 6,000
gallons of water, as against abcut 50,000 required by
the old method.

The fire-engine will also cleanse streets, but this is
so well known to the general public, who have often
watched the interesting operation, that further de-
scription beyond mere mention is almost superfluous.

Nothing but leather hose can be used satisfactorily
for street cleaning, as all fabric and rubber hoses
have a much shorter life in this work than leather.

The propulsion of boats by {ire-engines is more or
less familiar to our readers, the jet of water being
thrown into the air and acting precisely as a punt pole
pressed against the bottom of a shallow stream. Some
floating fire-engines were recently sent out from Lon-
don to Alexandria in Egypt for work on very shallow
canals, and these craft depended entirely upon the
handling and maneuvering of the jets of water for
their propulsion.

In some of the ccuntry mansions of England fire-
engines are kept, which can be driven by the ordinary
electric-lighting current when desired at a critical
moment; or the fire-engine will wash the outside of
the windows without endangering the lives of servants.

The DReath of Charles B. Scott,

Mr. Charles B. Scott, a well-known geologist, died
at his home in Plainfield, N. J., on June 20. A gradu-
ate of Rutgers and of the University of Michigan, he
was for a time connected with the Geological Survey
of New Jersey. He became professor of science in
the high school at St. Paul. Abandoning this posi-
tion, he began work at the State Normal School, Os-
wego, N. Y. In 1889 he was sent by the American Mis-
sionary Association to Portc Rico, in order to advance
the educational interests of that island. For three
years he worked there. At the end of that time he
became superintendent of schools of the American
Missionary Association in Savannah. Latterly Prof.
Scott was engaged in biclogical work at Hyannis,

Mass.
_—_—

Arrival of the Turbine Yacht ¢ Lorena.”

Mr. A. L. Barber’s English-built turbine yacht
“Lorena,” which has been fully described and illus-
trated in these colun;ns, arrived in New York harbor
June 20. She had steatned from Falmouth on the 28th
of May, but was compelled to put inte Halifax in order
to replenish her coal supply. The “Lorena” encoun-
tered exceptionally bad weather, head winds and seas
almost all the way. One man was lost. It was largely
due {o the heavy seas that the ‘“Lorena” was unable to
make anything like a turbine transatlantic record.
Her daily runs in knots are the following: 265, 331,
297, 245, 96, 224, 226, 260, 324, and 384.

An Automobile Record from Boston to New York.

Henry S. Harkness, on Sunday, June 19, covered the
distance from Boston to New York, 243.7 miles, In ©
hours and 55 minutes. The time made compares fav-
orably with that of the fasiest express trains, and is
the best ever made by an automobile on the road in
America. At times Harkness claims to have made as

much as 83 miles an hour.
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A USEFUL INSTRUMENT IN THE NIAGARA FALLS
POWER HOUSE,
BY ARTHUR B. WEEKS,
At the great power plant at Niagara Falls, New
York, an accurate record of the depth of the water
both in the forebays and in the immense underground

tunnel must be constantly at hand. The depth of the-

water varies, with a high east wind, as much as three
feet; and these winds always bring about an extra
rush of grass in its season, which finds its way to
the racks before each forebay. This grass would in
an exceedingly short time, if not removed, cause the
disabling of one or more dynamos, by ruining their
thrust bearings.

The instrument herewith illustrated is a useful and
valuable one, showing at a glance the height of water
in the forebay. A cord is passed once around the
large wheel at the right, which is grooved to hold it
in place, one end being secured to the wheel, while
the other is attached to a float. This float is usually
contained in a large pipe, in order to prevent injury
to the same. When the float rests upon the water, the
needle is adjusted to the measured depth of the water,
and is then set. A coiled spring assists in the return,
and steadiness of the needle. The scale on the chait
is properly proportioned for time and height of water.
It takes considerable wheel travel to make much varia-
tion in the needle movement. Two binding posts are
shown, which admit of connecting in a battery and
bell, with contacts designed so that the alarm bell
rings when the water has gone down to the danger
mark. If used on a tank service, this would be a sig-
nal to start the pump, if the pump did not work auto-
matically. When, as frequently happens, the water
is dangerously low, men are at once set to work to
rake away the grass from the racks before the fore-
bay is affected. The recording device also makes a
continuous record for twenty-four hours, when the

AN INGENIOUS WATER GAGE IN USE AT NIAGARA.

chart is removed and placed on file, and a fresh one
substituted. These chart records serve their purpose
well, furnishing a complete and accurate reference for
consultation at any future time, should it be desired
to obtain knowledge of conditions prevailing at any
stated period.

A bearing of the 5,000 horse-power generators would
be burnt out if the water were allowed to become too
low in the forebay, at which time the pressure of the
revolving parts is downward. A bearing would be
ruined also if the oil supply were accidentally stopped,
or not turned on when the generator was started. The
water gage shows whether the trouble is due to low
water or to other conditions.

Down in the immense tunnel beneath, where the
water dashes in wild fury as it is lashed about in its
exit from the huge turbines, this measuring instru-
ment is of great value. The depth of water in the
tunnel is closely watched with each increase of power,
this meaning more or less increase in height of water
in the tunnel. Any back pressure from the water,
caused by its rising above the turbines, would of
course mean a loss of power gt the dynamo.

During the winter and late into the spring, in the
time of running ice, and while the troublesome anchor
ice is forming, the chart proves its inestimable value.
Anchor ice forms very quickly, and the men are con-
stantly on the alert to detect its formation, when the
racks must be at once removed, lest their openings
freeze over, thereby cutting off the water supply to
the turbines and destroying their thrust bearings. The
chart indicates at all times the exact conditions pre-
vailing.

The United Staies government has a number of
these valuable instruments in use at Erie, Buffalo,
and elsewhere. . The device is the invention of Joseph

Scientific American

Wills, master mechanic of the Niagara Falls Com-
pany.

it~ O

INSULATING APPARATUS FOR CANNED GOODS TO
PREVENT PTOMAINE POISONING.

Now that preserved tinned or canned foods, such as
meat, fish, fruits, and other comestibles, constitute
such an important factor of commerce, it has become
imperative that the contents should be protected from
any organic or chemical action that may be set up,
either through the contact of the edibles with the
metal of the tin, or the solder with which the lid and
can, when filled, are sealed. Indeed, the liability of
ptomaine poisoning arising from many of these causes
constitutes one of the gravest dangers of the tinned
preservative, and is one of the most difficult problems
that has to be surmounted. Many devices have been
contrived to secure this desideratum, but they have
proved only partially successful.

An ingenious invention has, however, now been de-
vised, by which all possibility of the preserved con-
tents coming into contact with the metal lining of
the tin has been entirely and successfully overcome.
The apparatus is the idea of Mr. James Dowling, of
London, and has already been adopted by one of the
most prominent canning firms of Great Britain.

The principle of this contrivance is that a lining
of parchment—this substance is preferable, as it is
impervious to any of the liquid exuding from the pre-
served comestible—paper, or some such similar ma-
terial is fashioned, in which the article of food is
placed. By this means it is impossible for the edible
to come into contact with the tin at any part, and
therefore all possibility of ptomaine poisoning from
this cause is absolutely obviated.

As may be seen from the accompanying illustra-
tion, the apparatus is of simple design and operation,
so that it can be manipulated by a boy, girl, or an
unskilled workman. The apparatus comprises four
cardinal features, as follows: A solid shaped plunger
or block, slotted and fitted to a vertical siide for the
accommodation of expanding and receding pleating
blades; a guide tube, for holding the material to be
shaped in position; a metal plate grooved to corres-
pond with the pleat-forming blades, for the passing
of the material to be shaped or formed; a metal cylin-
der slotted vertically, for the reception of the pleated
material. This cylinder rises vertically, and by a
rotary movement releases the pleats from the slots,
while the same movement presses the formed pleats,
and completes the shaping of the insulating linings.

There are two plates fitted to a table, forming a rigid
part of the machine, each of which has a central hole,
the diameter of which is slightly less than that of the
tin it is to fit. These two plates are hinged at the rear.
The operator lifts the upper plate in the same manner
as if it were the lid of a box, and then slides the sheet
of parchment or whatever material is used over the
hole in the lower plate. This sheet has been previ-
ously cut into circular form, and there is a circular
guide to carry it in the proper position upon the lower
piate. By this means the hole in the latter is bound
to be centrally placed below the center of the disk of
parchment. The upper plate is then closed down flat
in its normal position upon the sheet of parchment.
In order, however, to prevent the plates holding the
paper too tightly, the upper one is provided on its
under surface with a number of radial ribs, while all
around the hole in the lower plate are a number of
projections and recesses, conforming to the shape and
the depth respectively of the blades on the plunger or
die.

‘When the parchment has thus been inserted and
closed down, the plunger is forced down upon it by
means of a lever controlled by a handle. This plunger
constitutes an important part of the mechanism. It
consists of a disk with a number of radial blades pivot-
ed to it on a sleeve. This latter mechanism is made
detachable, so that a die of any desired pattern may
be fitted if necessary. The plunger forces the parch-
ment through the plate shaped to carry the radial
blades of the plunger. Below this plate is a cylinder,
which is slotted in a ¢manner corresponding to the
pattern of the die. This tube or cylindrical folder, as
it is called, is brought into operation with another lever.
As it rises, it rotates, and the plunger rises also, re-
leasing the lining a little. The folder in its action
folds over the pleats of the parchment formed by the
plunger striking it. The machine relapses back into
its normal position by means of counterbalance
weights, and the finished shaped lining is withdrawn.

The finished insulating lining is slightly deeper than
the tin into which it is intended to be imrserted. Fur-
thermore, there is the top to be fitted. This latter
operation is accomplished upon the tinning machine.
The lining is placed in the machine together with its
edible contents. The top lining comprises a circular
disk of parchment, which is cut the same gize as the
top of the tin. The lid is not attached by means of
solder, but it is “spun” on. This operation is accomp-
lished as follows: The tin with its contents is placed
inethe canning apparatus. The disk of parchment is

I3

then placed over it, and then the lid of the tin. A
sharp rotary movement is imparted to the tin, and at
the same time pressure is applied to the lid. This
forces down the projecting rim of the parchment lining,
and this edge, together with the edge of the top disk
and the tin lid, are spun into the form of a beaded
edge right round the top of the tin, thus sealing it,
and rendering it absolutely air-tight.

‘When the tin is opened, the insulating lining is re-
moved with the preservative within, and turned out
upon a dish. The provision of this insulating lining
not only acts as a preservative safeguard against the
comestible touching the metal of the can, but also en-
ables the contents to be withdrawn with perfect ease,
and served with a more appetizing appearance.

This ingenious machine enables the insulating lin-
ings to be turned out quickly and cheaply. Although
the provision of such linings has long been recognized
as the best possible solution of the ptomaine poisoning
difficulty, yet it has not been widely adopted, owing
to the high cost of preparing the linings by hand. One
operator, even when extremely dexterous, can only
produce one lining in about six minutes. With this
machine one operator, however, can fashion ten lin-
ings per minute, or about 600 per hour. In a practical
test it has been ascertained that one operator with
this machine can manufacture the same number of
linings in a working week as sixty operators working
the same number of hours can shape by hand. The
actual cost of manufacture is very small, including the

A. Plunger.

B. Plates between which paper is piaced.
tolder, which folds over the pleats made by the plunger.
INSULATING LINING APPARATUS FOR TINNED FOODS

TO PREVENT PTOMAINE POISONING.

C. Cylindrical

cost of the material, and does not increase the cost
of preparing a tin of food to any appreciable extent.
It is hoped in England that, owing to the frequency
of ptomaine poisoning cases, it will become compulsory
to provide the tins with some such linings as are made
by this machine, in which event it will have a great

frinre.
—_————tr—

'The Current Supplement,

The current SuprpPLEMENT, No. 1487, opens with an
illustrated description of the power plant of the city
of Geneva, written by the Paris correspondent of the
SCIENTIFIC AMERICAN. Prof. Storm Bull recently read
before the Western Society of Engineers, an exhaustive
paper on superheated steam in which he reviewed its
development and use. The paper is published in full
in the current SurpLEMENT. The experiments of Emile
Guarini in using the earth as a return conductor for
commercial electric installations are fully described.
Mr. W. H. Holmes presents an interesting account of
the shell ornaments from Kentucky and Mexico. ‘“Im-
proved Methods of Producing Color Values for Mono-
chrome and Three Color Printing” is the title of an
article by Mr. John Carbutt. An inquiry into the
working of the various water softeners was recently
conducted by Messrs. C. E. Stromeyer and W. B. Baron.
The results of that inquiry are published. The Eng-
lish correspondent of the ScieNTiFI¢ AMERICAN de-
scribes a machine for measuring screw threads, in-
stalled at the National Physical T.aboratory in Great
Brilain. In an article entitled “Some Novel Phenom-
ena in Connection with N-Rays,” convincing photo-
graphic proof is given of the existence of these radia-
tions.
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RECENTLY PATENTED INVENTIONS.
Electrical Devices.

BLECTRICAL, TEMPERATURE-ALARM.—
J. P. Bortown, Fresno, Cal. Irosts cause in-
calculable damage to orchards and vineyards
and as an adjunct ,to various methods of
frost-fighting Mr. Bolton has devised a novel
alarm in the nature of an attachment to the
ordinary dial-thermometer which is designed
to be set up in an orchard or vineyard and
wired into a sleeping-apartment or any de-
sired point and then connected to a bell to be
rung whenever the temperature falls to the
danger point.

ELECTRIC MUSICAL INSTRUMENT.—I.
A. PrrcHING, Lymansville, R. I. In using
this invention, the operator grasps a sprinkier
and apparently waters the various flower-pots,
but really brings contact member into en-
gagement with various contacts, thereby com-

pleting circuit through the bell and circuit
through electric lights on approaching a
flower-pot. "Though having the appearance of

a gardener watering flowers he causes cach of
the pot-bells to sound at will, and simultane-
ously three electrie ligits glow, illuminating
flowers and attracting attention of the audi-
ence to the pot the sound proceeds from. Any
tune desired can thus be played by the oper-
ator.

Of Interest to Farmers.

TIIRESIIING-MACIIINE.—M. DAVis, Ames,
Oklahoma "Ter. 'This machine is simple in
construction and has great capacity. The con-
cave and cylinder usually employed are en-
tirely dispensed with. Through the medium
of the drums and a separator a quick and
thorough separation of the chafi and straw
from the grain is obtained and the grain con-

veyed from the machine expeditiously and
without waste and the straw and chaff are

automatically delivered from the machine
through the stacker-tube, which has such move-
ment that a stack of waste can be readily
made.

PLOW.—C. TI. DBATis, Wellington, Kan.
The invention is an improveinent in listers
or double-moldboard plows, which are particu-
larly adapted for cultivating between stand-
ing rows of plants. The share has -its sides
at an angle to each other and at the front it
is vertically slotted to adjustably receive a
separate point, and the latter has an adjust-
able cutter at its under side which projects
forwardly. The side edges of the share have
reversible and extensible cutters.

BINDER ATTACIIMENT.—II. J. SCIIWARZIS,
Verona, Mo. In this patent the invention re-
lates to an improved manner of mounting the
check-springs of grain-binders, which are com-
monly arranged to bear on the binder-deck to
retard the grain during the formation and
binding of the gavel. The springs may be
readily adjusted by the operator without leav-
ing the harvester's seat. This enables the
production of a properly-bound bundle irres-
pective of the conditicn of the grain, and it
is well known that as the condition of the
grain varies the check-springs must be ad-
justed accordingly.

SICKLIS AND CUTTER-BAR
VESTERS.—J. . TiBErees,
and Wirnis J. Tegrers, Newton, Neb. One
purpose of the invention is to so mount the
chain of sickle-knives upon the cutter-bar as
not to interfere with raising and lowering the
lLar as desired, and so that the forward and
rear stretches of the chain of sickle-knives are
maintained in approximately straight lines
and in approximate parallelism, so that the
forward stretch of the chain cannot move
backward or upward or downward, insuring
the knives during the cutting operation being
positively held up to their work.

FOR I1AR-
W. J. TEETERS,

ITARVESTER.—G. D. Luck, New Orleans,
La. In this instance the invention relates to

improvements in sugar-cane harvesters, an ob-

ject being to provide a motor-operated ma-
chine of novel construction that may be em-

ployed for cutting cane for planting or wind-
rowing purposes and that may be arranged for
topping, stripping, and loading the cane when
the cane is to be sent to the mill.

ITAY-LOADING MACIIINT.—S. SMITI,

Weede, Mont. The objects of this invention
are to provide a machine thoroughly effective
and reliable in operation, easily controlled

in the field, possessing the capacity for long

and repeated service, to overcome numerous
disadvantages encountered in the use of like

machines and for the ready propulsion of the
apparatus over the field or surface from which
the hay is to be gathered. 'The machine com-
prises elevator devices of special construction

and operation, and is preferably propelled by
means of a wagon or similar vehicle into
which the hay is to be loaded.

Of General Interest.

SNAP-IIOOK.—S.  Sarri,  Weede, Mont.
This hook comprises an ordinary shank and

bill, amd co-operating with the end of the bill

is a movable yoke which is normally main-
tained in closed relation with the bill, thus
preventing disengagement of the hook from

any device to which it may be attached for
fastening. A thumb-plate or lever is employ-
ed for operating the yoke to enable the appli-
cation and release of the hook, the lever se-
curely holding a part of the yoke in contact
with the end of the bill. It is not liable to
become clogged up in use.

CIIEESE-GAGE.—W. H. FRANK, DBurkes-
ville, Ky. This improved apparatus is adapted
for use in slicing and selling cheese in differ-
ent quantities and at different values and will
greatly economize the time and labor of the
grocer. It is not a necessity that cheese
should be made up in elongated blocks rectang-
ular in form, since the ordinary circular
cheese may be cut up into sections or blocks
of such form and proportions as will adapt
them to be sliced by aid of this gage.

CLOTHES-LINE PIN.—J. W. FINCH, An-
guilla, Miss. In this patent the invention has
reference to clothes-line pins; and it consists
in a specially-constructed clothes-pin of novel
form whereby the clothes may be secured to
the line more effectively than possible with
similar fastenings as they have heretofore
been constructed. One advantage is the pro-
vision of a handle adapted to be grasped, so
that the rolling action imparted to the pin is
facilitated.

ITAIR-PIN.—G. II. DBicerLow, IIonolulu,
Ifawaii Ter. Mr. Bigelow’s invention consists
of a hair-pin comprising side members, the

upper end of the pin being curved or bent to
form a finger-hold whereby ready removal of
the hair-pin may be effected. It consists of a
pin comprising side members united at the top,
one side member being providéd with an in-
ward crimp and the other with an inward
bend above or overlapping the crimp in the
opposite member.

UPRIGHT BOILIER.—N. L. WARREN, Ma-
con, Ga. In this patent the object of the in-
vention is the provision of a new and improved
upright boiler arranged to permit convenient
entrance of the operator for cleaning the in-
terior of the boiler and to give ready access
to the smoke-tubes to clean the same.

MIXTURIS FOR TREATING TUBERCU-
LOSIS.—R. Scunriper, Berlin, Germany. The
object in this case is to provide an improved
mixture for the successful treatment of tuber-
culous and catarrhal complaints in human be-
ings and animals. The mixture consists,
essentially, of a powder containing ingredients
of eucalyptus, sulfur, and carbon. A few
weeks at least is necessary for treatment of
tuberculous complaints.

LACING-EYELET.—A. TIFoNTs, New York,
N. Y. The inventor particularly contemplates
in this instance the provision of an eyelet
which may be applied to a shoe in substitution
of the lacing-hook commonly in use, his eyelet
being so constructed that the lace may be
readily and easily tightened and loosened,
while at the same time it will not be cut,
marred, or worn, as is the case with laces
secured by the lacing-hooks referred to.

COMB.—A. TIfonTs, New York, N. Y. One
of the disadvantages incident particularly to
ladlies” hair-combs now in use is that owing
to their peculiar formation when in position
in the hair the comb is liable to become loosen-
ed. The inventor therefore has in view as
an object in this invention the provision of a
device designed to be secured to the comb.
whereby the comb will be clasped or heid
firmly in the hair, obviating the possibility of
the comb becoming loose and falling from the
hair.

CURTAIN-I’'OLE.—J. Krober, New York,
N. Y. In this patent the invention relates to
curtain-rods, curtain-poles, and similar fix-
tures; and its object is to provide a new and
improved means for removably fastening the

balls, knobs, or like devices to the ends of
the pole, at the same time reinforcing or

strengthening the balls, knobs, or like devices.

CORKE-OVEN.—J. S. MAXwELL, Cumberland,
Md. In this case the invention relates to im-
provements in coke-ovens; and the purpose
of the inventsr is to provide an oven having
more grate capacity than the usual round or
“beehive” ovens occupying practically the
same space. A further purpose is to so con-
struct the oven that repairs may be made at
small expense, and the most impceitant improve-
ment in the oven is the straight arch, as by
such arch repairs on the arch are saved.

PROCESS  OF MAKING ACIIROO-DISX-
TRIN.—G. Ruy~NAup, 5 Rue Salnecuve, Iaris,
I'rance. In this invention the process for
treating acid peats for the indusirial manu-
facture of achroo-dextrin, consists in mixing
the peat to be treated in three to five times
its weight of water and heating this mass
under a low pressure in a digester, to a tem-
perature of 110 deg. to 150 deg. Centigrade
during half an hour to an hour, according to
the degree of acidity of the peat, for the pur-
pose of converting the amylaceous matters of
peat into achroo-dextrin. A process for treat-
ment of peat was allowed Mr. Reynaud in a
former patent.

EYEGLASS-GUARD.—W. TII. WiLsoN, New
York, N. Y. Dy means of this improvement
the inventor provides a. soft and durable guard
and one which is much easier on the wearer
than the cork and tortoise-shell guards now
commonly employed, for the chamois-skin has
the peculiar tendency to stick or adhere to the

skin of the wearer, and owing to this the eye- |
i ly by means whereby the

glass equipped with the invention will be se-
curely held in place by less pressure than
ordinarily employed.

DEVICE TFFOR FASTIENING, ADJUSTING,
AND TOCKING WINDOW-SASITES.—A. TI.
W. WEbLER, 141 Rundle Street, Adelaide, South
Australia, Australia. Means are afforded in
this case for fastening and locking sashes of
windows when closed and also when adjusted
with an opening at top or bottom or both top

and bottom. An essential feature is the con-
struction of the piston-head and combination
therewith of the spring and cam whereby an
automatic fastening action is attained. The
main portion of the appliance is cast in brass
or other approved metal. The piston head is
constituted of hardened steel.

MATCH-BOX.—HK. C. CARrgris, Washington,
Iowa. The intention in this case is to provide
novel details of construction for a device which
adapt the box to mechanically elevate a single
match from a number in the receptacle and re-
tain it at a selected point in the box for re-
moval, the mechanism being arrested by the
elevated match and operating for the lifting of
another match only when the one held is re-
moved.

MAGAZINE FILM-HOLDER.—W. K. FoLmER,
New York, N. Y. The purpose in this im-
provement is to provide a holder for cameras
constructed te hold cut films in predetermined
quantities and a shutter for the holder which
when opened exposes the front film and which
when closed forces the exposed film and its
carrier into a bag connected with the body of
the holder, wherein a film and its carrier can
be readily manipulated for location at the
back of the mass of unexposed or previously-
exposed films in the holder.

RETORT.—I. Ilirsir, Idastman,
Iirsh’s invention relates to retorts, and more
particularly to a form of retort suitable for
the destructive distillation of coniferous wood
—such, for instance, as southern pine, or so-
called fat-pine. A feature of great importance
is the turpentine vapor pipe. Jy its use
turpentine is produced comparatively pure.
Less volatile products—such as tar, resin, and
acids—are not driven off during the time the
pipe is in use and are therefore condensed by
a general vapor-pipe only.

MOLD FOR CONCRETE WALLS.—D. H.
CLINGAN, Iflorence, Col. In carrying out the
present invention the inventor provides an im-
proved mold which renders it possible to form
the wyeths or partitions of alternate courses
directly over each other, thereby forming con-
tinuous air flues or chambers. He provides an
inner casing forming a portion of his molding
apparatus, said casing being removable from
one portion of a course of the wall to another,
said casing being provided with mechanism
for expanding and contracting the wall or body
of the same. In conjunction with the inner
casing he uses an outer, which molds the wall
either plain or in imitation of other masonry.

FEIRD-BAG.—W. Cook, New York, N. Y.
The invention refers to improvements in feed-
bags for attachment to horses’ heads while
feeding. and the object is to provide a bag the
contents of which are prevented from spilling
while the horse is feeding and which has
sanitary advantages that prevent disease and
afford ventilation.

Ga.

Hardware.

NUT-LOCK.—E. C. BLACKBURN, Aspen, Col.
In this instance the improvement is particu-
iarly in nut-locks having pawl-plates and mov-
ably connected with the nut so they will rock
into engagement with the abutment and lock
the nut when the latter is turned home, the
invention being especially designed, by reason
of ity cheapness and simplicity, for use on
automobile-frames, locomotive-frames, structur-
al iron-work, farming machinery, etc.

Heating and Lighting.

STEAM RANGE.—II. J. BisHor, Jersey
City Ileights, N. .J. Mr. Bishop’s invention

relates to improvements in steam ranges espe-
cially designed for cooking and domestic pur-
poses; and his object is to produce a simple
and inexpensive structure wherein provision is
made for heating by steam an oven-chamber
and a plurality of cooking vessels, the supply
to the several parts being controlled at will.
A further object is to provide means for confin-
ing a removable vessel in steam-tightrelation to
a steam jacket which constitutes a permanent
fixture of the structure, the vessel being so dis-
posed as to permit access to be obtained easily
to the contents without disturbing the relation
of the vessel to the jacket.

OIL-BURNER.—O. ITAucrk, Newport News,
Va. It is the object of this invention to pro-
vide an oil burner and heater for the use of
brazers in soldering the surface of copper and
other metal and also for burning off paint
and other allied uses. The invention includes
improvements in the construction of the body
of the heater or burner and attachments there-
of and also in the construction of the air and
oil feed devices constituting the burner proper.

Hydraulies.

IIYDRAULIC DRESS.— 18, Crown, DBirch-
holm, DBushey Wood, Totley Rise, Sheffield,
I'ngland. 'The object in Mr. Crowe’s inven-
tion is to effect economy of time and power,

and so_increase the speed of working and the
efficiency of the press. This is attained main-
idle descent of the
press-head onto its work may be effected quick-
ly and by gravity alone and whereby the power
of the pumps is caused to come into action
automatically immediately the tool carried by
the press-head encounters the work.

Machines and Mechanical Devices.
ENVELOP-SEALING  MACHINE.—C. J.
FANCHER, West Granby, Conn. The machine

Mr. ;

embodies a stack or hopper, across the bottom
of which operates a slide which engages under
the sealing-flap of envelop and draws the en-
velop out of the stack. The slide carries a
moistening-brush operated upon the movement
of slide to wipe over the previously-gummed

flap, and said brush operating on the flap
moves it against a spring-pressed backing
plate, insuring proper engagement between

flap and brush. Then continued movement of
slide projects the envelop between one or
more pairs of rolls, which press the flap into
position on the envelop and finish the sealing.

VARIABLE-SPEED TRANSMISSION AND

REGULATOR OR BRAKHE.—C. II1BBARD, W.
IliBARD, and 8. HiBBARD, Sandyhill, New
York. The object of the inventors is to pro-

vide a brake for use on automobiles and othoer
machinery, and arranged to insure an easy
transmission of the power of the motor to the
shaft to be driven without shock or jar, to
permit the operator to quickly reverse and
use the device as a brake, and to enable him
to vary the speed of the driven shaft inde-
pendent of the speed of the motor, and to
allow stopping the driven shaft without stop-
ping the motor.

BALL-WINDING MACHINE.—D. RYAN,
New York, N. Y. In this patent the invention
has reference to a ball-winding machine; and
the object that Mr. Ryan has in view is the
provision of means by which a winding of

yarn or equivalent material may be applied
uniformly to a core to produce a spherical

article, the latter being adapted for use as a
base-ball.

PUPPET-VALVE AND SUPPORT THERE-
IFOR.—DB. MoRrGAN, RRhinebeck, N. Y. The aim
of this invention is to provide details of con-
struction for a puppet-valve and also for the
supporting-cage that carries the valve-seat
which adapt the improved valve for very reli-
able service, reduce wear and necessary repair
to a minimum, and afford a simple, practical
device that is adapted for service either as a
relief-valve or a feed-valve for steam, water,
or gas used as a motive agent for stationary
or automobile motors.

BULL-WIIEEL FOR REVOLVING DER-
RICKS.—A. LavBERT, Newark, N. J. One ob-

ject of this invention is the provision of a
construction of -a wheel wherein a number of
channeled-iron members are assembled and
united in a manner to secure maximum
strength and rigidity. Another is to provide
an arrangement of braces for solidly holding
the several members in proper relation, and,
furthermore, to provide means for rigidly fast-
ening to the wheel the foot-piece required for
stepping the mast and for the pivotal support
of the boom.

BAND SAWING-MACHINE.—C. SEYMOUR,
Defiance, Ohio. The machine gives the
proper tension to the saw-band to allow the
latter to yield in case the cutting edge strikes
a knot or the like in the work, thus preventing
injury to the saw-band and other parts, the ar-
rangement also permitting of placing the saw-
band quickly in position on the wheels or
removing it therefrom for sharpening the band
or replacing it by another.

CLAMPING DEVICE.—C. SEYMOUR, Defi-
ance, Ohio. The object in this case is to pro-
vide a device for a rack-and-pinion movement
arranged to allow the operator to conveniently
turn the pinion to move the rack-bar to a de-
sired position and to permit of locking the
pinion, and consequently the rack-bar, against
movement whenever the rack-bar has been re-
moved to the desired position. This improve-

ment is a division of the application for Let-
ters Patent of the United States for a band-

saw, formerly filed by Mr. Seymour.
CLEARER KFOR RING-SPINNING
FRAMES., -W. II. Gornon, Fall River, Mass.
The present invention resides in peculiar hing-
ing means adapting the clearing-board to be
lifted for inspection and cleaning, which
means shall not only support the «clearer-
board at turned-up position, but be adapted
for attachment to any type of drawing-roll
support now commonly used on ring-spinning
frames. The invention relates to that class
of devices which are designed to keep the top
rolls on ring-spinning frames free from *“fly”
and dirt. The object is to provide means ob-
viating removal or detachment of the board
from the roll-stand or other means of support.

3SUMPING-SCRICEN.—1I1. L. KiNG, Denver,
C'ol.  The present invention is in the nature
of certain improvements upon the bumping-

screens for assorting ores which was formerly
patented by Mr. King. It consists in the
construction and arrangement of the tappet
mechanism for vibrating the screen-fiame and
in the combination of the same with the screen
and its accessory parts. 'The mechanism for
vibrating the screen in the former patent con-
sisted of a wiper-cam.

CROSS-TIEE ITEWER AND VENEER-MILI.

—B. II. Seymour, Ocala, Fla. In this patent
the invention is an improvement in wood-

working machines, and especially in machines
of the nature of cross-tie hewers and veneer-
mills, whereby the ties may be readily brought
to the desired shape or veneers can be cut as
may be desired. A great advantage is in the
independent feed mechanism, which rapidly
retracts as well as secures a rapid advance
movement of the carriage when desired.

Pertaining to Vehicles.

HUB OR WHEEL MOUNT.—J. J. Mc-
Nurry, Carmel, N. Y. The invention Hes in
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the provision of a tubular axle for the hub
and in the peculiar combination with this
axle of a tie rod or bolt which is passed
through the tubular axle and through the fork
or other part of the vehicle-frame on which
the wheel is mounted. 3y this :u’mngement
upon taking out the tie-rod the wheel may be
readily removed from the fork without danger
of displacing any of the bearing-balls or other
parts of the structure, excepting of course,
the tie-rod.

Railways and Their Accessories.

CAR-FENBPER.—O. TwuisavLrt, Fall River,
Mass. The intention in this instance is to
provide a new and improved car-fender ar-

ranged to readily follow the curvature of the
track to insure picking up of persons or other
obstacles in the path of the car at all times
without danger or unduly injuring the person
or other obstacles.

COMBINE® STOCK, COAL, AND COKR
CAR. -~ G. E. SimoNTON, Vanwert, Ohio. The
object of this invention is to provide a metallic
structure which may be used to transport live

stock in one direction over a railroad and
thereafter converted into a car adapted to
carry coal, coke, ballast, or other material

when reshipping the car, thus making the car
useful in transporting freight any direction
and increasing the earning capacity of the car
by obviating the return of the same in an
empty condition.

RAII-CLEANER.—P. C. Hu~ntsr and W. C.
BaMmBER, New York, N. Y. In this patent the
invention relates te improvements in devices
for cleaning snow, ice, and the like from the
“third” rails or other -electricity-conducting
rails in electric-rallway systems, the object be-
ing to provide a device that shall be simple in
construction and that may be readily applied
to cars of existing types.

DEVICE FOR DPLACING RAILWAY-TOR-
PEDOES, -, M. JoNes, Knid, Oklahoma Ter.
By means of this invention a person on a train
may place one or a number of torpedoes suc-

cessively on the rails without stopping the
movement of the train. The device is hand-

operated entirely, and being light and simple,
it may be handled with facility by the train-
men.

NUT-LOCK.—A. M. WiLsoy, Cherokee,
Iowa. Briefly stated, this invention relates
to a nut-lock especially adapted -for use at

rail-joints and in anatogous structures where
two nuts are adjacent to each other and to
devices of that class in which a connecting
piece or shank extends between the lwo nuts,
each end of the shank carrying a lock proper
working with the respective nuts.

SAND-CLEANING APPARATUS.-—-W. 8.
Vanzant, IKidredge, N. J. In carrying out the
present  invention Mr. Vanzant contemplates
the provision of an apparatus which will pro-
duce filter-sand of the proper grade, such sand
being thoroughly tested and washed in iis pas-
sage through the apparatus, and he has par-
ticularly in view so constructing the apparatus
that sand may be taken from the sand-bank
and passed to a car or bin without delay.

Prime Movers and Their Accessories,

GOVERNOR FOR MARINE LNGINES.—.J.
MarrHiEssN, D6 Wendelstadtstrasse, Darm-
stadt, Germany. 'The object in this invention
is to provide a device for preventing racing

when the propeller leaves the water or upon
the breaking of the shaft or the like. It con-
sists in the closing of tlie throttle-valve as

soon as the engines, from one or other of the
causes mentioned, exceed a predetermined maxi-
mum velocity. The valve is re-opened as soon
as the engines have resumced their normal
speed. The displacement of the valve is ef-
fected by means of a rod connected with the
ship’s engines.

SAFETY SPARK-SHIFTING DEVICE
EXPLOSIVE-ENGINES.—R. B, Haix, Los
Angeles, (‘al. 'The invention comprises the
combination, with the shaft of an explosive-
engine and a shiftable electrical civcuit-breaker
and a sparking device connected with the lat-
ter, of a cover for the end of the shaft, a
rocking journal for the cover having a radial
arm, and a link pivotally connecting such
journal-arm with the circuit-breaker, whereby
upon raising the cover, the circuit-breaker is
shifted correspondingly.

FOR

Designs.

DESIGN FOR A HHANDLE FOR MIRRORS,
BRUSHES, OR LIKE TOILET ARTICLES. —
S. A. KeLLER, New York, N. Y. This highly
ornamental design for a handle, comprises a
woman's head posed at the upper part of the
handle, a handle narrowing then swelling then
coming to a point at the lower end in grace-
ful lines, the handle beautifully scrolled and
flowered.

DESIGN FOR A BADGE.—J. S. MALLERY,
Grants DPass, Ore. This ornamental design
for a badge is neat and simple, and consists
of a bird's web-foot and a well curved shield
covering the heel or upper part of the foot,
with a claw projecting slightly from one side
of the shield.

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

Business and Personal (Uants.

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

MUNN & CO.

Marime Iron Works. Chiecago. Catalogue free.

Inquiry No. 567'7.—For manufacturers of electric
fans which run with a dry battery.

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

Inquiry No. 5678.—For the manufacturers of the
‘“ Bver-ready  electrical goods.

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

Inquu‘&l No. 56'79.—Formakers of electric motors
withattachment of emery wheels and polishers.
‘U. 8.” Metal Polish. Indianapolis. Samples free.
Inquiry No. 5680.—For makers of tinfoil
wrapping moist goods, etc.

for

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

Inquiry No. 5681.—For makers of gas traction
engines.

Handle & Spoke Mchy.
Chagrin Falls, O.

Inquiry No. 5682
ed * Good Health (,lgar

Ober Mfg. Co., 10 Bell St.,

—For the makers of a cigar call-

If it is a paper tube we can supply it. Textile Tube

Company, Fall River, Mass.

Inquiry No. 5683.—Foralarge quantity of screws,
cold rolled thread, having tiat bottom, with slot on top,
either flat or round ; all to be about, 3-8 inch or 5-16 inch
and from 3% to 9 incnes long.

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

Inquiry No. 3684.—For makers of vending ma-
chines, also makers of tire extinguishers.

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

Inquiry No. 5685.—For makers of artificial ice
machines, also for plant erectors.

Wanted, agency or right for any good-selling specialty
or machine. Best reference. W. C. Linehan, Cincin-
nati, Ohio.

Inquiry No. 3686.—For the makers of the stamp-

ing machme, for stamping on aluminium, called the
“ Simplex.”

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

Inquiry No. 5687.—For makers of an ice cream
freezer consisting of 6 or 8 individual cylinders.

The largest manufacturer in the world of merry-go-
rounds, shooting gaileries and hand organs. For prices
and terms write to C. W. Parker, Abilene, Kan.

Inquiry No. 3688.—For makers of tattooing ma-
chines, also supplies tor tattooing.

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

Foot of East 138th Street, New York.

Inquiry No. 5689.—For hand pumps capable of
use to 40 pounds pressure, for air receiver.

We manufacture anything in metal. Patented arti-
cles, metal stamping, dies, screw mach. work, etc.,
Metal Novelty Works, 43 Canal Street, Chicago.

Inquiry No. 53690.—For a good, serviceable, light-

(llimft boat about 20 feet long, for use on the Mississippi
ver.

Inquiry No. 5691.—Wanted, a practical garbage
crematory.

Inquiry No. 56922.
Haunted Swing.

—For manufacturers of the

Inqairy No. 5693.—¥or manufacturers of porous
stones or material suitable for filtering water.

Inquiry No. 5694.-Want~d, refined kerosene in
cases and barreis ot 62 gallons, for export.

Inquiry No. 5695.—For manufacturers of me-

chanical toys.

Inquiry No. 3696.—For firms desiring pattern
work, in quantities, at cost. Derby’s "attern and Model
Works, Perth Amboy, New Jersey.

Inquiry No. 5697.—For parties to manufacture
several dental devices, including forceps.

Inquiry No. 569S8.—For manufacturers of lawn
clippers or mowers other than rotary or Beal mowers.

Inquiry No. 3699.—For the manufacturers of the
“Crown Corking Machines.”

Inquiry No. 53700.—For the manufacturers of the
Lyman Boat, whichis a round tub snape, made of rub-
ber. with heavy rubber legs and feet, designed for
sportsmen’s use, and so constructed that one cansit in
it and paddle around by means of his feet.

Inquiry No. 5701.—For manufacturers of wool-
scouring machinery.

Inquiry No. 5702.—For manufacturers of a stamp
and envelope m(nstonm made of sheet iron or tin.

Inquiry No. 5703.--FFor manufacturers of patent-
ed fodder forks on contract, made ot cast steel.

Tnguiry No. 3704 .—For a machine that will rivet
both ends of a bar at once, one inch apart.

Inguiry No. 5705.—For makers of furnaces for
smelting lead, tin and Babbitt dross.

Inquiry No. 5706.—For a small canning outfit.

Inquiry No. 3707.—For machinery to manufac-
ture handkerchietfs by weaving.

Ingniry No. 5708.—For Machinery to cut, hem,
ete., cotton or linen cloth into handkerchiefs.

Inquiry No. 5709.—For apparatus to weave, cut
and bem handkerchiefs when made from piece.

Inquiry No. 3710.—For the manufacturers of the
International typewriter.

5711.—For_makers of the vacuum
shoe for walking upside down on the

Inquiry No.
dise or suction
ceiling.

Inquiry Nae. 5712.—For a toy balloon for experi-
menting.

Tnquiry No. 5713.—
for playing cards.

Inquiry No. 53714.— For machinery for making
paper and straw board from. straw.

For makers of board suitable

Inquiry No. 5715.—For makers of machinery for
making towels.

Inquiry No. 3716.—For machines for

cutting
tobacco leaves, green or dry.

5717 .—For makers of a machine for
s and removing the kernel.

Inquiry No
breaking cocoar

Inquiry No. 3718.—F¢r manufacturers of ice-

making machinery for family use.
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and Querws

HINTS TO CORRESPONDENTS.

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

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

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

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

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

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

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9414) T. L. asks: Does the output
of a dynamo armature depend upon the num-
ber of turns of wire about the core or upon
the amount of wire traversing space between
the core and pole-picce? Is the purpose of
the iron in armature merely to atiract across
it the lines of force through which the wire
moves? Is it true that in ring armatures
the wire on the inside is of no use except to
conduct the current generated upon the out-
side? If so, why? Could the wire be ar-
ranged between armature core and the pole-
piece in coils so that all the wire will gener-
ate current and so that the current induced
in one turn of wire would counieract that of
the next? A. The output of a dynamo de-
pends upon all the elemenis of its design, and
not simply upon the two which you name.
The number of lines of force cut per second
determines the volts; the size of the wire de-
termines the amperes. The iron of the arma-
ture core is to furnish a path of low magnetic
resistance forr the lines of force from one
pole piece to the other. The wire in the
inside of a ring armature is of no use except
as a conductor. The turns cut the lines of
force in the opposite directions to those on
the outside and cannot assist these in produc-
ing an electromotive force. A drum armature
has all its wire active and of service in gener-
ating electricity.

(9415) M. P. C. says:
the following questions: 1. In regard to the
gas blowpipe described in “lIxperimentat
Science,” what should be the diameter and
length of the outside tube? What is the size
of the hole in the end of the large tube>
What is the inside diameter of the small or
inside tube? Is it necessary to have the
end of this tube contracted 0.05 of an inch
A. The length and diameter of the outside
tube in the gas blowpipe is of little consc-
quence. A half inch will be ample to admit
the necessary gas. The hole in the end of
the larger tube is a quarter inch, as is stated
in the description in the book. The small
tube may be 14 inch, withh a tip whose open-
ing is 0.05, as given. You should have a tip,
since you cannot get a tube fine enough with-
out a tip, and if you could it would soon clog
with dust. 2. Can all the flames required for
amateur glass blowing be produced with this
blowpipe? A. The flame of this blowpipe is
adapted to small jobs of glass blowing, as is
stited in the book. We are not able to add
anything to Mr. ITopkinsg's work. 3. Can acety-

Please answer

lene gas be used in thix blowpipe, and will
the generator described in  “Experimenial
Sclence” produce the gas fast enough? AL

Acetylene can be used in place of street gas
if you wish, and tihe generator described in
“Iixperimental Science” will furnish gas
enough for the purpose.

(9416) E. P. W. writes: I wish to
ascertain the proper place to put an air-cham-
ber in connection with an elevator, to prevent
a ram which is caused by a sudden close of the
clevator valve. Ilow large should the chamber
be according to the supply? Ilevator men say
the horizontal check valve is the cause of the
ram. Is it? 1 make this inquiry as I am a
water-meter man and we have a great dzal
of trouble with our meters on elevators on
account of the ram. A. We apprehend that
your troubles from water ram arise from a de-
ficient supply of air in the air chamber. Tt is
well known that water under great pressure
absorbs the air in an air chamber, and besides
a chamber full of air with no pressure will he
compressed to less than 1-9 of the capacity of
the chamber, so that your S8-inch pipe under
130 pounds pressure will have less than 7T
inches of its length filled with air, which is
not enough to take up the water ram. We
advise to tap a small pipe into the air cham-
ber at the bottom and connect a high-pressure
air pump to fill the chamber with air at the
water pressure. This will give enough elas-
ticity to prevent water ram. The location is
correct and no other change is needed.

(9417) J. W. L. says: In looking over
a copy of “IFirst Lessons in Dhysical Science”
T found the following (on heat) : ‘“The differ-
ence in the sensation of warmth and vision
produced by the ether waves does not depend

upon any difference in the waves,
the difference of the bodies
waves fall.” Is this

but upon
upon which the
the correct theory of
the relation of heat to lighty A. A small por-
tion only of the waves which come to the
earth from the sun are able to affect the optic
nerve and produce light. A much larger por-
tion of the waves are too long to produce
light in man and many of these will be felt
as heat, if they strike a portion of our bodies
which is provided with nerves for perceiving
the sensation which we call warmth. There
is no difference between these waves other
than that of wave length. 'I'he term radia-
tion is employed to denote the sending out of
waves through the ether of space in this man-
ner. The gtatement you quote is in agreement
with  the best modern statements on this
point.

(9418)

tell me if

J. 8. F. asks: Will you please
there is a cheap and practical way
of testing electric lamps, to tell whether they
are up to the standard claimed for them? A.
The proper mode of testing electric lamps is
by the use of a voltmeter and ammeter or by
a wattmeter. You can then determine wheth-
er the proper amount of current is' consumed
by the lamp. There is no simple method of
measuring candle power which you can use,
since the lamps do not give the same candle
power in dii'('uem directions. The rated can-
dle power is a nlean or average of all the light
sent out in all directions. If the bulb has be-
it should

come dark with age on the inside,
be replaced by a new lamp.

(9419) W. R. writes: Would you
kindly inform me through your paper how I

obtain the gray color on a
A. The steel-gray finish

may be able to
leveling instrument?

on brass instruments i1s obtained by refinish-
ing. First clean off the old lacquer with alco-
hol, repolish all the surfaces to an even luster

or dead finish and make every part clean from
eorease or finger marks. Then immerse in a
solution of one ounce of arsenic chloride to one
pint of water or in proportion for larger quan-

tities, until the desired color is obtained.
Wash in clear warm water, dry in sawdust,
warm and relacquer with a thin ana pale

solution of bleached shellac in methyl alcohol.
Use a broad camel’s-hair brush.

NEW BOOKS, ETC.

VERWERTUNG DES  SPIRITUS TFUER
TECIINISCHE ZwEckE.  Von Prof. Dr.
N. Wender. Mit 88 Abbildunger:.
Vienna and Leipsic: A. Hartleben.
Large 8vo. Price, $1.50.

Low-grade alcohol is destined to become of
great industrial value as an engine fuel. Tp
to the present Lime, there has been no work in
German in which the technical utilization of
alcohol has been discussed with anything like
the thoroughness technologists demand. The
present book seems well calculated to supply
this want. After treafing of the method of
utilizing alcohol in  various countries, the
author describes methods of producing alcohol,

DIE

alcohol  illumination, alcohol cooking and
heating apparatus, alcohol motors and auto-
mobiles. In a brief chapter the author re-

views the utilization of alcohol in chemical
industry.

A TREATISE ON THE PRINCIPLES AND PRAC-

TICE OF Dock INGINERRING. By Brys-
son Cunningham, B.E. T.ondon:
Charles Griffin & Co., L.td. Philadel-

phia: J. B. Lippincott Company, 1904.
8vo.; pp. 559; 34 folding plates and
468 illustrations in the text. Price,
$9.

I'rom a practical point of view, this is a
work that can hardly be too highly com-
mended. It bas also a certain historical value
that should increase with years. No one can
fail to appreciate the high importance of Lhe
subject in its relation to commerce, and lhence
in its relation to municipal and national pros-
perity. We have not space to review the
volume in the manner it deserves, but, fo give
some idea of the contents, we may say tlhat
the practical side of dock engineering is dealt
with under the following headings: Iock De-
sign;  Constructive  Appliances; Materials;
Dock and Quay Walls; Intrances, P’assages,
and TLocks; Jetties, Wharfy, and Piers; Dock
Gates and Caissons; Transit Sheds and Ware-
houses ; Dock DBridges; Graving and Repair-
ing Docks; and Working Kquipment of Docks.
The diangrams and illustrations arve admirable;
plans of many of the principal docks of the
world are given, and a design for a model dock
system is offered. The book should be in the
working library of all who are interested in
any phase of harbor improvement, or in the
machinery and appliances used in such im-
provement.

A S1UpeENT'S MANUAL OF A SERIES
QIIA NTITATIVE EXPERIMENTS.
Dayton Clarence Miller, D.Sc.
ton: Ginn & Co.1903. 8vo.;
404. Price, $2.

This textbook of physics is based upon the
course given to the sophomore class in the Case
School of Applied Science. The selection -of
the problems and their treatment is the result
of twelve years' teaching experience, and the
grade of work is that of the course in general
physics which is taught in colleges and tech-
nical schools. "The several important exercises
are here printed for the first time in a labora-
tory manual ; and among others that are given
a more efficient treatment than is usual in such

orF
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books, are those concerning the comparison
and calibration of graduated scales, the bal-
ance. density by hydrostatic weighing, ther-

mowmetry, calibration ol thermometlers and high
temperature measurements, the mechanical
equivalent of heat, photometry, spectrometry,
the capillary electrometer, and the like. The
boek is illustrated by 180 diagrams. It is con-
cise in style, and will be found of great assist-
ance in the teaching of physics.

STEVENSON’S SeEA Guibk AND YACHTING
ManNcaL ror 1904. Edited by Paul
Eve Stevenson. Published by Gard-
‘ner & Cox, New York. 16mo.; pp.
219. Price, 25 cents.

An excellent manual for its purpose. It con-
tains everything that a practical yachtsman
needs to know, anhd a large amount of very
useful information besides. The tide tables
are complete, and, of course, thoroughly up-to-
date. The information relative to waterways,
anchorages, lighthouses, currents, and the vari-
ous items that are essential to summer cruis-
ing is particularly detailed and complete. The
mannal has the advantage of being a size that
can be slipped into the pocket, instead of being
left to be stowed away in some locker, where
it would be most inaccessible when it was most
needed.

BUILDERS’ ARCHITECTURAL DRAWING SELF-
TaveHT. By Fred. T. Hodgson. Chi-
cago: Frederick J. Drake & Co.,
1904. 8vo.; pp. 262. Price, $2.

Mr. Hodgson, in writing this book, has com-
piled from the various voluminous works on the
subject, and from his own knowledge of archi-
tecture and building, a very helpful handbook
for young men engaged in subordinate positions
in these trades, who have no particular knowl-
edge of drawing or geometry, but who, if they
should acquire a fair working knowledge of
these subjects, would Dbe capable of filling,
with credit, better positions. The book is writ-
ten in concise style, and is well illustrated
with some 250 odd drawings. It should be
found very helpful by all who are trying to
secure a working knowledge of architectural
drawing.

CATALOGUE OF THE
ING COMPANY.
Engineer. New York:
Fireproofing Company, 1903.
pp. about 250. Price, $3.

This handbook forms an abridged edition of
the larger work to be brought out by the Na-
tional Iireproofing Company, and which, it is
expected, will deal very completely with fire-
proofing materials and construction. The pres-
ent volume is printed from plates that will be
used in the larger one, and is issued in the
form of a pocket manual, being neatly bound
in flexible leather covers. The sample pages
it contains are taken mainly from the second
and third divisions of the larger work, which
treat of “material” and “safe loads.” There
are also, however, a number of pages of speci-
fications of floor construction, entitled “Model
Floors,” and a series of “moment of resistance”
tables, which make the handbook quite com-
plete, since, aside from their special uses, they
can also be used for obtaining the safe loads
of the beams, and consequently can be made to
take the place of the tables in the rolling mill
catalogues, which tables have heretofore gen-
erally been used for obtaining the safe loads
for the different sections of steel I-beams and
channels. The book has numerous blank mem-
orandum pages; and as it is the first concerted
effort from a scientific standpoint which has
been made to thoroughly treat of the materials
as well as the methods

NATIONAL FIREPROOF-
By Henry L. Hinton,
The National
12mo.;

now in common use,
prevailing, in the construction of fireproof
buildings, it should be of great use to all those

engaged in the building trades.

INDEX OF INVENTIONS

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

June 21, 1904

AND EACH BEARING THAT DATE

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

Adjustable bit, W. H. de Roseaul .......... 763,072
Agricultural hullor, Marrs & Wolf . 762,920
Air Dbrake, Graham & DPotts 702,!)1)9
Air brake, W. O. Mundy ... 3,310 to 7(}{%,:{}2
Air compressor, hydraulic, J. . Alexander 71_)‘,5,2&9
Amusement apparatus, W. 8. Tothill ..... 7"%':’,529
Anchor, land, A. Castelin ...... .. ZG.ZE'Z‘)S
Applicator, & B. 'fl‘ope ..... ¢ ind 16:3,081
Ashes, apparatus for separa ing and _

coke from, C. N. Paver .... ve... 763,018
Autosleigh, W. C. Weiss y
Balance leaf, celluloid perpetual (1.1113, W.

I'. Dodsworth ............ - 7Q;~3,0!)],

Baling press, H. Larose .. 7(?:},()()5
Barrel closer, H. L. Iflanick 7({},’172
Battery plate, H. C. Porter 7(3:§,522
Beadworx loom, W. W. Dinwiddie . . 7011,050
Bed, sofa, J. Christensen . 763,156
Bedstead tray attachment, H. B. Hales ... 763,281
Belt punching implement, W. W. Woodley 765]37
Binder, loose leaf, Gresham & Schade ..... 763,176
Bit. Sce Ad]ustable bit.
Blotter holder, H. T. Patterson .......... 763,017
Bolster, body, J. Green . . 763,278
Bomb lance, . E. Brown ...co.cveee..... 763,147
Books, etc, oummeutmg the f,

Miegel .... ceresene.. 163,196
Rottle, nonleﬁllahle, G W, I‘llbrun . .. 762,992
Bottle, non-refillable, A. Johnson .... 763,290
Bottle, non-refillable, C. F. Rohwer .. 763,328
Bottle washing apmarums, F. Goebel 763,174
Box or candy cover, A. J. Field .... .. 762 894
Bracket and support, H. F. Keil .......... 763 061
Bracket and support, H. F. Keil, reissue 12, 231

Brake hanger, non-chattering, R. C. Taylor 762,956

Foot and

er
Screw Cutting
Cross

" Lathes

FOR FINE, ACCURATE WORK
| Send for Catalogue B.
SENECA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N.Y., U.S. A.

-“Star”

= Automatlc

L CINCINNATLO]

and Turret Lathes, Pian-
Shapels and Drill Presses.
. 24 St., Cineinnati, O.

Foot and Power

SHEPARD LATHE €O..

i giE&M SHoyg |
~— OhioUSA|

Toledo
o) o ) 0-
The VilcanjronWorkd ¢

TAKE THE NI(,KEL PLA'I‘E ROAD FOR
THE ST. LOUIS FAIR

Lowest Rates and many unusual prlvxleges Special

$15.00 rate on certain dates. Full information on appli-

ation to local Agents, or R. E. Payne, General Agent,

291 Main St., Buffalo, N‘kY" or A.W. Ecclestone, D.P.A.,

Marine Motors

If you want a Gasoline
Motor, with all the good
points and none of
tne bad, buy a

“RELIABLE”

Either jump or make
and break Spark.

Boston Gasoline Engine Co.
134 Broad St., Boston, Mass.

HIGIIEST GRADE GREY II{()N CASTING\
For Gasoline Engines and Cylinders
All kinds of Automobile Castings.
FRONTIER IRON WORKS, 2 Auburn Ave Buﬁalo N. Y.

KENT POCKET METERS

Automatic Volt-Ammeter

Is designed and calibrated espec-
i ially for testing batteries on gas
§ oline automobiles and launches
¥ 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
battery tester on the market.
Volt-Ammeter $6.00. Amperemeter %5.00.
Atwater Kent Mfg. Works, 110 N. eth St., Philadeiphia, Pa

ELECTRO MOTOR. SIMPLE, HOW TO

make.—By G. M. Hopkins. Description of a small elec-
tric motor devised and constructed with a view to assist-
ing amateurs 10 make a motor which might be driven
with advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
lathe nr any machu e requiring not over one man pow-
er. h 11 figures. Contained in SCIENTIFIC AMER-
ICAN SI'PPLEML\T No. 64.1. Price 10 cents. To be
had at this office and from ail newsdealers.

The Franklin Dynamo

Furnished in parts for amateurs to
put together. Output of 5 amperes
and 10 volts. Just the thing for ex-

eriments or practical use. Will
rive sewing machine or small
lathe, or light six 6-candle lamps.
Rough castings, $3.50; partly ma-
chined, $6.00; parts a]l machmed

f ready to assemble and wind, $8.50

Blue prints and directions wmh each
o set. Send for booklet 9.

PARSFLL & WELD. 129-181 W. 81st St., N. Y. City

LATHES

First-class tools at reasonable prices. We build
foot and power lathes from 19 inches to 15 inches.
Sengitive drills, emery grinders and wood lathes.
Write for con\plete catalog. We guarantee to
interest you.

The Carroll-Jamieson ’Wn(‘hlac Tool Co.
Baravia, Onro, U.S.

SIMPLICITY —e
oo HIGH POWER

" DURABILITY

““ One Lever Drive’’

For particulars write

Moaroe Engine Co.

19 Harvard Place
BOSTON, MASS.

Auto fype

NOISELESS

Bevel Pinions

‘We can furnish our New Process
Noiseless Piniong 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.

ELECTRONS AND THE ELECTRONIC
Theory are discussed by SiR Or. [vmn LODGE in SCIEN-
TIFIC AMERICAN SUPPLEMENTS 1428, 1429, 1430,

432, 1433, 143 Price 10 cents each, by
mau. Muml A\ Com pany, 361 Broadway, New York (,1Ly
and all newsdealers.

R eversible 4-Cycle
Marine Engines

Simple Durable Economical
Send for Catalogue
ROYAL EQUIPMENT CO.
45 Golden Hill St., Bridgeport. Conn,

New 7in. BENCH SHAPER

‘The best of its kind on the
market. Furnished mounted
on a column if desired . . .

Special machinery built to order
Inventions Developed.
Send for Catalog

L. E. RHODES
HARTFORD, - CONN, U. S. A.

Bread cutting machine, C. B. Poignant ...
Brick machine, J. A, Cothran ........
Brick or tile (lw hollow, A. Gillett
Briquetie fol'miug vn:whim\, C
Brush cutter, L. K. Gaunett ......
Brush, pueumut«ic, L. B. llowell

Brush, reservoir or fountain, J. B

allance. .

Bucket elevator, chain, H. M. B.mwxuvu. 7

W. Merrill
Button, tufting, K. A. N r
Calculating machine d(’tl’ldtll]"‘ m\-

MeBerty

Calipers, adjustable, H

Can filling machine,

Cane and stool,

Cant hook, N.

1>mm-1, 10N

18, 1~‘I i

W. K. H. Woerncr. .

J. C. Winters ..
Doughuty

(umbmed, M. I\
Blauchet

Car brake, E. Williams ........ 763:1154
Car brake safety attachment, J. 763,346
Car door fastencr, C. W. Booth 762,981
Car drop door and operating mechanism, D.

Co Courtley  woviiiiiiieiiennnnanns ... 763,265
Car mover, R. I. & J. I ilagemun . 762,901
Car operating mechanism, dumping, 8. J.

Johnsou "o ool ol 763,185, 7(}3,186
Car, tauk, °. L. Rogers ..... . 763,116
Cars by band, device for propeiling

or tram, IL J. Gehr ................. 762,898
Carbureter, J. Ruthven ...... 763,074
Carrier-frame, folding, A. IL. O. 762,979
Carving machine, II. Newhouse .......... 762,930
Cash controlling apparatus, R. & W. Schnei-

6 76:3,025
Cash register, C ()r Heyne . 762,903
Caster, G. W. Smith ...... . 763,214
Catcher, autumatlc A J. Maskrey . 763,192
Cement  block muking machine, W. I\

Peeler .... P ( (A K
Chalk holder, D Johdnson . 763,060
Chatelaine, wateh, A. E. Epple . T63,097
(‘heck holder, R. A. Lachmann 762,916
Chocolate ercam eggs, dipping frame for,

J. Bacssler ....iiiiiii i 762,978
Churn and freezer, combined, J. R. Yar-

brough ......coveeiiiinn, .. 763,139
Circuit mtonupter for Jnmp Spdlk cmls, C.

H. Fischer ......... eeeseceasiaeaaan 762,993
Clamp. See Pipe clamp.

Clasp, K. A. Neider ... 763,014
Clasp, J. Jenkins . 763,343

Clay, machinery for separating stone ﬁom

Sabroe ......... 763,022
Clip, J. A. Mayers ...... 763,303
Clothes line, A. D. Moye 763,309
Clothes wringer, W. Bulkele, 762,983
Coffin, J. Donahue ............. 763,092
Coin controlled machine, P. BE. Berger 763,040
Coin freed apparatus, J. Jofeh 763,289
Comb, C. E. Miller ........ 763,012
Combing wheel, ¥F. L. Cross ..... . 763,159
Combustion regulating means, J. . W,

Kitchen ........ccoiaal, 762,912, 762,913
Concrete piles, forming, F. Shuman .. .. 763,213
Condenser, 1. M. Eynon .......ceeeceeeee 7().516.)
(omluctom safety device for stmng eurrent

overhead, C. C. van der V.11k ceeeea.. 763,223
Conveyer, J. M. Bdwards ..... . 763,268
Conveyer, belt, J. J. Ridgway .. 763,207
Cooking, time indicating chart for, .

Parnall ... .o ol Ll . 763,109
Core box, green sand, P. F. Woods .. 7()3,],1
“rane, C. Van Driessche .......... 763,222
Cultivator, M. & J. H. Jennings . 763,288
Cultivator, . W. Roberts .... 763,324
Cultivator fender, C. W. Whethtone ...... m" 968
Cultivator shovels, ete., clamp for, W.

0] 0T 763,216
Cungent regulator, J. B. Entz 763,168
Curtain fixture, H. E. Keeler 763,102
Curtain fixture, H. M. Sturgis 763,219
Curtain pole, B. E. Bingham 762,873
Cutter, E. J. Stewart ...... 763,124
Decorticating machine, P. P. leme 763,170
Defecating apparatus, Altolaguirmre & 711\)11-

B . 763,084
Dental chair arm rest, A. W. Browne.... 762,877
Depth gage, I Spaldmg ............... 763,076
Detector war automatic cut-off, J. T. "Ham-

DAY ettt . 763,180
Directory, telephone, I< Drowns 763,093

Display fixture, A. A. Braten ..
Dock pontoons, pipe joint for floa

N. A. Berner ...............
Draft equalizer, G. L. Iinglund
Draft equalizer, reaper, L. Krau
Draw bar pocket, R. Harding
Dredging machine anchor, J.

Sherwood

Dresg shield fastener, A. G. Swan . &
Dust-arrester, W. J. Newton, et al 7(1- 199
Dye and nmkmg 5ame, anthracene, .

Weltz  .............. e 763,233
Dye and making same, blue sulfur, E.

Mathe . 763,193
Dyes, making sulfur, A. . 76,,,2()
Electric brake, F. C. Newell .eeeeeerrnnnn 763,108
Electric uulms means for tuning and ad-

justing, k. Braun ..........cc0000... 763,345
Electric currents, artial circuit for, G.

ThompSON . ...voliernnennneennnnn 762,957
Blectric furnace, C. P. E Schneld(‘r . 763,330
Electric light fixture, G. H. Young ...... 763,237
Electrie lighting apparatus, W. Knobloch 4()%002
Electric motor controller, W. N. Vance. . 763,031
Electric oscillation systems, appavatus for

determining the length of waves and ob-

'ving the oscillations in, J. Donitz.. 763,164
Electrical drive for centrifugals, W. L.

DIOHEr weiiiie i 762,988
Electrode, ualira violet ray, C. F. W. Horn 763,183
Elevator door opening or closing dovic(\, H.

M. Jenkins ...........e.... ceee.. 763,184
Elevator safety device, P. Bmmel 763,144
Embroidery hoop, W. J. Reinhart . 763,113

Engine feed mechanism, explosive

‘Washhurne

Engine vaporizer and igniter, oil,

W. W. Tuck .......c.covvnnnn ee.. 762,960
Extracts by electricity, dppdlatlls fm mak-

ing, G. D. Burton ..... 763,152
Eyeglasses, M. M. Kime . 762,911
Fabric renovating apparatus,

heurer ............. eeen T63,082
Tan, rotary, G. M. Rudd ... vee. 763,073 1
Tarm gate, D. Shildts . .. T62,051
Fastener, N. Bray . 762,876
Faucet, G. K. Cooke . 763,263
Felting apparatas, Flave . 763,273
Tence, Jf. Pence .......ccciiiivinnas vee.. 763,202
I'ence clip, wire, J. W. Bodge ............ 763,339
FFenee stay wire tie, woven, 1. E. Metcalf. 762,921
Fender. Sce Cultivator fender.

Fiber material suitable for twisting and
spinning, manufacture of rolls of short,

R, Kron, Ji. ceiieiiiiiiiinineennenn. 762,914
TFilter, floating water, J. Roche "'“,'
Filter, water, ¥. A. North
Filtering boat, J. Roche )
Fire alarm (Lppurdtus, L. Campbell ...... 763,042
| Fire walls, means for flashing, W R. Rose 762,945
Flushing tank, B. Walker, Jr. .......... 763,22 1
Folding box, Z. B. Webh 762,966
Folding box, G. A. Bisler 763,142
Fruit wrapping paper holder, IX. Coope 763,045
Fuel by distillation, manufacture of artificial,

J. M. Davis e e i 763,267
Fuel feed device, pulverulent, W. 763,033
Furniture foot pdd, D. L. Miller . 763,306
Ifuse for armor piercing plowotlle\, H. S

Maxim ................ 763,302
Fuse, shell, C. P. Watson ... 763,230
Gage, 1. B, Shepardson ... 763,211
Garment stretcher and hanger, B C. Dedrlck 763,163
Garment supporter, F. Ferguson ..... . 763,271
Guss burner, R. Bucknam ....... . 762,878
Gss generator, acetylene, S. Rushmore . 763,118
Gas generator, acetylene, J. C. Waugh 763,231
Gas generator, oil, F. H. Bates..... 763,039
Gas generator, water, D. McDonald 763,313
Gas or vapor burner, A. H. Artz .. 763,140
Gas pipe cut off valve, Eaton & I‘ay . 762,890
Gas regulator, G. T. Gamhle y

Gate, J. Combs .
Gate closer, ¥. B, Rhoades
Gearing, changeable speed, G. M. Beard..
(Glass articles, drawing, J. A. Chambers.
Glass, drawing, J. A. Chambers
Glassware, making pressed, 0. A. Mygatt.
Grading machine, C. Caswell
Grain drill shoe, J. A. Ransom
Grain dump, Wilson & Hilling
Grain elevator, T. F. Hall ...
Grain lifter, header, J. Mees .
Graphophone, . Holden
Handle fastening, M. F. Mohr «evovvvennes

. 763,055
L 65,100

. 762,928

. 763,041
} 762,872

. 762,965

762,940

763,261
T62,809
762,906

763,241

7 5
763,013

762,971

762,802
7 6 ,25]-‘ i
1008

7 62, 9. W0
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WONDER Acetylene Burners

Price 2 RE THE BEST
40c. each.  Sold by good dealers or write

Ghe STATE LINE MFG. CO.
9th & 10th Sts (‘huttannogu, Tenn., U. 8. A.

World's Fair Visitors

Will profit by adding a trip to Colorado, Utah or the
Pacific Coast, touring the delightful Rocky Mountain
region via thé

Denver & Rio Grande Railroad,

which has more scenic attractions. mountain resorts
mineral springs, and hunting and fishing grounds, than
any other line in the world.

The invigorating ciimate of Colorado makes it espe-
cially inviting for a summer vacation. As health re-
sorts Manitou, Colorado Springs, Glenwood Springs, and
Salt Lake City, are world-famed.

Low excursion rates prevail to Colorado and Utah
via all lines, allowing liberal stop-overs at and west of
Colorado pomts

‘Phrough car service from St. Louis and Chicago to
Colorado, Ltdh and California polnts. Superb dining
cars, service a-la-carte, n all through trains. Beauti-
fully illustrated booklets will be sent tree on applica-

tion to
S. K. HOOPER, G. P. & T. A.

“Globe”

GASOLINE
Marine Engines | write for catalogue.
Built by ....

PENNSYLVANIA IRON WORKS CO.. Philadelphja, Pa.
and 136 leerty bt., New York. [J S

The Apple T()MATl
For Gas Engines, Launches AU % c
utomobiles, ete, ’ L

No wore belt, battery and com -\

mutator tmnhles, and
waterproof. Easily attached
increases power and speed.
Send for full particulars en our
igmition apparatus.

The Dayton Electrical Mfz, Co.
93 Reibold Bldg.. Dayton, Ohio.

Improved. Simple.
Reliable, Fconomical.
Substantial. Prices
Right.  Guaranteed.

=P

e
SparKnER

For PIPE-THREADING
or CUTTING

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

%, "™ FORBES PATENT DIE STOCK

Vise is self-centering and dies are adjust-

s able to any v: ion of thefittings. Parts

can be duplicated at slight cost when worn

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

CURTIS & CURTIS CO..
6 Garden St., Bridgeport, Conn.

ELECTRICAL FURNACES ARE
fully described in SCIENTIFIC AMERICAN SUPPLE-
ME;I’}E 1Pl ncz l0](:37{1. 137[.)), 1411 ‘)1 14*;0 1421,
. ri ents eacp, by mail. Munn & Compa
361 Broadway, New York Lliy, and all newsdealers.I R

I\IA(‘HINE No. 30.
Range %-2in. R. & L.

ARMSTRONG S PIPE THREADING

- AND -

CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches.
Water, Gas, and Steam Fit-
ters’ Tools, Hinged Pipe Vises.
Pipe Cutters. Stocks and Dies
wniversally acknowledged to be
= THE BEST. (3 Send for catalog.
THE_ARMSTRONG MFG. CO.
Bridgeport, Conn,

ORIGINAL BARNES

e Upright Drills

10 to 50-inch Swing
Send for Drill Catalogue.

W. F. & JNO. BARNES CO.
(Established 1872)
1999 Ruby St., Rockford, IlI.

28y USE GRINDSTONES 9

[ 80 we can suppiy you. Al sizes
meunted and unmounted. always
keptin stock. Remember, we make a
specialtyof selecting stoneﬂ for all spe-
cial purposes. I~ Ask for catalogue

The CLEVELAND STONE CO.
'Zd Flgor. Wilshire. Cleveland, 0.

ROTARY PUMPb AND ENGINES.
Their Originand Development.—An important series of
papers giving a historical resume of the rotary pump
and engine from 1588 and iliustrated with clear draw-
ings showing the construction of various forms of
pumps and engines, 38 luustmtmns. Contained in
SUPPLEMENTS 1109, 1110, 1111. Price 10 cents
each. Forsale by Munn & Co. and all newsdealers.

PERFECT PUMP - POWER.

is attained only in the
TABER ROTARY PUMPS
They are mechanical
simple and durable.W ill
pump hot or cold fluid,
thin or thick. Reqmres
no skilled mechanic.
ower at least cost. All parts
uterchangeable.  Made of
irom, steel or bronze, Can be
driven by belt, motor or en-
attachment. Large llustrated (‘ataloque free
ER PUMP CO. 32 Wells St., Buffalo, N.Y., U.S. A.

W

©
ONCAVE Case Hardened Stock. Blades ©
hardened to Spring Temper and graduatea
to 32ds and 64ths, 2 to 12 ins. longA
‘Write to-day for Catalogue No. 17 ©

%" THE L. S. STARRETT CO., A’thol Mass. 8
0999699999666@69@@@669@99699

. 162,924

SPRING HUB

FOR

BICYCLES, [10TOR CYCLES, AUTOMOBILES
Holds several World’s Records
forspeed. Relieves and breaks
j jar below the axle, thereby

saving at least half the wear
ontire. Absolutely guaranteed,
FRANKR SCHMITZ ®&. SONS
560Q-564 Orleans St. = = Chicago, I1L



JuLy 2, 1904.

Scientific American

T —

Valuable Books

LA
REVISED and ENLARGED EDITION

The. Scientific American

Cyclopedia ==

Notes and %
Queries.
15,000 R eceipts. 734 Pages.
Price, $5.00 in Cloth. $6.00 in Sheep. %6.50
in Half Morocco. Post Free.

This work has been re-
vised and enlarged,

900 New Formulas.

The work is 80 arranged
as to be of use not only to
the specialist, but to the

eneral reader It should

ave a place in ever
home and workshiop.
circular containing full
Table of Contents will
be sent on application.

Those who already have
%He Cyclopedia may obtain

e

1901 APPENDIX.
Price, bound in cloth, $1.00
postpaid.

TWENTY-THIRD EDITION

EXPERIMENTAL SCIENCE.

By GEORGE r1. HOPKINS

Revised and Gveatly Enlarged. 2 Octarvo Volwmes.
Pages. 900 Iiustrations. Cloth Bound, 1’0\5 paid,
(0, ftalf Morocco, Postpaid, $7.0 or
Volumes Sola Separately : (loth. $3 00
ver Volwine; .f Morocco,
1 per Volume.

EXPERIMENTAL SCIENCE is so well known to
many of our readers that it is hardly necessary now to
give a description of
this work. Mr. Hepkins
deciced some months
ago that it would be
necessary to prepare a
new edition of this work
in order that the many
wonderful discoveries
of modern times might
be fully described in its
pages. Since the last
edition was published,
wonderful develop
meilts in wireless teie-
graphy, for example,
have been made. [t
was mnocessary., there-
fore, that a zood deal of
new matter should be
added to the work in
order to make it thor-
oughly up-to-date, and
with thisobjectin view
some 200 pages have
been added.
count of the increased
size of the work, it has
been necessary to dividge
it into two volumes
handsomely bound in
buckram.

Practical Pointers
For Patentees

Containing Valuable Informatton and Advice on

THE SALE OF PATENTS.

An Elucidation of the Best Methods Employed by the
Most Successful Inventors in Handling Their Inventions.

By F. A. CRESEE, M. E.
144 Pages. Cloth. Price, $1.00.

Home Mechanics
for Amateurs

This book-bas achieved an unparalled success in one
week, and a Special Edi-
tion of 4, 000copies has been
orcered. It is by far the
largest and best. book on
the suybject ever offered at
such a low price. It tells
how to make things the
right way—the *“ only "way
—at small expense. It will
prove of value to you—
much more than you real-
ize. Do things with your
hands. Send for a circular
giving contents—the circu-
lars cost only a cent -the
book $1.50 postpaid. If the
book could meet you face
to face you would be the
first to purchase. The first
large edition is almost
gone, order to-day.

Price $1.50

1,100

370 Pages 326 Engravings

APPLETON’S

Cyclopedia of Applied Mechanics

A Magnificent Set in Three Vols.

Handsomely bound ¢ half moroceo, each volume contain-
ing over Y08 pages, with nearly 8.000 emmm'ngs,
with full explanatory details.

Speclal Offer !

Heretofore the pub-
ishers’ price of this

80ld only by subscrlp-
{ tion. We have se-

will box
ship. prepaid,
the three volumes to
_address i

Canada on receipt of

$12.00

By purchasing now
from us you save half
the original price and
‘have inreturn a tech-
nical cvclowedia and
dictionary, the great usefulness of which has been tes-
tified to by nearly 100,000 purchasers of this valuable
work - technicians and mechanics who refuse to esti-
mate its value to them in their work by mere dollars
and cents.

== Aad %1 extra for expr essage to England and the Conti-

nent, or $2 extra t Australic and other countries.

= .Spwml circular of contents of these volimes sent f’ree.

MUNN @ CO.
361 Broadway New Yorh Ciwy

IIarvester reel, Go L. Xnglund ... e
ITat brim mm(-\lvn V. A, Walluee .
Ilat fastener, J. J. Smith ........
Ilay rack, wagon, J. T. an
Headlight, locomotive or street ce
Raincy . ..
1Iecl for boots slmug, L‘tL, lOtdtdble or re-
versible, J. Classen ....... [

ITide 1lo\hmg machine, J. H. beals .
Iinge, J. A. Slama
Ilinge, B. . Burtis ...
Ilinge, universal frictional, F.
ITolder, S . Meye peter

ITook and eye, garment, \\
ITorse cover, J. L. I\Jt(ht\n .........
Tlorse detacher, K. L. Duncan ....

Horse detacher, L. S, Morrow ...... .
THorse detacher, J. 10 Gardner
Horseshoe, J. C. Iiggins ...

Ilo 'seshoe, W. O. IHarmon ......... .

ITorseshoe calk, B. McKenzie ......

Horseshoe overs s]mc, de ‘hable, W. O IIdl-
mon

Hoge carry

ilose coupling, \\ M«-l( Al]th

ITose uouplin;.';, E. H. Gold ...

Iose coupling, Nchwuamberger & Thombon
ITose coupling, J. Winkler ....ooivieenan..

ITose coupling, L. R. .
Hose mender, J. B. Malvm ceereeas .
Ilot water generator, Il. Junkers . .
Ice, apparatus for the ploduetlon of, \\ E.

Crane . ceseaeane .
lce freezing plate, W. J. Woodcock .
Ice, producing, W. HE. Crane ..... ..

Ice tongs, W. J. Woodcock .

Indicator, II. J. Rich .......ccciiieeieannn

Insect collecting and destroying machine,
II. W. Steinmann .........

Insulator or ether bolts, holding devue f01,

762,891
762,964
763,215
163 358

763,272

763,044
762,949

T6irass

76. ,069

763,282
763,338

. 763,010

763,175

. 763,210

T6:5 236
TERBIT
763,191
762,910

76 3,089

763,021
763,217

ebler & ANAOISON «v.ve.ecersasees.. 163,245
Iron. See Soldering iron.
Jar closure, P. IL Kohler .....cce0ceee... 763,062
Journal bearing, componqﬂting, M. F.
Stadtmuller ....oeveviienan. . 763,077

Journal box dust pu)()f lid,

Wescott, Jr.
Knife, W. A. Rayment
Label cabinet, A. Decker
Label holder and protector

POUL tiienienennnnnnnn .

Tadder, Step . L. bch\\dlbv .
Lamb bulb and reflector, u)mposlte 1110:111-
descent, 0. A. Mygatt
Lamp extinguiqhing device, G. 0 A. Lie-
bau .. i

Lamp guand and st1nd combined,

J.o G Tudor ...eeeiniiiiiiiiiiiiens
Lamp guard, 1nc‘mdehtent, J. W. Matthews
Laundry marker, W. Reed oo,
Leather cutting machine, If. Par 011s, re-

ISSUe e e i .
Lenses, apparatus f()l Lmdnw the XmS And

Tlamilton
combined

prismatic power of, I
Letter sheet and envolope
Archer

;763,132

763,111

. 762,888

763,128
763,209

. 762,927
. 763,007

763,129
763,009
763,523

12,234

762,996

. 763,035

Lime  sucrate, & o

B G 5 T P 762,915
Load wrake ap tus, Turner & Blackall.. 762,962
Load retaining stakes, supporting and re-

leusing means for, D. dcLaughtin .... 763,514
Loading and unloading apparatus, A. R. 3

TIOIMECH i iiiieeeeennceeenanneennnnnnsns 763,182
Loading or unluadmg appamtus slmg, O.

Blodgett ... .. 762,875
Locomotive cab windo

Douglaxs ... 762,889
Locomotive watm

WHhilney coviveiiiiiiininan 76:3,300
Loom 1|111|1<T detecting means, J. Nmthlop T63,015

Loom for {he manufacture of Oriental car-

pets, Boyer & Baum . 763,250
Loom lay motion, A. S. Cowan . 763,088
Loom, narrow ware, F. Benz, Jr. . 763,247
Loom pile wire, H. Hardwick ..... . 763,181
I.oom shedding mechanism, F 763,086
Loom shuttle, A. Isherwood . e 762 905
Loom shuttle check, B. F. McGuiness .... 76)1()4
Loom shuttle checking means, I Snow ... 763,122
Loom 'p stop motion mechanism, O. A,

Sawycer 763,119
Lunch box, M. J. Luce .... 763,297
Mail bag catching and delive

J. Swihart ... 763,078
Mail bag catching aund delivering device,

P. . Neil ........... 763,316
Manifolding ‘dppdldtlH G. 762,938
Marker, land, E. O. Doak 763,342
Measuring J'HS!I'lllnL‘Ill, recording

Weston & Benecke, reissue ..... . 12,235
Milk can, J. B. Conover ...... 762,884
Milk cooling and aerating device, II. B.

l Msworth oo ciiiiiieaa. 763,270
Mining and excavating apparatus, H.

TRhOmMPSON o vvtttiiie et 763,030
Moistencer  for gummed surfaces, M.

Losic e ... 763,296
Mold, M. . tevens . ceee. 763,333
Motion, device for imy g ombined

rotary and 19(’1pmcatmg, J. Thomson.. 762,958
Motion feed lubricator, C. West Lee.. 762,967

Motor control, pneumatic s:)btem for, F. B.

[0 .
Motar control system, I, B. Corey .
Motor control system, C. L. Perry

D. Wheeler .....

Motor engine, J.

Mower, lawn, W. P. Aunthony .
Mower, Jawn, J. L. Sullivan
Mowing machme, J. W. Latimer

Mowing machine swath cutting attaehmmt

J.  Mussell
Muffier, I. B. Uliom .
Musie 1(-1f turner, W. N()ssmdy ..
Music roll pmfoldtm" device, H. P. Ball..

Musice stand, A. Krauth
Musical instrument, S. W. Clark .
Musical instrument tracker bar, much.unul]

Courville & Draper .
Nickel hydroxid, (‘LOVOllIlg, H.
Nut lock, C. F. Degner...........coceuu.n..
@il burncr, crude, K. N. White
0il burner, crude, E. Darby
0il, electrically extracting essential,

Burton
@il feeding device, Mathews & Bauer.
Opera glass, folding, E. Batault, reissue...
Ore separator, H. A. Allen ..... 762,866,
Ore sizer and concentrator, A. H. Phinney.
Ore slimer, I. F. Monell..
Ore treating apparatus, H. A. Allen
Ores, classification of the metallic

stituents of, A. E. Cattermole
Ores from gangue, separation of the metallic

constituents of, A. E. Cattermole ....
Package carrier, O. Leuschner ...........
Packages from loose unpacked materials
and unfolded wrappers, producing
wrapped, O. Nord .......
Packing, cemposition, W. L. Glle
Packing, piston rod, T. S. Inge ...ceece..
Pads. See Furniture foot pad.
Pad forming machine, E. J. Stewart .....
Paper bag making, D. Appel ........
Paper, drying, W. M. Barber .
Paring kmfe W. IL Wright ..........
Pasteboard I‘ﬂ«l]xlﬂ"' machine signaling devme,
O. Mietaschk ....... ... ..., .
Pavement making maLhme, G. R. Wllton..
Pen, drawing, G. R. Pyne
Photographic film washing and drying p-
paratus, W. Cross .............. cesese
Photographic roll film, F. Schmid .........
Piano-action damper sustaining device, A.
Nickel ............... ...
Pile for use in forming conueto pl

ng,

(62 ‘)l‘)

. 763,068

763,221
763,201
763,038
763,044

. 763,157

! 762,986

. 763,053

763,049

L. 762,969
. 762,087

. 763,151

. 762,869

763,259

763,260
763,104

76& 000

763,218
762,976
763,242
762,974

763,011
763,135
763,205

762,886
763,024

763,200

preparatory, . Shuman . 763,212
Pipe clamp, H. Fishering .......... . 762,994
Pipe connection, soil and sewer, .

Lutz ..., . 763,298
Pipe joint, J. A. Mec ulloch . .. T62,920
Pipe wrench, W. A. Hostetler . 763,099
Piston ecylinder, R. Herman 763,280
Pneumatic motor, portable, R. A. Norling.. 762,932
Pole attachment, C. . Zimmerman ...... 763,238
Printing press feeder, T. C. Merz ........ 763,195
Propeller, boat, F. J. Buzbee ............. ((32 981
Propeller speed governor, E. Miles 762,923

ship, C.
Pump cylinder, R. Stone ..... ..
Punch, ete., F. E. Walden
Radiator, J. Tlutchinson
Radiator valve, D. I Morg
Rail plate and fastener,
Rail tie and fastener, J. T. Rohm

Railway coaling apparatus, E. A. Raasch. .

an 7
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IVY OR OAK
POISONING

immediately relieved and quickly cured by

~ Hydrozon¢

Harmless, although a most powerful
healing agent.

1 will gend on receipt of 10centsto pay
postage,

A TRIAL BOTTLE FREE.

Send for it now. It will immediately
relieve and promptly cure Insect Bites,
Hives, Prickly Heat, Sunburn, etc.

Sold by leading druggists.
None genuine without my signature.

o, Checttmtazt

Dept. U, 63 Prince St., New York
Sendfor Booklet on “ How totreat diseases,” contaitts
ing hundreds of testimonials of wonderful cures.

i cABOT'S S

FORXRX 'I'I-ID B A TEL

Such_cleanliness, refreshment and invigoration! Twrkish bath effect.
The body FEELS stimulated. After exercising and for aching feet, a
blessing.” Removes pers tion. Antiseptic safeguard against disease.
At all dealers or 10c. and 25c. pkgs. by mail, Look for above trade mark.
Sulpho-Napthol Co., 15 Haymarket Square, Boston, Mass.

WATE A PERPErUAL SUPPLY
usually means perpetual ex-
pense. The windmill and gasoline engine
are costly to install and run. Niagara
t{rauhc Ram will work con-
% tlnuous]y wherever there is a running
stream. Nothing to blow down, blow
up, or require attention. Reduires
less head of water to operate than
other ram. Never meeds re-
pairs. Catalogue free.

Niagara Hydraulic Engine Co.,
CHESTER, PA.
Why

s Mo, “ RIDOFUM ”

g (Trade Mark)

w3 > ~—3 We mean roaches and water-
bugs. It is easy, if you use
a " Ridofum Roach Trap.”
Send for descriptive circular,
or, betrer still, 25 cents for
sample trap, p(\stp.ud TLib-
eral terms to agents.

BENNETT PAPER BOX COMPANY
46 Harrison Avenue, Springfield, Mass.

Warren’s Natural Asphalt Sand Surfaced

ROOKFING

APPLY IT YOURSELF
MAKES A FINISHED GRAVEL ROOF.

Comes ready to lay
in rolls of 108 square feet.
‘Write for sample. circular
and piices

Warren Chemlcal & Mfg. Co., 18 Battery PI.,

Volt Ammeters

Pocket size, but large enough for accuracy J
dnd practical use. Variousranges for test-§
batteries electric hgnt telephone and
ot er circuits. etc Also, Voltmeters and
Ammeters for general measurements.
i2"Send for Circular.
L. M. PIGNOLET,
80 Cortlandt St., New York, N.Y.

WATER, 25 Bbls. for Ic.

Greates ir=Cooled Wonder
of the lld) Operates any kind ot
pump. Rugps any kind of machin
ery. No water to freeze No tanks
to bother. Simplest in construc-
4 tion. Wlostrehable in work. Don’t
't:all to write for circulars and prices
0

THE AIR-COOLED MOTOR

CO., Lansing, Mich.

GHUGKS

BUY
WESTCOTT’S 7/
il Stromgestf
" GTip, Great-
est Capacity
and Durabil- 2\
ity, Cheap and Accurate. = ?

Westcott Chuck Co., Oneida, N. Y., U. S, A.
Ask _for catalogue in English, French, Spanish or German.
FIRST PRIZE AT COLUMBIAN Expo@n‘lov 1893.

y _The CuPPER(LIP

Its triangular shape prevents
entan;zh and gives threc times
the capacity of any other Clip for
attaching papers together.

Best & Cheapest. Al Stationers.

CLY¥PPER MFG. CO.,
401 West 124th St., New York, U.S.A.

For free samples and information write to us.

3 GAS ENGINE
/ H p CASTINGS
. for $ 15 with Blue Prints
Cylinder-bored and faced-off.
§ Runs by gas or gascline.
Water jacketed. 35 . P. Cast
ings—not bored or taced—$16.
Send for catalogue of engines,
dynamos, electrical supplies.

L. W. GILLESPIE & CO.
232 E. dth St., Mariow, Inp.

GAS ENGINE
IGNITERS

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

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

New York

BRASS OR STEEL

Write for our freeillustrated booklet N
which fully describes the various Cad-
illac models, and gives address of near-
est agency where demonstrations arc
given. As to performancein everyday
service—ask any Cadillac owner.
CADILLAC AUTOMOBILE CO.
Detroit, Michigan

Member Association Licensed Automobile Manufact'rs.

The BEST CAR Built in America
Proved hy Its
Splendid Records.
Tonneau for Four,
B850,
OL)\er LOW
Zeed Models,
Export Prices
#30 Exira.

CREST MFG. €O, € Mase., U.S.A.

Two Models

1904— Tonneau 1904—Light Touring Car

HAYNES

AUTOMOBILES

Light Touring Cur, %1,450 Complete,

E originated the two cylinder opposed gas
engine (the only simple engine free from.
vibration) and have brought it nearest te per=
fection. Others have imitated but never equaled
it. Get the Catalogue.

Most Huynes-Apperson Cars have practically been sold before they were
buift. Get your order in early,

HAYNES-APPERSON CO., Kokomo, Ind., U. S. A.

The Oldest Makers of Motor Cars in Americd.

Members of the Association of Licensed Automobile Manufacturers.
Branch Store : 1420 Michigan Ave., Chicqgn
Brookryy AvtomoBiLE Co., 1239-41-43 n St., Brook Iyn N.
and 66 West 43d St., New York. Agency 1or iouthun « aliforn J.
A. ROSESTEEL, Los Ange]es Western New York Age nts BurFaLo
AUTOMOEBILE L\an‘wE, 401 Franklin St., Buffalo, N

See Our Exhibit at the St. Louis I"uh-

BARKER MOTORS

Eastern Representatives !

Have more good points, fewer
parts and require lessgatten-
tion in operation than any
other.

Launches, Valves, Specialties.

C. L. Barker, Norwalk, Ct.

EXCELLENT

The Grout is
s or throb exther
1L erneen the

STRONG and sp
1d does not v

rout Is doing ren
team Runabont
ROAR CART aF
compact aml ser
wnd constant Send for bouok
Grout Brothcrs
Automobile Co.
ranee Vs
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Dixon’s Flake
Graphite makes
the auto and all
machinery go.

Graphite is indispensable to every
automobile or machine of any kind.
Dixon’s Ticonderoga Flake Graphite
is the only graphite that has proven
every way suitable, and its gualities
are recognized the world over. Write
for lubrication booklet. Address

Department W
JosepPH DixoN CRrRUCIBLE Co.
Miners, Importers and Mfrs. of Graphile
Jersey City, N. J.

‘Y3
The Smith Premier Typewriter Co.
Factory, Syracuse, N.Y.
Branches in all large cities

ARTESIAN

Wells, Olland Gas Wellsdrilled
by contracttoany depth from50
to 3000 feet. e also manufac-
ture and furnisheverything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1200 feet.
‘Write us stating exactly what
is required and send for illnse
L | trated catalogue. Address
B WELL ENGINEERING AND SUPPLY CO,
136 LIBERTY STREET. NEW YORK. U. 8. A,

THE PANAMA CANAL IS DESCRIBED
from the engineering standpoint in SCIENTIFIC AMERI-
CAN SUPPLEMENT 1359. Price 10 cents, by mail.
Munn & Company, 361 Broadway, New York City, and
all newsdealers.

Indispensable for home
and general wuse.— For
sharpening edge tools, such as
knives, scissors, hs
Forcleaning and
ware, glassware, and
hing light power for me-
chanical purposes. Denti
butchers, cooks, jewelers, c:
I"‘ penters, plumbers, automobils
‘-lh' p ists and mechanics generally cannot afford to be
without this newly patented invention.  Price $8,00 com+
plete, including emery wheel, bufiing wheel, and pulley. Sent
B upon receipt of this amount, or c. o. d. if preferred. Money
refunded if not sa actory—this 1s not a toy. Booklet giv.
ing full description sent free. Correspondence with dealers is
soﬁcited, and :.gents wanted everywhera,

WARNER MOTOR CO.
No. 90 Wall St., New York City

Dept. 15,

CLIFTON

Gasoline

Marine Engines

Modern and Up-to-date in
every particular.
Send for catalogue.

THE CLIFTON
MOTOR WORKS
233 E. Clifton Ave.,

CiNcINNATI, O.

(arriage Motors

For Bicycle, Contact
or Jump Spark
Qne Piece Casting. Light
Weight. Large Bearing Sur-
aces. Write us to-day
GRANT-FERRIS ©O.
Troy, N. Y.

Scientific

Jury 2, 1904.

American

Mae-

VOI teeeevecnnnnees sesennsnnnns cessee 163,341
Railway rail joint chair, Saunders & Wil-

mo cesssscscssctctcnconsans cevessees 163,075
Railway road bed, J. W, MacKenzie ..... 763,008
Railway switch operating apparatus, M.

Hanlon ........ eetectsecaneann oo 762,997
Railway switch, street, A. E. Caughey ....763,043
Railway water column, Mansfield & Guy... 763,063
Ratchet wrench, B. M. Morrison ..... eees 763,106
Receptacle cushioning attachment, A. .

Bundy . 763,252
Reflector for art: .

yga cierecseeess 162,926
Register, . ¥ . 762,982
Relay, B. S. Smith ... . 763,332
Rivers, etc., lining for s

E. Fichefet «iceceeecieceenaanannn eee 763,171
Rock breaking machine, T. B. Black .... 762,874
Rod coupling, J. Taylor . 763,080
Roll, expansible, J. H. ... 763,251
Rolling mill rolls, apparatus fer moving

rails, etc.,'in relation to, F. Mills .... 763,307
Rotary " engine, J. W. Swanson ...... . 763,336
Salt raker, A. Johnson ......... .ee 762,907
Salt raker, Johnson & Willcox ..... . 762,908
Saponin and making same, R. Kobert ...... 763,003
Saw dressing and filing appliance, cireular,

. W. Arnott ....ciieinnnnnn ceesesses 763,085
Saw handle, C. W. Bybam ......ccce0ceee 763,257
Sawmill carriage auxiliary setting mechan-

ism, C. M. Smith .......cc0civvenan 762,953

Sawmill runaway carriages, emergency stop-
valve for stopping, D. R. Edwards
Saw set, K. Caywood ..eieeeecences
Saw, steam power crosscut, J. A. Ree
Sawing machine, pile, C. A. Crum ..
Scaffold, C. Foster
Scaffold, chair, portable,
Scaffolds, erecting, C.
Scraper, J. 0. Wugner
Screen. See Window screen.
Screw threading die, A. M. Saunders
Seam for metallic roofing, 'F. J. Pioch
Seam structure, R. C. Sayer
Secondary battery, J. P. Clare
Seed disk, rotary, M. Mitchell
Seeder feeder, F. L. Morgan
Separating materials of different gravitles,

M. Heike
Foster

763,284
763,275
762,963

apparatus for, H. A. Allen ....762,868, 762,870
Sewage treating apparatus, W. J. Schweit-

-] T 763,026
Sewing machine feedin

& Stahl .... . 762,999
Sewing machine fo , P. n 763,001
Shade mounting, Olsen & Ifennell . . 763,319
Shaking machine, B. S. Rowntree ....... . 763,329
Sheet registering mechanism, F. L. Cross. 763,160
Shelves, adjustable step for book, T. S.

Martin  ....... tectesasacsesnaann ceeses 163,299
Shoe fastener, J. F. Haefele ..... .. 163,177
Show case, vending, I. Klayman ... .. 763,291
Shutter, focal plane, W. I'. Folme: .. 763,173
Sieve, adjustawle, C. Cloz ...... ceteeeeenn 763,158
Soldering iron, self heating, W. P. Barth-

OlOW  tetiienneneeeneneeseeasncacennans 763,243
Sounds and optical impressions, apparatus '

for recording and reproducing, E'. Schae-

fer .......... o sesetsesiecseces eeen. 762,948
Speaking tube, B. M. Graybill ........... 762,900
Spinning  frame separator mechanism, H.

o SmMith sevverniiierinnnen.. 763,120, 763,121
Splicing ring, W. P. Burnham .. 763,150
Spread roller, 'T. Lee . 763,006
Spring, H. H. Arnold 762,977
Stacker chute, pneumatic, . B 763,101
Stacker, pneumatic, 0. L. Larson 762,917
Stairway, meving, C. R. Pratt ........... 763,204
Stamp tappet and securing means there-

for, Brown & Hayes ..... ceeresnaeens 763,146
Standard, adjustable, Bryant & Murdock... 76:3,34!1
Steam cleaner, M. S. EIliS ....ccieveenen. 763
Steam generator, Farrell & Etchegaray
Steam generator, C. Sykora ......ceceo...

Steam generators, prevention and removal of

jnerustation in, W. Gawlikowski ..... 762,897
Steam shovel, G. E. Turner .............. 32,¢
Stone composition, artificial, P.

Storage battery, H. C. Porter ............

Strap covering machine, V. .
Stud or post, metal, C. Haines
Sucker rod cleaner, W. L. Carlin .
Surfacing device, H. A. Hill
Surgical or operating pad

Meinecke & Hogan .
Switch stand, Long & Hoffe:
Switch stand, M. W. Long
Talking machine horn support,

horn
Tapping mac
Teaching upp:

read
musie, C. L. Dunnin
Telegraph tr , J. F. X. Troxtier..
Telephone exchange connection counter, C.
K. Scribner, reissue ........cccecceae.
Tenement, two-story, N. R. Grimm
Tennis racket, J. 15. H. Hyde
Tent rope slide and grip, W. S. Logan....
Threading device, automatic, R. L.
nock
Threading tool, inside, R. McNeil .

Ticket, railway, uffington
Ticket, transfer, W. Klein, Jr.
Tile making machine, L. Dayis
Tiles, making mosaic, H. C. Mercer .
Toilet apparatus, combination, H. S.
7

763,096
763,235
762,990
763,082

12,232
763,279
763,059
763,294

Toy cannon, J. F. & J. Corr ......

Toy inclined railway, Austin & Craw.

Tricycle, C. J. Madonna .......... .

Trolley track rail, J. A. Spiller .. 762,955
Troll wheel, ball bearing, J. A. Norton.. 763,016
Trou s leg mud guard, D. J. Terzian... 763,029
Truck, car, J. C. Barber ......ccvvennn. .. 762,871
Truck, elevating, A. A. Scott T63,027
Trunk garment supporter, M. N. Drucker... 762,989
Tube. See Speaking tube.

Tubing, flexible metallie covered, T. Smith 762,954
Type writer ribbon reverse mechanism, F.

X. Wagner .....eeeiiiiiercencanncsens 763,224
Type writer bar mechanism, F. X. Wag-

T . 763,083
Type writing machine, N. L. Anderson.... 763,034

J.
... 763,165
en-

SONl teeeeeoeononos sovsoensoconnenanns 763,262
Umbrella handle, detachable, B. Rothschild 763,117
Universal joint, J. A. Tilden ............ 63,127
Valve, F. Stahl ....viieiiiiiiiinrnnnnnns 763,123

Valve, balanced slide, H. D. & C. L. Dun-

2 763,167
Valve, engine, R. A. Norling . 762,934
Valve, feed, J. L. Curran .........ceeee.. 763,162
Valve for irrigation stand pipes, etc., Kel-

lar & ThomSOon ........eeeveenennnans 763,187
Valve for oil tanks, etc., air, I Robinson 763,113
Valve for portable pneumatic motors, throt-

tle, A. Norling ....covviivenennns 762,933
Valve for rain spouts, automatic, J. H.

Kochenderfer .........c.oveen veeenens 763,188
Valve gear, shifting eccentric, I 763,131
Valve, stop, J. Robinscn ... 763,208
Vault, safe deposit, T. Rausc 763,110
Vehicle brake, J. G. 763,095
Vehicle spring shackle, 763,126
Vehicle wheel, J. A. Brennan ...... 763,145
Vending machine, W. 8. Filley .. 762,895
Vending machine, G. F. Hochriem 763,286
Vending machine coin operated mechanism,

J.o JONSON  tveiviieinnieencansasnanas . 762,909

iscose, purifying, C. I". Cross .... .. 768,266
Vise, etc.,, F. E. Walden ........... . 763,226
Vise, adjustabie bench, P. Broadbooks..... 763,087
Vision, instrument for detecting and cor-

recting defective, F. M. Bishop ...... 763,248
Washing machine, B. B. Reider . 762,943
Water closet, Bender & Schlotter ........ 763,246
Wauter eloset hopper soil pipe connection,

. F. T Bode .........eiiiiieia.. 762,980
Water elevator, .J. A. Elliott . 763,051
Waterer, stock, F. S. Seymour . 763,331
Weaner, colt or calf, .J. F. Etchison . 763,052
Web cutting, printing, and folding |

[ WL U5 ) 1) 63,337
Weighing machine, automatie, F. A. Boland 763,143
Weighing machine, weight registering, Pot-

tin & de Logeliere ................... 763,203
Well machine, M. G. Bunnell . 763,255
Wheel, C. W. Salisbury 762,946
Whiffletree hook, J. .J. Moor 763,065
Winding and rewinding mec .

Hintz 763,058
Windlass, O. T.. Larson ..........c.c00u... 762,918
Windwill attachment, R. Balgemann ..... 763,037

tinual triumph.

0ldsmobile
Standard Runabout
Price $650

cars, or write direct to Dept. 21.

The progress of the Oldsmobile abroad has been a con-
It has led the advance of automobiles into
remote corners of the earth.
as the world’s standard runabout—=z/e best thing on wheels.

VYears of successfu experience and the largest factory facilities in the world de-
voted exclusively to the making of automobiles, have enabled us to produce machines
by the thousands where others produce by the hundreds and to attain the maximum
of perfection at the minimum of cost to the purchaser. X

Our nearest salesagent will gladly furnish you full particulars regarding our 1904

Olds Motor Works,

Everywhere it is recognized

Oldsmobile
Light Tonneau Car
Price $950

Detroit, U. S. A.

Mewber of the Association of Licensed Automobile Manufacturers

THE WHEELOCK
FOR MOTOR &oiis

BOATS
Price $7.50 and $8.00

Several designs
Send for catalogue

WHEELOCK TTOTOR CAR
CLOCK COrPANY
1048 Tremont Building
BOSTON U. S. A.

are backed by a broad guarantee that

absolutely protects the purchaser

against faults or breakage due to

| construction or material used.

Stationary Engines, 2 to 100 h. p.
Portable Engines, Sto 18 h.p.

Our new illustrated catalog will be

sent on request.

OLDS GASOLINE ENGINE WORKS E
216 River St., Lansing, Mich. |

Gas and |
Gasoline
. Engines

SHOE BLACKING.—FORMULAS FOR
liquid and solid blacking are {z,iVen in SUPPLEMENT
Nosg, 1213 and 1239. Price 10 cents each. For sale
by Munn & Co. and all newsdealers

The Brennan Motor

1S GUARANTEED

14 H. P. develops rated power
at 700 R.P. M., develops 16 H. P.
at£00,and 18 H. P. at950. Mo-

tors are used for automobiie,
marine and stationary purposes.
They are sure and quick to run.

BRENNAN MOTOR CO. = Syracuse, N. Y.

MARINE ENGINES

1.2,3and4 1% to 40 H. P.
Cylinder .

Launches
17 to 50 feet

Send for

new catalog

GRAND RAPIDS 6AS ENGINE & YACHT 00.
Grand Rapids, Mich.

Kerosene Oil Engine

Nothing but Kerosene 0il to run it

Simple, Safe and Efficient. Needs little
attention, is less likely to get out of
) order, and is cheaper to run than any
V‘F‘)p otber engine manufactured. Econeomni=-
(e

cal and Easily Operated.

International Power Vehicle Co.
Stamford, Conn,

PRLMER

MARINE and STATIONARY

MOTORS

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

Launches in stock.

Send for Catalogue.

PALMER BROS.,
Cos Cob, Conn.

New York @ffice, 136 Liberty St.

Worlds Fair, St.Louis.
Head Office.309 Broadway,

NewYork.
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Window, O. Frotscher ....cceeceeeeeescn. . 762,896
TAUGHT BY * ’ "
Window frame, H. T. Whitenack ... 763,234
Enélneerlné CORRESPONDENCE Window flamey H. L. Hoyer ..... .. 763,287
Our system of traiuing by mail has helpad tious- %\{iugo“ screen, HHDEAChleltzberg %g‘}gﬁé
ands beld down in poor positions to rise to better indow strip, . upke ...... . :
salaries and situations. - Your chance to riss is just Window ventilator, G. S. Myrick ......... 763,106 OF EVER Y DESCRIPT‘ON
as Ood‘éa (rL;ull;s wmf r]?r] our *lveuhxlluih&l;d Wire, vehicle attachment for taking up AND TUSES.
00 un I Becoe An Electrical Engineert” and distributing, J. S. Brandon ........ 763,340 THE, i
Wa terch by m: p : g, C y -
et ity e Bugineeting, ol Wood, ete., machine ‘for redueing, .M. " | ’WM’W/”” ’”f'f’””/” &z uson = CHIAGD L s
1cal Drawing, }Ie(,tru Lighting, Electric Rallw Nash ...t 763,315
ELECTRICAL ENGINEER H\ST[TUTE, Dept. w 01%, meaxtls for Dcontlol%mg the aeration of 762,936
A, 240 West 23rd St., New York. ermenting, D. 28I tiiiiiiennnn. 2 EASIER TO ROW ABSOLUTELY SAFE .
Wrench. See Pipe wrench. Mu"lns Unsn“(able
Wrench, C. D. O’Neil ....iiveeeeennennns 762,935 | Write
Wrench, E. B. Randall ....... .. 762,941 | ¢o.day steel Pleasure Boats
BLISS ELECTRICAL SCHOOL Wrench, etc., F. E. Walden . . 163,227 | 00 free Made of steel. Practically indestructibl,
214 G Street, N. W., Washington, D. X-ray apparatus, W. B. Churcher . 762,881 catalogue Air chamber each end. Cannot sink. Can
Offers & theoretical and practical course in ELEC- not leak. Require no caulking. [deal boat
TRICITY complete in one year. Students actually con- 15-foot for family use, summer resorts, parlﬁo Uglu:;rzmesi d\; ]12

struct Dynamos, Motors, etc. Zwel/th year opens Sep-

tember 28. Send for Catalog.

LEARNERS TELEGRAPH INSTRUMENT
A useful article for any boy, girl, young man er
young woman, Teaches how toread
by sound. The outfitincludes
an_instrument, baftery and
full book of instructions.

) Price, complete, $2.00.

Send tor catalegue,

Gannett Electrical Co.
ProviDENCE, R. L.

TOOLS AS A TOPIC

must be interesting to every handi-
craftsman. There is a mine of infor-
mation in

Montgomery & Co.’s Tool Catalogue
which enumerates thousands of tools.
Capital handbook of reference. Pro-
fusely illustrated. Sent by mail for
25 cents, dlscount sheet included.

OMERY &

M co.,
105 Fulton St., New York City.

Spingenverg’s Steam and
Electrical Engineering

By E. SPANGENBERG, M. E.
former Superintendent of the St. Louis
chool of Engineering.
Contammg 1,085 Questionsand An-
swers, with 648 IHlustrations,
Price, $3.50.

The best book on the subject ever published.
EO. A. ZELLER, Publisher, Estab. 1870.
68 S. Fourth St. St. Louis, Mo.

MILLS FOR ALL MATERIALS.

QUR-BUSINESS 15 TO MAKE,
MACHINERY FIR GRINDING
GRAIN, CRUSHING ROCKS AND
PULVERIZING ALL HARD SUB-
STANCES.-WE HANDLE ALL

'3 GATALOGVE N2t

READY
May

J)ao(eoée/gu '

AND STILL SAVE '

MON
L ESTIMATES FREELY FuRNISHED. Yoy W0N7€HAN6£
PROUT, WALDRON & CO.
‘”"”"’RCATALOG NO4) MUl\LCY, Pa. .

A.W.FABER

Manufactory Established 1761.

LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, INKS, STATIONERS
RUBBER GOODS, RULERS, ARTISTS’' COLORS.

78 Reade Street, New York, N. Y.
GRAND PRIZE, Highest Award, PARIS, 1900.

THE EUREKA CLIP

The most usefu! article ever invented
forthe purpose. Indispensable to Law-
yers, Editors, Students, Bankers, Insur-
ance Compames and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25c.
To be had of all bouksellers, stationers
andnotion dealers, or by mail on receipt
ofprice. Sample card, by mail, free. Man
ufactured by Consolidated SafeJy
Pin Co., Box 121, Bloomfield, N.

*Z *ON o718

. To Owners of Gasoline Engines,
- Automobiles, Launches, Etc

“Auto-Sparker

does away entirely with all starting and
running batteries, their anncyance and
expense. No beft—uo switch—no bat-
teries. Can be attached to any engine
now using batteries. Fully guaranteed;
write for descriptive catalog.

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

NEW BRISTOL

Registers an accurate account of work done on printing presses, grain
tallies, weighing, measuring and other automatic machines. Counts up
to 1,000,000 and r;eus automatically. S)mple acc urate, durable. Spe-
cial'counters to or Send for circular.  C.J.ROOT, Bristol, Conn.

50 Years’
Experience

Trade Marks,
Designs,
Copyrights, Etc.
. Anyone sending g sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strlctlg confidential. Handbook on Patents
sent free. ldest agency for securing patents.

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

Scientific American

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

MUNN & 0,361 Broadway, NewYork

Branch Office 625 ' St. Washington, D. C.

lnddress Munn & Co.,

DESIGNS.

Belt, waist, L. Hauser
Brooch or similar article, E. C. Abel..
Doily or similar article, J. W. Catty

Hammock, I. E. Palmer .......c0000uvuun.
Lavatory, Terrance & Whitehead .36, 993
Metallic articles, border for, L. W. Rice.

Mirrors or similar articles, back for h(ll]d
S. A. Keller
Nail files or similar artieles, handle for, S.
Keller .
G. H. Gillies
J. A. Gillies
H. A. Miller
G. W. Perkins
R. D. Stevens
case, J. T. Robi
kitchen, E. F. Gregg .

36,999 to

Rug,
Rug,
Rug,
Rug,
Rug,
Show
Sink,

TRADE MARKS.

Agricultural machines and extra and repair
parts and pieces therefor, certain named,
International Harvester Co. of America,

42,871,
leather, W. L. Douglas
extracts for making the

named non-alcoholic, M.

Boots ard shoes,
oe Co.

Beverages and
same, certain
Strehlow

Candy, Electric Candy Machine Co.

Chemicals, certain named, Roessler & Hass-
lacher Chemical C

Co.
Chemicals, certain named, Lennox Chemical

0. hiiiiii e eeieiiii it
Chocolate bonbons and other chocolate con-

fections, F. H. Roberts
Cleaning, scoring, and polishing compounds,

Tripoli Manufacturing Co.
Clednsmg preparations, certuin

. Davis ..........

Confectionery and food

preparations for, W. J. Bush & Co.
Dress shields, Omo Manufactmmg Co.
IFood for infants and invalids, prepared, Taro

named, F.

Food Co. ovuvivnnnnnnnnnnans
Hair tonics, L. B. Giesseman ............
Horse blankets, fly nets, and fly covers,
Bemis Bro. Bag Co. .....c.iviiiiennnnn
Ice chipping and ice cutting machines,

Davenport Ice Chipping Machine Co....

Ice creams, J. K. Murphy

Ink, printing, J. M. Iluber

Jewelry, certain named articles of, Silber-
mann, Kohn & Wallenstein ..........

Lamps, gas, L. P. Dexter

Liniment, W. T. Overby

Medicine for certain named disezses, J. H.
‘\Iea"le .............................

()mtment M J Wotthmgton
Photoglaphlc film, Eastman Kodak Co.
Photographic paper and films, Societe
Anonyme “‘Luna’” ........... 2,861,
Poker chips, S. Langsdorf & CoO...ovvevenns
Remedies and preparations, certain
horse and cattle, J. Strohauer
Remedy for curing hog cholera,
Hog Cholera Cure Co.
Roofing, mepfued W. A. Zelnicker ....
Rope and twine, fibrous or textile, I’lymouth
Cordage Co.
Shears and scissors, Neckelmann Hermanos.
Shoe polishes, certain named, International
Paste & Polish Co. .......covviennnen
Soap, F. O. Gustafson
Soap, Puro Manufacturing Co.
Sorghum, Fort Scott Sugar
Syrup Co.  ciiiiiiiiii i it
Stoves and leather, polishing compositions
for coating, Allshme Manufacturing Co.
Smith Bros. Co. .....ciieievrnieenons
explosives, devices, and ammunition
therefor, certain named, Lloyd Adams &
Simpson .
Varnish, Glidden V
Water colors, certain named, Co

American

Tea,
Toy

Wire rope, Durable Wire Rope COieeeenne
LABELS.

“‘Amsterdam Brand Tomatoes,’’ for tomatoes,

United States Printing Co. vevnns

“Belkshu‘e Tone,”” for beverages, G. W.

1 1 A e eee

“Best (‘amel Hair Artists’ Brushes,”” for

artists’ brushes, United Brush Manufac-
tories
“Dixie Fly Oil,”’ for an oil,

W. C. Elliott.

““Dixie Screw Worm Ointment,”” (or oint-
ment, W. C. Elliott ........cccovuvnnn
‘‘Edgewater Brand Tomatoes,”’ for tomatoes,
United States Printing Co. ......covvuee
‘“Golden Crest Lithia Ginger Ale,”” for ginger
ale, Virginia Lithja Springs Co. ......
“Gl‘Oh(liI‘, ’ for hair restorer, Grohair Mfg.
“Kallsbader Honey-Wine Bitters,”’ for blt-
ters, A. V. Kouba ..............000n
“King’s 0Oil Paste Harness Dressing,”’ for
dressing, F. M. Givens .......cceeeeee
“Major’s Neu-Ral Pills,”” for
M. Lemen ......cevuvinniciraninnnnns

‘“Oat Cream,”” for toilet cream, A. Olsson.
‘‘0Old Carolina Hand-Made Cheroots,”” for

cheroots, R. M. Jeffreys Tobacco Co...
‘“‘Richie’s Honey Wmc, Mel Venum,’’ for
honey wine, A. Kouba ............

‘““The Famous Sunbury Creamery Butter,’’
for butter, Sunbury Co-operative Cream-
er, CO.  heeiiie it it i
“The Great American Blood and Nerve
Tonic,”’ for medicine, *W. S. Re
‘“‘The McKinley Charcoal Headache Cure,’’
for medicine, C. O. Larter ...........
‘““The Perfect Brew,”” for bottled beer, Mon-
umental Brewing Co. of Baltimore City.

““Yankee Pop Corn,”’ for popcorn, G. P.

Nash coceeescees senetecececncconncnnse
PRINTS.

¢Cyprus Bronze Motor Bearings,’”” for motor
bearings, Brady Brass Co. ....... .

“Dr. Carleton’s Dyspepsia 'Ileatment and
Dr. Carleton’s Constipation Pills,”” for
medicine, Carleton & Hovey Co. .......

‘‘Hope’s Little Digestion Tablets, Hope for
the World,”” for medicine, H. A. Parker
“La Sylvia,”” for corsets, I.. S. Plant & Co.
“The Mark G. Harris Front, Shoulder and
Sleeve Head,”” for clothlng, M. G.
Harris  cooeeeieeiiieiiiiiiiiiiieeennns

36,990
36,988

36,995

42,872
42,833
42,840
42,843
42,855
42,856
42,844
42,837
42,838

42,845
42,832

42,846
42,848

42,834

42,870

42,850
42,849

42,854
42,851

42,860 -

42,862
42,831

42,852

42,853
42,867

42,865
42,863

42,841

42,857
42,839

42,868
42,859
42,869

42,864"

11,162
11,155
11,173
11,167
11,166
11,161
11,156
11,171
11,158
11,172

11,169
11,170

11,165
11,159

11,163
11,160
11,168
11,157
11,164

1,014
1,012
1,013
1,010

1,011

A printed copy of the specification and drawing

of any patent in the foregoing list, or any

patent

in print issued since 1863, will be furnished from

this office for
number of the patent
given.
York.

10 cents,

desired and the

provided the name and
date be
Address Munn & Co., 361 Broadway, New

Canadian patents may now be obtained by the in-
ventors for auny of the inventions named in the fore-

going list. For terms and further

particulars
361 Broadway, New York.

seat five persons in comfort.
able for ladies and children.

$29.00

boat, crated

The modern row boat for pleasure, safetyand durability.

SPECIAL MANUFACTURING. -
'DIES Anp STAMPINGS TO ORDER.

SPEC'L MACHINERY-MODELS-EXPERIMENTAL WORK:
" DROP. FORGING DIES.AND' DROP FORGINGS:
HARDWARE SPECIALTIES €1c.MANFG T0 ORDER.SEND SAMPLES
OR DRAWINGS FORESTIMATES.. WRITE FOR OUR BOOKLET.
THE GLOBE- MACHINE & STAMPING CO.
970. HAMILTON.§ T, “CLEVELAND, OHIO.

Weo manufacture METAL SPE-

W. H. MULLINS, 384 Depot St., Salem Ohio
CIALTIES of all kinds, to order ;
largest equipment; lowest pric-

INVENTORS sidiics-

model for low estimate and best expert advice
THE EAGLE TOOL CO. Dept. W, Cin’ti, O
MODELS.
Designed. )e‘veloged Perfected.

Expert. Inventions. Experimental Work.
of success. Schell, 507 Mission St., 8an Francisco

Modern shop. Years

Brewers’

Corliss Engines,
and Bottlers Machinery. l51‘ ILTER
MFG. CO., 899 Clinton St., Mllwaukee, Wis

CHEMICAL EXAMINATIONS 25<bs

KINDS.
DR. H. C. STIEFEL, Bissell Block, Pittsburgh, Pa.

L CATALOG
UNION ‘MODEL WORKS
193 CLARK, CHICAGO.

U EI.S & EXPERIMENTAL WORK.
v, Inventions developed. Special Machinery.

E. V. BAILLARD, Fox Bldg.. Franklin Square, New York.

Tools and Special Machines. Models
perlmenta] Work. General Machine Work.

Die
nd Ex
PE. J. BENDER & SONS, Inc., 87 krankfort St.,NewYork

M un ELS Speclal 1(‘)480111091qu?lé els”esn‘a*l’)gll}i‘gg’.

200 South Clmtou St., Chicago.

SETS OF CASTINGS OF

ENG S

END 10¢ FOR 126 PAGE

ILL. CATALOGUE.
oLSs,

Removed to 182 Mﬂk Street.
ALL

TYPEWRITERS 25

All the Standard machines SOLD or RENTED ANY-
WHERE at HALF MANUFACTURERS’ PRICES,
Shipped with privilege of examination. Send for Cat.

Typewriter Emporium. 203 LaSalle St., Chicago

i

Experlmemal & Model Work

Cir. & advice free. Wm. Gardam & Son.45-51 Rose St.,N.Y.

@Magmal Apparatus.'

arand Book Catalogue
25¢., Parlorjl‘rlcks Catalogue, %r ee. Over 700 engravings
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York.

Are you interested in Patenrs, Model or Experimen
work? Our booklet entitled i ental i

WHAT WE DO—HOW WE DO |

will be sent to you on request.
KN ICK;‘RBOCI\E R MACHINE “(’]0]{ kS,

Ine..
10-12 Jones Street, New Yor ?

* NOVELTIES & PATENTED ARTICLES "
-MANUFACTURED BY. CONTRACT: PUNCHING DIES, SPECIALMACHINERY.
E.KONIGSLOW - STAMPING & TOGL. WORKS, CLEVE £ AND, 0.

Y. RANDOLPH

SAVE MONEY and appear neat by
wearing M. & M. Rubber Collars.
They never wilt or turn yellow. Price 25
cents. Send for catalogue. Agents
wanted. Address M. & M. MF(: CO.,

Ho.J 9th Strect. Springfield, Mass.

MATCH MACHINERY.
BIG MONEY IN MATCHES.

We manufacture everything pertaining to the busi-

ness. The Very Latest Process. We will furnish

a manager or teach an purchaser the business.
“ MURPHY & BRO.,
1118 Asn]and tslock (hlcago‘ 1., U. S.

MASON'S NEW PAT. WHIP HOISTS

save expense and liability incident to Elevators.
Adopted by principal storehouses in New York & Boston

Manfd. by VOLNEY W, MAS()V & CO., Inc.
Providence, K. 1., U. 8. A.

A.

Duntley lDashable Battery Cell

(Patented)

SAVES

BATTERIES
TINMIE
MONEY

Adapted for every class of Storage Battery service, particularly for Electric Vehicles
Prompt deliveries. PRICES R GHT. Send us specifications of your requirements. WE ALSO MAKE
BATTERIES OF ALI, CAPACITIES

CHICAGO STO RAGE
AGENTS WANTED

BATTERY COMPANY
1241 State Street, CHICAGO

JEFFRE

ELEVATING--CONVEYING--POWER

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

For Catalogues address
THE JEFFREY MFG. CO.
CorumBus, Onto, U.S. A.

NEW YORK DENVER

“ Free from the care which wearies and annoys,
Where every hour brings its several joys.”

“America’s

Summer

ing where they will go to
summer.

or reached by the

Grand Central Station, New York,

Resorts”’

This is one of the most complete publications
of its kind, and will assist those who are wonder-

It contains a valuable map, in addition to
much interesting information regarding resorts on

New York Central Lines

A copy will be sent free, upon receipt of atwo-cent stamp, by George H
Damels General Passenger Agent, New York Central & Hudson River Railroad.

spend their vacation this




Absolute air governor, guarante
cranhli-sha]f.t,b ]mechanimll correct transmission. thor-
oughly reliable ignition. Completely equipped, %2,500
f.. o.b. Cleveland; without top, 3‘3’.3%)0{) Pf'()smx;t de-
iveries.

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

The Orient Surrey

&

ed tires, indestructible

Price

Speed 18t0 20 miles per hour. Will climb all grades and
carry four people anywhere they wish to go

Write for catalogue
WALTHAM MANUFACTURING CO.
Waltham, Mass.

12, 15-20, 30-85 Horse Powers

Favorite of two continents. Holds more
records for speed and endurance than any
other make. Prompt deliveries. Dupli-
cate parts always on hand.
AMERICAN DARRACQ AUTOMOBILE CO.
Controlled by F. A. La Roche Co., 652 Hudson Street
147 West 3Sth St., New York

\ Greatest ARir Chamber /
| FISK DETACHABLE

Fisk
Rubber

Co.

T
/
R
E
S

|MOTOR TIRES
/ Easiest Manipulation \

GAS and GASOLINE
For All Work.

Stationaries, Portables, Hoisters, Pump-
y ers, Sawing & Boat Outfits.

Send for Catalogue and Testimonials

State Your Power Needs.
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

» -
What Is Daus’ Tip-Top?
- TO PROVE that Daus’ “Tip-Top” is
i : the best and simplest device for makin,
e 100 copies from pen-written and &
copies from typewntten original, we will
. shilp complete duplicator, cap size,
without deposit, on ten (10)
days®’ trial
Price #7.50 less $
trade discount of'
88% per cent, or

Net

All varieties at1owest prices. Best Railroad

The Pelix A. B, Daus Duplieator Co., Daus Bldg, 111 John 8., New York
Track and Wagon or Stock Scales made.
Also 1000 useful articites, including Safes,

Scﬂlﬂs Sewing Machines, Bicycles, Tools. etc. Save

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

Our Microscopes, Microtomes, Lahoratory Glass- §
ware, Chemical Apparatus, Chemicals, Photo §
Lenses and Shutters, Field Glasses, Projection
Apparatus, Photo-Micro Cameras are used by ¥
the leading Lah- oratories and
Gover'nt Dep'ts &3 Bound the World i

641

: 3

Bausch & Lomb Opt. Co.

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

Scientific

American

JuLy 2, 1904.

Durability,

draulicing, Irrigating and Reclaiming Land.

WONDER of the AGE

Jackson's Patent High Head Centrifugal Pump. Guaranteed to raise water
1,000 feet or more and maintain an efficiency of from 70% to 84%.
First choice of the Engineer for City Water Works, Draining Mines, Hy-

Beats the world for

conomy and Efficiency. Catalogue No. 6.

BYRON JACKSON MACHINE WORKS, - - SAN FRANCISCO, CAL.

‘We have complete
Outfits for . . . «

Any size place, summer homes, launches, yachts, etc.
Every detail included; very best material;
So simple no electrician required. Light All the Time,
as storage battery included. Gas, Gasoline or Steam
engines used give plenty of power for pumping water,
sawing wood, refrigeration, etc.
address

YOUR OWN ELECTRIC LIGHTS

ractical.

For printed matter

ELECTRIC DEPARTMENT

RICHARDSON ENGINEERING CO., Hartford, Conn.

CRANE PULLER.—*‘ THE

forcing on or off sleeves,

TO GET

TOOL FROM MASSACHUSETTS.”

A DELIBERATE ACCEPTANCE OF THIS IMPLEMENT UPON OUR WORD

will reward the buyer with a NEW tool designed for drawing off cams, wheels, pulleys, etc., and
couplings and the like.

No. 3.--For use inNmnchine shops and_automobile repair shops.

—For automobile kits.

Under proper conditions the CRANE PULLER can be employed h:
and also a8 a jack. Capacity, 10 tons: ployed as a shaft straightener

‘“ON PULLING TERMS"’’
Write to CRANE & RICHARDSON, 113 Water Street, Boston, Mass.

WITH US

Now let us send you
ithe Free Book
telling all about it. We will also send
lvou Prof Sloan’s fifty original sugges-
- . tions for improving your
handwriting.

C
““The Pen That Fills Itself”

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

over. As a matter of cleanliness, comfort and convenience don’t

you owe it to yourself to learn more about this perfect pen #

If you will let us send you our beautiful new illustrated
catalogue, it will make you a CONKLIN enthusiast.
Th G kl' P G 116 Madison Ave.

e bonkiin Pen L0, " Toledo, Onio
Represented in Great Britain by American Agencies, Ltd., 38 Shoe
Lare, Farringdon St., London, E. C.: in Australia by Rae, Munn
L& Gilbert, 47 Market St., Melbourne.

H

Shippers Clerks
Salesmen Buyers
Managers Bookkeepers
Superintendents Foremen

Stenographers

vLEARN~

BUSINES
SY.STEM

Push Yourself Ahead

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

Fit yourself to systematize

your work; make it easier;
save time, money and brain

work for your employer. We
teach you how to drive your
work. Our course by mail
will be individual instruction.
Learn a practical system to fit
your own needs. Write to-day,
telling us what position you
hold and what your aim is.

BOSTON SCHOOL OF BUSINESS SYSTEI

Japstick

Is a disinfecting and antiseptic pastille
which imparts a delicious and refined ori-
ental perfume to the clothing or apartment,
JAPSTICK is guaranteed to drive away

MOSQUITOES

BLACK FLIES, MOTHS, BUFFALO BUGS
and other insects. Each stick burns an hour,
Full box sent postpaid for Fifty Cents

The Culecide Company

165 Summer Street, Boston, Mass,

227 Washington St., Boston, Mass., Dept. M.

'BACKUS

GAS & GASOLINE ENGINE

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

BACKUS WATER MOTOR, cheapest power known

Write for circular and prices.

MOST POWERFULL WIRE ROPE MADE

BRODERICK & BASCOM ROPE CO.

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

Boats of any
description
AMERICAN BOAT & MACHINE CO.,
ROW, SAIL AND PLEASURE BOATS,

ST.LOUIS, MO. Marine Station. ST. LOUIS, MO.
AT:SAA;SE M STYLISH @
DURABLE EFFECTIVE
IN DESIGN

WA'T

We know that our watches will do what we expect of them, theretore, it is easy to unquestfon=

CHES

ably guarantee every watch we make, from the cheapest to the most expensive grade.

THE NEW ENGLAND WATCH CO.,

7 Snow Hill,

37 . 39 Maiden Lane, New York
London, England

A Practical Gar for American Roads.

Threel Speeds_and Reverse, Sliding Transmission, Inter-

ocking Devices Throughout. Bevel Gear Drive
Direct in Top Speed.

2 cylinder upright motor, 18-20 Horse Power.
4 . . . 32-35 “ [

Prices $2,300 to $4,000.

Aluminum Bodies. Canopy Top or Limousene Types.
Descriptive Catalogue sent upon request.

ROYAL MOTOR CAR CO.,

100 Marquette St. Cleveland, Ohio, U. S. A.

Independence Hall
is one of the nation’s
most cherished posses-
sions. That 1s why 1t
has been roofed with
“Taylor Old Style”
roofing tin. It 1s no
more to the nation than
your own home 1s to
you, That 1s why your
house should have

“Taylor Old Style”

roofing tin upon it.

Every man who is gomg to put more than two thousand
dollars into a house should read “ A Guide to Good
Roofs,” free on request. Anyone who sends ten cents
in stamps for Rufus the Roofer, alittle book of 48 pages,
will get ten cents’ worth of amusement out of it. even
if it does tell him about the best roofing tin made.

N. & G. TAYLOR COMPANY

ESTABLISHED 1810

Philadelphia
THE COLLVER TOURS

Small groups, Summer and Fall, for JAPAN.
Never so brilliantly interesting, Nevermore
safe. Round the %Vorld in the Early Fall,
with or without Java and Burma
(‘‘ On the road to Mandalay.")

If you wish to see the fascinating lands of the Far
East without a sense of responsibility; if you dislike
the idea of being rushed through Japan and India in a
crowd, and wish the privacy and the personal attention
impossible in a large party; and if you demand the very
best in travel, ask for booklet 65.

Distinctive, Distinguished.
LEON L. COLLVER, 368 Boylston Street, Boston

. To economize time is to
save expense. The Burr
W Index furnishes the short
cut to profits in any busi-
ess. A sample sent on
equest for examination
ithout any charge what-
ver. Can be returned if
inot satisfactory. Try it
' and be convinced.

Burr Index Co.,
? Deparment. S, 336 Asylum
=il Street, Hartford, Conn.
Send for Catalogue.

CRUDE ASBESTOS

DIRECT FROM MINES

PREPARED | R, H. MARTIN
ASBESTOS FIBRE | opfcE, sT.pAUL BUILDING

t
for Manufacturers use 220 B'way, New York.

BRADLEY POLYTECHNIC INSTITUTE
Formerly Parsons Horological Institute
PEORIA, ILLINOIS

LARGEST and BEST
WATCH SCHOOL in AMERICA
We teach Watch Work, Jewelry, En-
graving, Clock Work, Optics. Tuition
reasonable. Board and rooms near
school at moderate rates.

Send for Catalog of Information.

, gl
ot eSWbeet
send for our

PHOTO-TAMPHLET,

y

EASTERN GRANITE ROOFING CO.

Irving Building

CUTS THAT ATTRACT

arethe kinad that you need in your
business literature. That’s the kind
that we make. Send to us for sam-
ples and figures and we are pretty
sure to do business to our mutnal
satisfaction. We like large orders
GATCHEL @ MANNING

ILLUSTRATORS & ENGRAVERS
6th and Chestnut St., PHILA., PA.

. SR ‘S URF,
GARDNI Ec%!?nﬂ%ﬁ?{tﬁ%

RINDEPCHBESLYS Co G s

15 to 21 Clinton Street.

New York

at ATV oy 0r
e Gor®S

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

Any store 50c and $1.00 or postpaid for choicest patterns.

THE C. A. EDGARTON MFG.

CO.,

Box 310, Shirley, Mass.



