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A PERIL TO THE NAVY.

Our finest armored cruiser, the * Brooklyn,” is now
indry dock at the Brooklyn navy yard, having her hull
patched up, straightened out and generally bent back
into shape. Itisonly a few weeks since the battleship
** Massachusetts” was in the same dock, undergoing
the same treatmment. In both cases these fine ships
were disabled within a mile or so of the Brooklyn navy
yard and at a timme when they were steering a correct
course through the proper harbor channels. The
¢t Massachusetts,” when the mishap ocecurred, was on
the way to join Admiral Sampson’s squadron, and
though she was fully equipped for sea, with all stores
on board, and down to her maximum draught, she
should nevertheless have had ample water in the chan-
nels between the navy yard and the sea. As it was
she grounded heavily on the Diamond Shoal, a reef that
extends into the channel from Governor's Island, and
received injuries which took many months to repair
and cost the government about $50,000. The *‘ Brook-
lyn” grounded, or struck a sunken obstruction, when
in mid-channel between Governor’s Island and the Bat-
tery, on her way to the Decoration-day services at
Grant’s Tomb. Her bottom plates were indented, riv-
ets sheared off, and dammage done that will cost about
$8,000 to repair.

How long is this kind of thing to continue? If the
recurrence of such preventible disasters were not sug-
gestive of the grave perils to which the navy is exposed,
it would become positively ridiculous—with such im-
perturbable gravity do we wreck our ships, and then
proceed to patch them up again at so many thousand
dollars apiece. The wonder of it all is that these ob-
structions were not removed from the channels years
ago, when our first deep-diaught warships were con-
structed. Surely it was not necessary for the ‘‘ Massa-
chusetts ” to smash up $60,000 worth of her bottom to
convince us that Diamond Shoal was a reality, and not
a fiction—a few fathoms of sourding line would have
donethat ; and if there are sunken wrecks encumber-
ing the channels of New York Harbor, it is surely a
doubtful policy to use the bottoin of the ** Brooklyn?”
as a dragnet to determine their whereabouts.

We know nothing in all the river and harbor work
of the War Department that compares in urgency with
this problem of the approaches to the Brooklyn navy
yard, and how it should come to be thus neglected
is a mystery. Just beyond Governor's Island, skirt-
ing the Brooklyn water front, a channel 1,500 teet wide
and 40 feet deep is to be constructed along the front of
a series of docks into which a 2j-foot draught ship
will rarely enter ; yet the ships of the navy are allowed
to pass to and froin peril for the want of a little dredg-
ing which would cost not a tithe of the millions that
are to be spent on the above-named work.

N ——
WHAT POOR ROADS COST OUR FARMERS,

If ever there were two classes of people that had a
good cause in common they are the bieyelists and the
farmwers. The question on which their interests agree is
that of the need for good roads; for while a hard,
smooth surface is an absolute necessity to the wheel-
man, it is of even more vital importance to the farmer,
seeing that the condition of the roads makes a serious
difference one way or the other in his yearly profits.
As the result of an inquiry made in 1895 by the United
States Department of Agriculture, replies were re-
ceived from over 1.200 counties giving the cost of haul-
ing crops in various parts of the United States. The
average load hauled was found to be 2,002 pounds;
the average length of haul, 12{4 miles ; the average
cost of hauling a ton of crops to maiket was $3.02;
while the average cost of hauling a ton for a distance
of one mile was 25 cents.

In order to compare the roads of the United States
with those of Europe the bureau through its consuls
made careful inquiry on the subject of cost of hauling
in England, France, Germany, Belgium, Italy, and
Switzerland. The average cost of hauling one ton
one mile was found to be in England 10 cents, in
France 10 cents, in Germany 814 cents, in Belgium 914
cents, in Italy 714 cents, and in Switzerland frowm 6 to
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8 cents, the average for all these European states
being 8 cents per ton per mile. More than one cause
may enter into this determination of cost, but that the
great cost in America is due to our poorly made dirt
roads is proved by the fact that while over the superb
roads of Europe a farmer will haul three or four tons at
a load, our farmers are able to haul only a ton or less
than a ton over the * plow and scraper” ridge of soil
which even at this late iay is dignified by the name of
road in many parts of the country.

THE NEW CANAL COMMISSION.

Bearing in mind the vast interests at stake, we do
not hesitate to say that the new canal commission, re-
cently appointed by the President, is the most immport-
ant engineering commission of modern times. Not only
has it to decide whether this country is justified in un-
dertaking a work which is estimated to cost over $130,-
000,000, and may easily cost 30 or 40 per cent more
than that, but its report will determine indirectly
whether another important work—the Panama Canal
—in which over $156,000,000 has been already expended,
shall be completed or abandoned.

It requires no very intimate knowledge of the canal
question to prove that only one canal is required at the
Isthiuus, and that not more than one will be built. It
is also evident to any one who is not blinded by na-
tional prejudice that a great maritimme highway like
this should be, and in the very nature of things must
be, broadly international in the policy of its adminis-
tration. As the matter now stands, there are two
great rival projects before the public—one two-fifths
commpleted and the other not yet commenced. Each
has features to recommend it, although engineering,
commercial, and military considerations point strongly
to the completion of the Panama Canal as the most
feasible scheme.

Although the present commission has been ap-
pointed for the ostensible purpose of examining all
routes that are plausible, it is well understood that its
chief duty is to determine which of the two routes,
Nicaragua or Panama, has most to commend it to the
active support of the United States government. To
assist it in this work it will find a vast amount of en-
gineering data ready to hand. At Nicaragua, in addi-
tion to the early surveys of Childs and Lull, it will
have the Menocal surveys and those of the Ludlow
and Walker commissions. At Panama it will find a
complete set of surveys, plans, observations, ete., in
such shape as to allow of active construction being un-
dertaken at brief notice.

The commission includes Admiral Walker, Prof.
Haupt, and Col. Hains, the former commission; Al-
fred Noble, of the Ludlow commission ; two additional
engineers, viz., Lieut.-Col. Oswald H. Ernst, of the
United States Army, and George S. Morison, a former
President of the Society of Civil Engineers; Prof.
Wm. H. Burr of Columbia and Prof. Emory R. Johnson
of Pennsylvania and Senator Pasco of Florida. There
are thus two engineers fromm the army, three from
civil life, two college professors, a senator and an ad-
miral of the navy. One million dollars has been appro-
priated to cover the expenses of the investigation,
which, all things considered, should be of such a
character as to settle the question, as far as the United
States is concerned, once and forever.

— e r—

COMMERCIAL VALUE OF WIRELESS TELEGRAPHY.

A striking evidence of the growth of scientific know-
ledge and the fidelity with which the scientific press
safeguards the public against glaring scientific false-
hood, is found in the recent attempt to produce a panic
among the shareholders in telegraph and cable com-
panies on account of the success of wireless telegraphy.
It was otherwise twenty years ago, when the extrava-
gant claims put forth for electric lighting caused the
holders of gas shares to dispose of their valuable hold-
ings. In vain did the scientific press urge moderation,
pointing out that the cost and difficulties of the new
system of illumination would prevent it from driving
out gas lighting—at least for some years to come.

Remarkable as have been the results obtained
with wireless telegraphy across the English Channel,
there is nothing to warrant the belief that wire tel-
egraphy is doomed. There is one radical difficulty
which, alone, is sufficient to restrict wireless tele-
graphy, at least in the present stage of its develop-
ment, to a very limited range of practical application.
We refer to the fact that no means has yet been devised
by which the wireless messages can be directed exclu-
sively to the station for which they are intended. Be-
fore wireless telegraphy can be used for general com-
mercial purposes some method must be devised where-
by, as in wire telegraphy, the transmitter can com-
municate with one particular receiver to the exclusion
of all others, and the receiver can exclude all messages
except the particular one directed to it. Until this is
achieved the new system must be barred from the
field of ordinary commercial work.

A limitation affecting long distance telegraphy is also
found in the fact that the length of the vertical rod has
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a definite relation to the distance through which the
message is sent, and as the mast used in the channel ex-
periments, where the distance was 30 miles, was 177
feet high, it can be seen that this consideration also
imposes a limit upon wireless telegraphy. Marconi
has recently stated that the present limit of distance
over which messages can be sent is about 80 miles ;
evidently then the problem of trans-ocean telegraphy
by this system is far from solution. As a matter of
fact, the inventor, with his characteristic modesty, has
refrained from making any claims for his system ex-
cept along those lines in which he has clearly demon-
strated its usefulness. The most valuable application
of the system is that which was successfully tested at
the South Foreland, England, where now for some time
wireless telegraphy has been in successful operation
between the shore and the lightship. It has been
proved that the apparatus is not affected by wind or
weather, and we now know beyond question that it
is possible to give infallible and early warning to ship-
ping of the presence of dangerous shoals.

B — S e e —

MUNICIPAL. BATHING ESTABLISHMENTS.

In the United States too little attention is paid to the
individual comfort of its citizens. Everything is done
for their safety, but in many little ways we are still far
behind our transatlantic brethren. One of our great-
est municipal defects is the lack of public baths. It is
not necessary to dwell upon the need for publie
baths among all civilized peoples, the virtue of water
and soap is conceded. Unfortunately, anrong the poor-
er classes it is not always possible for them to obtain
adequate bathing facilities in the densely populated
districts in which they live. Public baths properly
constructed and handled form one of the most effective
and far-reaching of municipal institutions for the pro-
motion of cleanliness, good health and good citizen-
ship. Boston, Mass., is a notable exception to the
average American city as regards the bathing facilities
which this city furnishes to her inhabitants. The ex-
periments of Boston are highly instructive to all cities
looking to civic development in the direction of inis-
tering to the practical and essential needs of a commmun-
ity. Public baths in Boston date from 1866, and these
were, we believe, the first public baths to be establish-
ed by a municipality in this country. At first pro-
vision was made for a system of baths distributed at
various points on the long shore line rather than fora few
central establishments according to the British plan.
Five floating baths were constructed at that time, and
the general type was a low wooden building supported
on a floating platform. Within each was a shallow
tank through which the water flowed freely, air and
light being adwitted through the roof. The usual
dressing rooms, ete., were provided. These proved so
satisfactory that now there are ten of these floating
baths.

In 1898 the number of bathing establishments was
raised to twenty-three and there were 2,000,000 bathers,
an increase of one and oue-quarter miliions over the
previous year. New styles of floating baths have been
devised in which the tank is left open to the sky and
the capacity of one of them is 1,200 to 1,500 persons per
day. In addition to the floating baths two swimming
pools were established to supply the wants of the
population which lives in the center of Boston. One of
them is located in the small park contiguous to the
tenement district of Roxbury, fresh water being sup-
plied to the tanks by the city water works, 80,000 to
90,000 gallons being used per day, and from 1,200 to
1,500 patrons daily attend this bath. Men are allowed
to bathe in the early morning and evening. the boys in
the forenoon and girls and womnen in the afternoon.
That a pool of this kind is not necessarily an expen-
sive luxury will be seen when it is said that it cost
only $2,000 to complete it.

The most important of Boston’s beach baths isat the
North End Park, which, with its pleasure piers and
improvements, cost the city $350,000. Frequently 5,000
people bathe per day at this point. The baths which
we have mentioned so far are, of course, restricted to
summer use; but a new public bath house, open all
the year around, will be opened on June 15. The
building is most substantial and is thoroughly fire-
proof. Separate bath rooms for men and women are
provided on the second floor, and ample waiting rooms
occupy the first floor. The men’s rooms are provided
with thirty inclosed shower baths and three inclosed
tubs, while the women have eleven shower baths and
six bathing cabinets. Each shower cabinet contains a
dressing alcove and seat. All the partitions are of
marble and the fittings are of the latest sanitary type,
and the bather canregulate the temperature of the wa-
ter flowing from the spray as desired. The tubs are of
heavy white porcelain, with nickel-plated fittings, and
it 1s doubtful if there is any more real comfort to be
obtained in the luxurious bath rooms of the Back Bay
district.

In the praetical working of the entire system in
Boston, fatalities are practically unknown. Swimming
instruction is given to thousands and remedies are pro-
vided for use in case of crawps or other illnesses. In
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order to connect the baths more closely with the city
schools, the head swimming instructor visits the public
educational institutions before the close of the school
year and teaches the children the motions of swim-
ming. The aim in Boston has been to dignify the
practice of bathing and to furnish an innocent recrea-
tion and to cause the people to regard bathing estab
lishments as necessary to their well-being as the water
supply, school house, library, or parks. The course of
Boston in this matter cannot be commended too
warmly, and the object lesson is of great value outside
of the immediate advantage to her citizens.
_—————y e —
CALIFORNIA OLIVE INDUSTRY.

The olive is one of the oldest known fruits. It is
noted by Pliny and is frequently mentioned in the
Bible, where it forms the basis of many parables and
tigures of speech. In Grecian mythology the olive tree
occupies an important place, and to-day the ‘‘olive
branch” is the world symbol for peace. The olive tree
itself is rather melancholy in appearance, but the eye
soon becormes accustomed to the tone which the olive
trees give to the landscape, and in nearly all of the
Mediterranean countries they are found almost every-
where. In general, the olive will flourish wherever the
vine can be cultivated for wine-growing purposes. It
will not bear a temperature below 21° or 22° F., and in
Europe it cannot be grown above 46° latitude. The
voung plants and fruit are very delicate, but the tree
itself is quite tough. Naturally, in Italy, where the
olive forms one of the principal agricultural products
and contributes so largely to the wealth of the country,
the trees are cultivated with the greatest care. The
kernel of the olive requires about two years to germi-
nate naturally, but it is found by mixing clay and goat
manure nature’s processes can be hastened so that it
will germinate the same year. The trees attain great
age, and a large olive tree near Nice is believed to
be a thousand years old and is said to have yielded
500 pounds of oil in a single year.

The culture of the olive in the United States is in-
creasing rapidly, and in California the industry has
attained such proportions that already $500,000 is in-
vested in it. Olives were first introduced into the State
by the Franciscan Missions almost a century ago. The
oldest olive trees in Califoria date from the last cen-
tury. They are six in number and are stationed at the
San Gabriel Mission and are still bearing fruit and are
a living monument to the wisdom of the Franciscan
Brothers. According to some authorities, the oldest
tree is at the Capistrano Mission, thirty miles south of
Los Angeles. The seed from which this tree was grown
came from Corsica in 1769. It is now 50 feet high and
the trunk is at least 5 feet in diameter. The old trees
at the Missions are as robust and thrifty as when "they
first commenced bearing fruit. The Franciscans raised
most of their trees from cuttings which they brought
fromm Spain. They found the soil and surroundings
most congenial for olive raising, and that the
trees flourished even better than on their native soil.
The oil enabled the exile of the Fathers to be more
supportable by supplying one of the accustomed luxu-
ries of their far-away homes in distant Castile.

The modern history of the California olive culture
began about twenty yvears ago, when the Hon. Ellwood
Cooper, of Santa Barbara, who is regarded as the
father of the industry, began his investigations on
raising the olive as a commercial possibility. He first
secured cuttings from the trees of the old Mission
and set out a number of olive orchards in Santa Bar-
bara and other places. The result has amply justified
his venture. Now there is hardly a part of the State
that has not its olive orchard. The olive seems to
thrive best under the influence of sea breezes. It takes
to almost any character of soil where the drainage is
good and flourishes in the localities beyond the range
of very heavy frosts. 'The tree does not require a
great deal of attention, and does not resent neglect.
The care of an olive orchard is less than for almost any
other kind of fruit. The trees are highly symimetrical
when grown, and on some ranges are planted along
the roadside for the shade and the added beauty which
they afford to the landscape. Olives are almost never
raised from the seed, as this requires a long time.
They are usually raised from cuttings, and have
been produced by Mr. Cooper in the fourth year, and
a good crop in seven years ; 122 pounds is the average
per tree. The method of propagation requires con-
stant attention and great experience, but the plants
are grown on such an enormous scale the cost of themn
is very small. In the spring, after the cuttings are
rooted, they are transferred to olive-growing nurseries,
where they become trees of from three to five feet
high in from twelve to eighteen months.

In California opinions are much at variance regard-
ing the variety of olive to grow. Formerly the Mis-
sion was the only olive planted. Inrecent years many
different varieties have -been brought from Europe.
Different locations may require different varieties, but
above all other considerations is the quality of the oil
produced. The varieties that make the best oil should
be selected in all cases, provided that quantity is a fair
average to a given acreage planted. This rule is also
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applicable as well for pickling unless the fruit is too
small for economic handling.

Mr. Cooper has trees twelve to fifteen years old
which yield 250 pounds of olives, but they do not bear
every year. It is estimated that there are now no less
than 24,223 acres of olive trees in California, with
1,162,739 trees, of which half are now bearing. The
soil must be occasionally cultivated and the trees must
be pruned and sprayed to exterminate numerous in-
sects. The greatest drawback to the successful culti-
vation of the olive is the black scale.

Olive oil making is a simple process; the quality de-
pends on the care exercised from the picking of the
fruit through every stage of manufacture until it is put
into bottles and corked. About 8% pounds of olives
are required to a large bottle of oil. The fruit is
gathered later in the season than other crops, and in
the best orchards the olives are plucked one by one
from the branches and not shaken from the trees or
allowed to drop. Special ladders mounted on wheels
are run among the branches of the trees, and the pick-
ers ascend the ladders and pluck the olives, which they
drop into a specially made device, usually of tin, strap-
ped about the waist, and which is adapted to hold a
considerable amount of fruit.

The olives must not-be allowed to stand in heaps, in
sacks or any sort of package long enough to heat
through, otherwise the oil will becomme musty and ran-
cid. Absolute cleanliness is required in every step
of the process. The olives are first dried, during which
process they lose about half of their weight ; they are
then crushed by a heavy stone rolling over them,
and are next pressed the same as in cider making. The
first expression is what is known as the ** virgin” oil ;
the lower grades follow in succession. There are at
least a dozen oil mills in the State of California.

A considerable part of the olive oil imported is
adulterated by cotton seed and other oils, but now with
the splendid olive oil made in California there should
be no difficulty in getting the pure article in any part
of the United States. It is a mistake to believe, how-
ever, that absolutely pure olive oil made in Southern
Europe cannot be purchased here. It isexpensive, but
it can be bought; but the ordinary olive oil bought of
grocers is apt to be adulterated, if it is not entirely fic-
titious. Large quantities of olives are pickled in Cali-
fornia and are shipped in bottles or small barrels.

The olive industry is an example of what may be ac-
complished in the way of introducing a new agricultu-
ral pursuit in the splendid South west.

THE WORLD’S COAL PRODUCTION,

The coal production and consumption of the world
during the past fifteen years are presented in some
tables just prepared by the Treasury Bureau of Statis-
tics. These show that while the United Kingdom is
still the largest coal producer of the world, the United
States is a close seeond, and if the present rate of gain
is continued, will soon become the leading coal-produc-
ing country of the world. The coal production of the
United Kingdom in 1897 was 202,000,000 tons ; that of
the United States, 179,000,000 tons ; Germany, 91,000,-
000 ; Franece, 30,000,000 ; Belgium, 22,000,000; Austria-
Hungary, 12,000,000 ; Russia, nearly 10,000,000 ; Austral-
asia, nearly 5,000,000 ; Japan, over 5,000,000; British
India, 4,000,000 ; Canada, nearly 4,000,000 ; and Spain,
2,000,000, while no other country reached 1,000,000 tons
in production. The United States, however, has gained
much more rapidly during the fifteen years under con-
sideration than has the United Kingdom, or, indeed,
any of the important coal-producing countries of the
world, her gain during the fifteen years being over 73
per cent and that of the United Kingdom less than 24
per cent. The announcement just made by the Geo-
logical Survey that the coal product of the United
States in 1898 was 219,836,000 short tons against 226, 287,-
000 for Great Britain shows that the United States is
rapidly gaining upon that country as a coal producer,
and will soon become the leading coal-producing na-
tion of the world.

As an exporter of coal, however, the United States
takes low rank in proportion to its production, and
stands fourth in the list of coal-exporting countries.
In 1897, the exportations of coal from the United
Kingdom were 48,000,000 tons ; from Germany, 12,000,-
000 tons ; from Belgium, over 6,000,000; and from the
United States, a little less than 4,000,000, though in
1898 the quantity exported was slightlv above 4,000,000
tons. Australasia comes next to the United States as
a coal-exporting country, her exports amounting to
nearly 3,000,000, tons, while France exported about
2,500,000, Japan 2,000,000, and Canada about 1,250,000
tons in 1897.

France is the largest coal-importing country, her im-
portations in 1897 being nearly 12,000,000 tons, while
Germany imported 6,000,000 ; Austria-Hungary, 5,600,-
000; Italy, 4,250,000; Canada, nearly 4,000,000; Belgium,
nearly 3,000,000; Russia, 2,500,000; Sweden, over 2,250,-
000 ; the United States, nearly 1,500,000 ; and Austral-
asia, 1,000,000 tons, while no other country imported as
much as 1,000,000 tons,

Great Britain is also the largest consumer of coal in
proportion to population, her coal consumption in 1897
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being 387 tons per capita, that of Belgium 270 tons,
the United States 2'42, Germany 158, Canada 125,
France 098, Australasia 0'97, Sweden 0-50, Austria-
Hungary 0-37, Spain 0°19, 1taly 013, Russia 0°09, and
Japan 007 of a ton per capita.

According to these figures, which are summarized
from a report of the produection of the principal coun-
tries of the world, just issued by the British govern
ment, the United States ‘now produces about 30 pei
cent of the coal of the world, the coal production of
the fourteen countries enumerated being in 1897, 566,-
000,000 tons, of which the United States produced 179,-
000,000, while in 1883 she produced but 27 per cent
of the total product. The 1898 figures mmake an even
more satisfactory showing for the United States.

t—O
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THE DEATH OF FRANK THOMSON.

The American railroad is celebrated all over the
world on account of the extent of the various lines,
and the systemm and enterprise upon which they are
conducted. Successful railway management calls for
qualities akin to those of statesmanship, and this
must be combined with technical training and business
ability of the most exacting kind. Mr. Frank Thom-
son, of the Pennsylvania Railroad, who died on June
5, was the type of such a railway president. As the
head of one of the largest of our systems, he had an
opportunity whichis given to few men, and he had a
faculty for divining public needs before the public
itself was aware of the fact. 1t is to him that we owe
the introduction of our present dustless stone road-
beds, our block signals, and the system of prizes for
faithfulness and great efficiency. It will readily be
seen that the debt of the traveling public to Frank
Thomson is very great.

Mr. Thomson was born at Chambersburg, Penn-
sylvania, in 1841. He entered the Pennsylvania Railroad
shops at Altoona at the age of seventeen years, after
a rudimentary education in the local schools. In four
years at the Altoona shops he mastered all the mechani-
cal principles of railroad engineering. His energy
and ability were promptly recognized by the General
Superintendent of the road, and when the war broke
out, young Thomson was put in charge of the
military railroad. He restored the Orange and Alex-
andria and the Loudon and Hampshire railroads.
He also played an important part in the construc-
tion of the ‘road across the *“ Long Bridge,” over
the Potomac, at Washington. In 1862 he reported for
duty on the military route south of Nashville. After
his return to Washington he assisted Col. Scott in the
transportation of 20,000 men to the relief of the Army
of the Cumberland. He enjoyed the rather unique
distinction of being called to a Council of War in 1864.
When he arrived in Washington, the Council was con-
vened in Stanton’s bedroom, where the latter lay sick.
The War Secretary said on seeing him, *“Isit possible
that we waited for three days toget the opinion of that
red-headed stripling ?” The opinion given by the strip-
ling was so conclusive, however, that the movement pro-
jected was not made. In 1864 he was appointed Super-
intendent of the eastern division of the Pennsylvania
road ; in 1873 he was made Superintendent of motive
power. Soon afterward he became General Manager,
and in this capacity he introduced the standard track,
solid roadbed, the systemn of track inspection and the
award of prizes for the best sections of track. He was
a good disciplinarian, and the high grade of efficiency
for which the Pennsylvania Railroad is noted is largely
due to him. In 1882 he became the second Vice-Pre-
sident, and in 1897 he succeeded George B. Roberts as
President of the road.

Mr. Thomson was a splendid example of what a
bright young man can accomplishin America provided
he has reasonable opportunities for the display of
his talent.

-

TRADE WITH CUBA AND OUR NEW POSSESSIONS.

American producers are already finding an enlarged
market in Cuba, Porto Rico, Hawaii, and the Philip-
pines, as is shown by the figures of the Treasury Bu-
reau of Statistics, which indicate that the exports of
the fiscal year, which ends with the present month of
June, will show a larger exportation to Hawaii and
the Philippines than ever|before, and larger to Cuba
and Porto Rico than in any previous year, except those
in which the reciprocity features of the McKinley law
were in operation.

The total exports to Cuba, Porto Rico, Hawaii, and
the Philippines in the full fiscal year will be about
$30,000,000, against $17,000,000 last year. Our sales to
these islands for the fiscal year 1899, even under the
unsettled conditions which have prevailed in most of
them, exceed those of any previous year, save those of
1893. Of course, these figures do not include any of
the supplies sent by the government to any of its
troops in the islands.

It is also interesting to know that the exportations
to Spain are approaching their normal conditions;
those for the ten months ending with May were $8,-
000,000, against $10,000,000 for the corresponding
months of last year.
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A SIMPLE FASTENER FOR GATES.

A patent was recently granted to John F. Marcum
and Godfrey Hauenstein, of Olds, Iowa, for a gate-
fastening device so constructed that it automatically
moves toits locking position as the gate closes.

Swinginig on one gate-post is a locking yoke compris-
ing two divergent plates secured to arock-bar. To the
upper end of this gate-post a segment-rack is secured
having a notch at its central portion and stops at its
ends. The top edge of the rack between the stops is
inclined downwardly and outwardly. Pivoted to the

AUTOMATIC GATE-FASTENER.

:npper end of the rock-bar is a latech-lever adapted to
cngage the central notch in the rack to hold the yoke
in its locking position.

In opening the gate, the latch-lever is swung up to
clear the notch. Then by pushing the gate in either
direction the yoke will be rocked to release the gate.
At this time the latch-lever will engage one of the stops
at the end of the rack.

The gate when being swung to its closing position
engages the yoke and automatically swings it to its
locking position, the latch-lever being moved into the
central notch of the rack.

By inclining the upper edge of the rack, the locking-
yoke will be prevented from being swung to its closed
position by force of wind or other slight pressure ; be-
cause the latch-lever will frictionally engage the in-
clined edge.

AN IMPROVED ACETYLENE GENERATOR.

An efficient acetylene apparatus should neither under-
generate nor overgenerate gas. The carbide and water
should be properly brought together, so that a steady
flow of gas is obtained without regard to the number
of jets in use. The carbide should be so decomposed
that the production of heat is avoided ; for hot acety-
lene has not only a low light-value, but its use is need-
lessly expensive. To meet these requirements, the
Pan-American Acetylene Company, of Buffalo, N. Y.,
have devised an apparatus in which the defects en-
countered in many gas-machines seem to have been
effectually overcome.

The apparatus in question, known as the ‘* North-
light,” has bottom water-feed generation, the principle
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Fig. 2.—SECTION OF THE GENERATOR.

of which is well shown in Fig. 1, representing a minia-
ture generator comprising tumblers inverted in a dish
of water. The water in rising within the generator-
glass touches the carbide. As soon as the gas thus
produced has filled the pipes and apparatus, it forces
back the water from the carbide, thereby stopping
further generation.

In the actual apparatus, the generator (Fig. 2) con-
sists of an outer casing inclosing a water-sealed gas-
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bell, B, in which there is a peculiar grate (omitted in
the engraving) terminating in upward points which
support the carbide in a free mass.

The bell, B, is formed with sleeves covering the re-
ceiving ends of the gas-pipes, £ and F, and of the vent-
pipe, H. The carbide having been placed upon its
grating, water is poured into the outer casing to a cer-
tain height. The water in seeking its level rises within
the bell, expels the air through the pipe, H, and finally
comes into contact with the lower edge of the carbide.
Gas is immediately generated and is conducted by the
pipe. E, to the gasometer, and thence throughout the
building. The residuum instantly clears itself from the
carbide and falls down into the water below. The
gas, in passing through the apparatus and distribut-
ing pipes then receives a check—assuming that the
burners are not in use—and at once begins to push
back on the water, forcing it away from the carbide,
thus stopping further generation. As acetylene is
then consumed at the burners, the pressure within
the generator correspondingly decreases, permitting
the water to rise again, as at first, into contact with the
carbide to generate a fresh supply of gas. It is there-
fore evident that the generation is controlled merely
by the pressure of the gas upon the water, the one act-
ing automatically upon the other. The auxiliary gas-
pipe, F, leading to the gasometer, is used only when
the pressure is so great that the water is forced down
below a secondary opening.

The various pipes shown on the exterior of the ap-
paratus (Fig. 3) connect the generator with the gaso-
meter, and comprise a system of traps or water-seals
which prevent a back-flow of the gas.

In this apparatus it will be observed that a very
small quantity of carbide is mmade to touch a very large
sheet of water. The gas generated is therefore cool.
It will be furthermore observed that the carbide is not
surrounded by a mass of viscid, slaked limme, thereby
preventing that imprisonment of the heat which forms
so objectionable a feature in many machines. Inci-
dentally, the fact that the generating chamber is sur-
rounded by a belt of cool water further guards against
the production of unnecessary heat. The value of
the coolest possible generation is now recognized by

Fig. 1.—A MINIATURE BOTTOM-WATER FEED
APPARATUS.

all authorities on acetylene, as heat causes the poly-
merization of the gas atoms with loss of lighting power.

The merits of the apparatus described earned for it
the only gold medal for acetylene machines at the
Trans-Mississippi Exposition.

AN AIR-CUSHION FLUID-PRESSURE REGULATOR.

The fluid pressure regulators most commonly in use
employ a complicated mechanism composed of weights,
levers, or metal springs, to procure the automatie regu-
lation desired. A decided improvement on this form
of regulator is to be found in a device made by Julian
d’Esté & Company, Boston, Mass., which embodies in
its construction a diaphragm acted upon at one side
by the fluctuating fluid-pressure, and at the other side
by a constant air-pressure.

The regulator consists of a casing, the interior of
which is divided into two chambers by a flexible dia-
phragm. In the lower of these two chambers air is:
pumped through a convenient nipple, by means of an
ordinary bicycle pump, until the desired pressure upon:
the lower side of the diaphragm is obtained. A spin-
dle is attached to the diaphragim and carries at its up-
per end a double valve controlling a series of ports
through which the fluid (such as steam. water, or the
like) flows.

From this construction it follows that at its under
side the diaphragm is subjected to a constant yielding
air-pressure and at its upper side to the varying pres-
sure of the fluid. When the pressure of the fluid pass-
ing through the ports in the upper chamber exceeds
that of the air in the lower chamber, the diaphragm is
depressed, thus causing the spindle to close the double
valve above and to shut off the fluid. When the pres-

sure has decreased and has sunk below that of the air

in the lower chamber, the diaphragm will rise, thereby
causing the double valve to open the ports which it
controls in order to permit the passage of the fluid.
The valve, it is evident, can be made to open or close
automatically at any desired pressure by varying the
pressure of the air in the lower chamber.

The air chamber, if so desired, may be placed in any
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convenient position and at any distance away, being
connected by a pipe with the cover clamping the dia-
phragm in position. The filling-pipe of the air cham-
ber may be brought down on the wall or supporting
column to a convenient point with the fitting (with
which the air pump is connected) on the end of it.
When used in libraries, schoolhouses, and office
buildings, the air cushion regulator satisfies a want

A SIMPLE PRESSURE REGULATOR.

long felt ; for it reduces the high pressure steam now
in comnmon use for heating tovery low pressure with-
out making any sound whatever.
_ e ore———
The Motion of a Perfect Liquid.

At a recent meeting of the Royal Institution Prof.
H. S. Hele-Shaw dealt with the subject of ** The Mo-
tion of a Perfect Liquid,” says T'he Mechanical En-
gineer. There was no such thing in existence, he ex-
plained, as a perfect fluid, and actual liquids differed
from it in the possession of several properties, partic-
ularly that of viscosity. Yet by virtue of this very
property they could be made to flow in the manner of
a perfect fluid if inclosed as a thin filin between two
plates. For this purpose increased viscosity in the
liquid was an advantage, because it gave stability ;
thus the high viscosity of glycerine enabled it to be
more effectually controlled than water. By using
plates of glass and appropriate coloring matters, the
lecturer proceeded to exhibit by the aid of the lan-
tern a series of experiments elucidating the motions of
an ideal liquid. He pointed out that the effects actu-
ally obtained in this way completely agreed with
some of those which mathematical analysis had been
able to work out, the films indeed not only affording a
striking instance of mathematical prediction, but even
offering solutions of groblems whose complexity baffied

Fig. 3.—THE “NORTHLIGHT ” ACETYLENE-GAS
GENERATOR.

mathematicians except in a few simple cases. Prof.
Hele-Shaw also showed how the liquid could be made
to imitate the lines of magnetic and electric induction,
and how, by altering the thickness of the filin in places,
the form of the stream lines could be changed to re-
present the altered resistance of a magnetic field, due
to the presence of a paramagnetic or diamagnetic
body.
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A REMARKABLE BRIDGE DISASTER.

We present two illustrations of a bridge disaster
which recently occurred on the Belt Line branch of
the Great Northern Railroad, where it crosses the
Nemadji River, near Superior, Wisconsin. The Ne-
madji at this point flows through a shallow valley over
which the railroad is carried at an elevation of about
from 50 to 60 feet above the
river. The crossing itself con-
sists of a single track deck
span of the combination type,
with timber posts and top
chord and steel bottom chord
and diagonals. The approach
at either end consists of tres-
tle-work of the standard type,
with pile foundations, and its
whole length from bank to
bank is about 1,200 feet, con-
sisting first of 200 feet of tres-
tle, then a combination truss
of about 110 feet span follow-
ed by about 900 feet of trestle
work across the bottom land.

At the time of the accident
a heavy ore train, consisting
of several fully loaded ore cars,
some box cars, aflat car, and a
caboose, and drawn by one of
the powerful freight engines
of the company, was crossing
the structure. The whole
train with the exception of
two box cars, theflatcar, and
caboose had passed over the
river crossing, when the tres-
tle collapsed at a point some-
what to therear of the engine,
and the whole train with the
length of supporting trestle
beneath it fell over in the
direction of the center line of
the structure and assumed
the remarkable position
shown in the two accompa-
nyinglillustrations. It would
appear that the locomotive
was well clear of the dangerous point in the structure
at the time it gave away, but that it was drawn back-
ward by the weight of the falling train behind it. The
tender assumed a fairly upright position, but the loco-
motive fell cab downward and was left standing on end
as shown. The remarkable feature of the accident
is that none of the cars and no part of the bridge
fell either to the right or left, the whole structure pivot-
ing forward and downward upon its foundation, the
cars in many cases remaining upon the rails. The last
two box cars, the flat car, and the caboose, remain-
ed on the truss above the river, the couplings fortu-
nately breaking and preventing the end of the train
from being drawn
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side having a considerable amount of batter or inward
inclination from the ground to the top cap, or trans-
verse carrying piece. The supporting timbers are
braced at intervals of about 16 feet of their height by
horizontal timbers, and they are further ‘* sway-braced”
by diagonal 4 X 12 inch timbers, all the sticks at every
point of intersection being firmly bolted together.

NEMADJI RIVER TRAIN WRECK—SHOWING FALLEN ENGINE AND TRAIN.

Upon the ground each bent is carried upon a transverse_

12 X 12 inch timber which either rests upon short pieces
6 X 12 inches by 3 feet in length, or is carried upon
piles which are driven to a firm bearing in the ground.

It will be noticed that this construction, while it pro-
vides awmple strength for carrying a vertical load and
remarkable lateral rigidity insuring safety against
overturning, depends for longitudinal stability mainly
upon the superstructure, that is, the stringers, ties, and
track ; so that should the superstructure be broken
through at any point, there is nothing to prevent the
whole system of vertical bents from pivoting forward
like a line of child’s building blocks, and falling upon
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one another. As long as the superstructure remains
intact, the longitudinal foreces acting upon the bridge,
such, for instance, as the forward thrust resulting from
a sudden application of the brakes of a train, are trans-
mitted through the floor system to the opposite abut-
ment ; but it is evident that a break at any point in
the continuity of the floor imperils the stability in a lon-

gitudinal direction of the

whole trestle, even if it should
| happen to be some thousands
of feet in length.

The proper safeguard
against an accident of this
kind is to introduce longitudi-
nal diagonal bracing, ex-
tending from the caps of
the bents immediately below
the floor system, down to the
foundations. It is not neces-
sary to insert these braces at
every bent, for if they were
introduced, say, at every
fourth or sixth bent, the col-
lapse of a portion of the bridge
would be limited in its de-
structive effect to a certain
stated length of the trestle,
instead of, as now, involving
the collapse of the whole
structure. It will be noticed
that in the case of the Ne-
madji bridge the wreck of the
trestle to the rear of the
train was prevented by the
existence of the truss bridge
across the river, whose piers.
coupled with the inertia «i
the truss itself, offered suf:.
eient resistance to longitudi-
nal overturning.

The Fall of Meteorites In
British Central Africa,

A fine collection of meteor-
ites has just been added to
the Department of Minerals
in the British Museum. It consists of four stones which
were seen to fall on January 25 in the native villages
on the eastern slopes of Mount Zombo, British Central
Africa. Twoof them weighed 14 and 17 ounces respect-
ively and the other two 29 and 19 ounces. At Zomba
a crash like thunder was heard and the reverberations
lasted for a few minutes afterward and the detonation
was heard at a place Y0 miles distant. At one of the
new villages the people were found squatting around
the stone in a circle discussing the ‘‘ miracle” as they
termed it. None would approach the stone and it was
still lying where it fell when the officials arrived. As
far as it is at present known, the area over which the
Zomba stones fell

down into the
general wreck.
While at first
sight it would
seem astonishing
that the whole
train with its sup-
porting trestle
should fall sym-
metrically for-
ward and not as
one mignht expect
to either side, a
brief study of the
wreck as shown in
the upper engrav-
ing will explain
this phenomenon.
It will be noticed
that the super-
structure, that is
to say, the longi-
tudinal stringers,
cross-ties, and the
track, is carried
upon vertical
*“ bents,” which
consist usually
of heavy timbers
twelve inches
square, although
in this case they
are built up of 6 X
12 inch timbers
spliced together.
As a rule there
are four timbers
to each * bent,”
the two on the in-
side being gener-
ally vertical and
those on the out-

NEMADJI RIVER TRAIN WRECK—LOOKING FORWARD FROM REAR OF TRAIN,
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represented 9
miles long and
about 3 miles
wide. It is pro-
bable the larger
number of stones
may have reached
the earth.
——o——

To Move Bulld-
ings in Buda-
pest.

A Chicago com-
pany is to under-
take modern
building moving
methods in Eu-
rope. This com-
pany has closed
contracts for
changing the loca-
tion of nine struc-
tures in the city
of Budapest, Hun-
gary, where grad-
ing and recon-
struction of the
street system have
been found neces-
sary. The Ameri-
can system cf
building removal
was unknown, but
t h e government
engineers began
investigations
which ended in
American engi-
neers being asked
to bid on the mov-
ing of public and
other structures.
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The Proper Reading Distance.

At a distance of several meters or yards, says Dr.
Norburne B. Jenkins in The Medical Record, little or
no muscular effort is required for the normal eye to
see objects distinctly ; but an extreme exertion of the
ciliary muscle, which controls the crystalline lens, is
necessary if the vision be directed to an object a few
centimeters or half-inches distant from the eye. The fol-
lowing may illustrate the work of the muscles of the
eye in reading at several distances: A sheet of paper
about twenty centimeters (eight inches) square, printed
with type sufficiently large to be easily read at five or
six meters or yards, is placed at this distance from a
person with normal or emmetropic eyes. Practically no
contraction of the muscles of convergence or of the
ciliary muscles is necessary in order to read the type.
Should the paper be placed a meter or yard from the
eyes, the ciliary muscles and the muscles controlling
the motions of the eyeballs are called upon for addi-
tional work, but no inconvenience is occasioned to
emmetropic eyes by prolonged vision at this distance.
If the paper now be placed within a few centimeters
or half-inches of the eyes, the ciliary muscles contract
to their utmost. The internal recti likewise are in a
state of extreme exertion in accomplishing the converg-
ence necessary in order that both eyes may see the
samne type at the same instant. The muscles are no
longer adequate to the increased tension. They be-
eome exhausted and vision is emnbarrassed. The type
is alternately blurred and distinect, in consequence of the
alternate failure and recovery of the muscles. Should
this process continue for many minutes, pain and verti-
go come on, and the sufferer is forced to direct his vision
from the paper. The nearer objectsapproach the eyes,
the greater will be the necessary muscular effort and
the sooner will the muscles refuse to perform their
functions ; the farther the type is held fromn the eyes,
the less is the requisite muscular effort: hence it is
probable that the farthest point at which distinet
reading-vision is possible is the proper distance for con-
tinuous reading. Probably this point is more than
thirty-five centimeters (fourteen inches) distant from
the eyes, and is dependent upon the strength of the
muscles, habit, and the visual acuity.

v. Submarine Telegraphs.

The development of the submarine telegraph from
a mere gutta percha coated wire laid in New York
Harbor by Prof. Morse in 1842 to the great cables
which now engirdle the entire earth except the bed of
the Pacific is described in a statement just issued by
the Treasury Bureau of Statistics, entitled ‘‘ Chrono-
logy of Submarine Telegraph Construction throngh-
out the World, and the Development of Submarine
Telegraphy.” This publication, which has been pre-
pared by the Bureau of Statistics in view of the special
interest just now developed in a submarine telegraph
line to connect the United States with Hawaii, Guain,
the Philippines, and the Asiatic coast. shows not only
the location, number, and length of the submarine
telegraphs of the world, but also the history of this
great system and the part which American genius and
enterprise have had in its development.

The statement eredits Salva, a Spaniard, with the
first recorded suggestion of submarine telegraphy,
made before the Bareelona Academy of Sciences in
1795. Aldini, a nephew of Galvani, performed experi-
ments in the transmission of electric signals under
the sea near Calais, France, in 1803 ; Schilling ignited
gunpowder by electricity transmitted through a sub-
aqueous conducting wire under the Neva River near
St. Petersburg in 1812 ; telegraph signals were trans-
mitted through insulated wires under the River Hugli,
in India, by the director of the East India Company’s
telegraph system in 1839 ; and in 1842 Prof. Morse trans-
mitted electric currents and signals through an insu-
lated copper wire laid for that purpose between Castle
Garden and Governor’s Island in New York Harbor,
and in the following year suggested submarine electric
communication between the United States and Europe.
In 1845 Ezra Cornell, in conjunction with Prof. Morse,
laid and successfully operated submarine copper wires
in the Hudson River between New York and Fort Lee,
and in 1847 a section of the telegraph line connecting
New York and Washington was laid through the
waters of a narrow creek by J. J. Craven, of New
Jersey, thus demonstrating the practicability 'of actual
submarine telegraphic service. In 1850 a submarine
telegraph line was laid across the English Channel
and signals exchanged, but without further success,
though in the following year a cable containing four
copper wires insulated with gutta percha and pro-
tected by galvanized iron wires wound spirally about
it was laid across the English Channel and put into
successful operation as a submarine telegraph line.

These experiments having proved the practicability
of submarine telegraphy, the great enterprise of a
telegraph line under the Atlantic Ocean was under-
taken, and the subsequent developments are described
in the statement as follows :

1857. First attempt to lay a submarine telegraphic
cable across the Atlantic Ocean, the enterprise
being headed by Cyrus W. Field, of New York, and

The Development
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Charles Bright, J. W. Brett and others, of Eng-
land. The cable was to extend fromn Valentia,
Ireland, to Newfoundland, the length of cable
necessary being estimated at 2,500 miles. The con-
struction of this cable was similar to that across
the English Channel. After 255 miles had been
laid from Valentia westward, the cable broke and
the work was abandoned.

1858. Renewal by Mr. Field (and his associates of the
attempt to lay asubmarine telegraphic cable across
the Atlantic. The United States naval vessel
*“ Niagara ™ and the British vessel ‘‘ Agamnemnon,”
carrying each one-half of the cable, proceeded to
mid-ocean, and after joining the ends of their respec-
tive sections, on July 29, proceeded westward and
eastward, paying out the cable and reaching their
respective destinations, Newfoundland and Valen-
tia, on the same day, August 5, 1858, when elec-
trical connection between the continents was at
once established over 2,050 nautical miles of cable
which they had thus laid. Congratulatory mes-

sages were exchanged between the President of

the United States and the Queen of England, and
there was public rejoicing in both countries over
what was pronounced the great event of the cen-
tury. After less than one month of operation,
however, the cable ceased working and it was
never operated further, nor was any part of it ever
recovered. During the time of its operation, 730
messages of about 10,000 words were passed over it.
Its total cost was $1,256,250,

1859. A submnarine telegraphic cable to connect Eng-
land with British India was laid through the Red
Sea and Arabian Sea to Kurrachee, India, having
a total length of 3,043 nautical miles, but with sev-
eralintermediate landings. Some portions of the
line worked satisfactorily for thirty days, but few

if any messages were sent over the entire length,-

and it soon proved a complete failure.

1860. Elaborate study of the entire subject of sub
marine telegraphs and the construction of cables
was made by a committee appointed by the Brit-
ish Board of Trade, resulting in an expression of
the belief that submarine telegraphy might, de-
spite past failures, becomesuccessful and profitable
if sufficient care were exercised in constructing,

. laying, and managing the cable.

1861. A submarine telegraphic cable, which had been
manufactured with great care, was laid across the
Mediterranean from Malta to Alexandria, Egypt,
with intermediate landing places at Tripoli and
Benghazi. The cable consisted of seven copper wires
stranded together, covered with several coatings
of gutta percha alternated with other non-conduct-
ing and waterproof material, and in turn covered
and protected by eighteen iron wires wound spir-
ally about this core. This cable proved a perman-
ent success and went into general operation shortly
after its construction. The speed of transmission,
which on the Atlanticcable and shorter submarine
lines had been three words per minute, was brought
up to ten words per minute on each separate sec-
tion, but was only three words per minute when
all the sections were united and operated as a single
line of 1,331 miles.

1862. A submarine cable which had been laid across
the Mediterranean Sea between France and Al-
geria in 1861 proved a comnplete failure after a few
months of experiment.

1864. Construction of a cable line to connect India
with England undertaken by the Indian govern-
ment, the line to be laid through the Arabian Sea
and Persian Gulf to connect with land lines, thence
to Calais, and by the short submarine line under
the British Channel to England. The submerged
line in the Arabian Sea and the Persian Gulf had
a total length of 1,450 miles, but with three inter-
mediate landing places. This line consisted of a
copper core surrounded by layers of gutta percha,
alternated with other non-conducting and water-
proof material, being protected by an outer sheath-
ing of twelve galvanized iron wires wound spirally
aboul it, which in turn were protected by double
wrappings of tarred hemp yarn. All of these ma-
terials and the various sections of the cable were
constantly and thoroughly tested electrically and
otherwise during its construction. The line when
laid proved a complete success, becoming the first
saccessful telegraphic connection between Eng-
land and India.

1865. Another attempt made by Cyrus W. Field, of
the United States, and his associates®in the United
States and England to lay a submarine telegraph
cable from Valentia, Ireland, to Newfoundland
and the United States. The cable, for which the
contract price was $3,000,000, partly in cash and
partly in shares of the comnpany, consisted of seven
copper wires surrounded by numerous coatings
of gutta percha and other waterproof nonconduct-
ors. This was in turn surrounded by ten Besse-
mer steel wires, this being the first use of steel
wires for cable protection, each wire being sepa-
rately wound with pitch-soaked hemp yarn, the
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shore ends being also further protected by thirty-
six heavy iron wires wound spirally about the
completed cable. The steamer ‘‘ Great Eastern,”
then the largest steamship afloat, was specially
fitted up for laying this cable. Great care was ex-
ercised in every particular, but, after 1,186 miles
had been laid westward from Valentia, the cable
broke in water over 11,000 feet deep, and the at-
tempts to recover it were unsuccessful.

1866. Mr. Flield and his associates renewed their efforts
to lay a cable across the Atlantic. A new company,
with $3,000,000 capital, wasformed, with the double
purpose of attempting to find the end of the cable
partially laid in 1865, and complete the line, and
also to lay another cable parallel with and near to
it. The ecable manufactured for the proposed new
line was similar to that of 1865. The *‘ Great East-
ern” was remodeled to further meet the require-
ments of the work, and left Valentia, Ireland, July
13, 1866, paying out the cable in a line about 25
miles north of that followed in the preceding year.
She safely arrived at Newfoundland in fourteen
days from the date of leaving Valentia, and elee-
trical commmunication was imnmediately established
between the United States and England, which
has never since been more than temporarily inter-
rupted. The ‘' Great Eastern” then returned to
the spot where the cable was lost in 1865, and, after
eighteen days’ work, succeeded in bringing the
end on board from a depth of over 11,000 feet, the
tests immediately inade showing it to be in per-
fect working connection with the Valentia end.
A splice was mmade and the laying of the line to-
ward Newfoundland resumed, and on September
8 the cable was landed at that point and the
second successful line of communication between
the United States and Europe thus completed,
Newfoundland being already in submarine tele-
graphic communication with the mainland and
telegraph systeimns of the United States. The length
between Trinity Bay, Newfoundland, and Valen-
tia, Ireland, is given by the American Cyclopedia
at 2,148 miles. The rate of speed in transmission
over these cables was at the beginning eight words
per minute, but increased to fifteen words per
minute.

The success of the 1866 cables so completely demon-
strated the practicability of submarine telegraphy
that its progress thenceforward was very rapid. A
second Anglo-Mediterranean line was laid fromn Malta
to Alexandria in 1868 proving a complete success.
A cable between France and Nova Scotia was laid
in 1869, and another froin Suez to Bombay, India.
In 1871 a cable line was laid along the eastern coast
of Asia to connect with land lines already constructed
across Siberia and Russia. These land lines had
been built shortly after the failure of the first At-
lantic cable experiment, in the hope of connecting
Europe and America by way of Siberia, Behring
Straits, Alaska, British America, and the United States;
but that plan becoming unnecessary after the success of
the 1866 cable experiments, the land line across Russia
and Siberia was utilized to connect a cable system of
the eastern shore of Asia with the land and cable sys-
téms of Europe and America. In 1873 South America
was connected by cable with the United States and
thence with Europe ; in 1875 cables were laid along the
coast of Africa, connecting its important points with
Europe and America ; in 1880 cables were laid across
the Gulf of Mexico and along the western coast of
South America and connected by an overland line
across the Isthmus of Panama. 'The invasion of the
Pacific has been already begun by the construction of
lines extending from Australia 1,200 miles southeast-
wardly to New Zealand and 800 miles northeast-
wardly to New Caledonia, but leaving the Pacific the
one great body of water which has not yet been coin-
pletely spanned by submarine telegraph wires. This
it is believed is now practicable, since the distance
between the four landing places now under the con-
trol of the United States, Hawaii, Wake Island, Guain,
and the Philippines, is in each case less than that
through which submarine cables are now being daily
operated between France and the United States.

-0

New Field for Fruit Preserving Machinery.

For some time past there has been considerable
agitation going on in Jamaica as to the most practical
way in which the surplus fruit and vegetables can be
preserved for shipment. There is an excellent opypor-
tunity for those who have devices for evaporating or
preserving fruit and vegetables to patent and intro-
duce their machines into Jamaica and where there
must shortly be an extensive demand for then.

&

Exhibition of Liguefied Hydrogen.

Great interest wasexhibited at the Royal Institution,
London, on June 7, when Prof. Dewar for the first
time exhibited liquefied hydrogen to the public. He
delivered a lecture on the subject and showed that the
air surrounding the liquid was solidified like snow.

Strange to say, cork placed in the liquid sank like a
stone.
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Correspondence.

Chain and Sprocket Problem,
To the Editor of the SCIENTIFIC AMERICAN :

As the theory of the movement of a bicycle is being
gradually introduced into text books on mechanics and
discussed in mathematical journals, it is interesting to
know whether certain results of mathematical investi-

gation in this direction might be of practical value to.

the constructor. 1n this commmunication no reference
shall be made to the dynamical laws governing the
motion of a bicycle, but I shall submit for practical
consideration the arithimnetical solution of a problem
which is connected with the sprockets and chain of a
bicycle, and which may be stated as follows :

What must be the relation hetween the number of
teeth of the sprockets and the number of links of the
chain in order to have a continuous change between
the teeth of the sprockets and the links of the chain?

To make the problem clear, consider a tooth A, of
the front sprocket and a tooth B, of the rear sprocket
which are connected with the links am and bn of the
chain respectively (m and n designate the orders of the
teeth in counting). In a similar manner let Amn—i,
Bu—1, @m—1, bn-1 be the teeth and links next to the pre-
vious teeth and links in the opposite direction of the
motion of the teeth and links. Now let the chain de-
scribe a complete revolution. What must be the rela-
tion between the number of teeth and links, so that
after a complete revolution of the chain the links
am-1 and b,—1 will be applied to the teeth 4, and
B, respectively ? 'To answer this question let m and n
be the number of teeth of the rear and front sprocket
respectively, and ¢ the number of links of the chain.

If cis divisible by m and n the problemn cannot be
solved, since the same link will always be applied to
the same tooth. The conditions of the problem are
evidently

1 ma+1=c¢c
@ nmb+1=c¢
where @ and b are two integral numbers to be de-
termined. The co-existence of these conditions gives
the required relation—
n a
B) ma = ndb, or — = —
m b
i. e., the two integral numbers a and b must be pro-
portional to the numbers m and n respectively. Asan
example, suppose that the front sprocket has 27 and

27 b 6
the rear sprocket 9 teeth. Then — = — = —, assum-
9 a 2
ing @ = 2 and b = 6, the number of links, according to
(1) and (),
c=27.241=9.6+1=255.
In this case the gear would be (28-inch wheel)

27
—. 28 =84.
9

During a complete revolution of the chain the front
sprocket makes 23 revolutions and the rear sprocket
63 revolutions, so that during the second and every
successive revolution of the chain every link is applied
to a tooth next to the tooth in the previous revolution.
A great number of other possibilities and extensions of
the original problem might be added, but the foregoing
example is sufficient to illustrate its value. The con-
dition implied by equations (1) and (2) is seldom realized
in the driving mechanisin of a bicyele. Take, for in-
stance, the data of a real case, where m =24, n = g
and C = 56. It is impossible to find two numbers a
and b, so that

24.a+1=>56,and 9. b + 1 = 56.

The practical advantage of the arrangement of the
number of teeth and links, according to the condition
named above, seems to lie in the fact that by constant
interchanging of teeth and links driving the motion
the movement and wearing of sprockets and chain be-
comes more uniform. It would be interesting to know
what practical bicycle builders think of such an im-
provement, and how much importance they attach to
my proposition. Ar~zxoLp EmcH, Ph.D.,

Professor of Graphic Mathematics.

Kansas State Agricultural College, June 6, 1899.

@

A Hydrogen Experiment.
To the Editor of the SCIENTIFIC AMERICAN @

In Storer and Lindsay’s Elementary Manual of Chem-
istry, page 43, we find the following experiment :

“ Support a rather wide tube of thin glass—the neck
of a broken retort, for example—in a vertical position,
and connect the upper opening with a gas holder con-
taining hydrogen. Allow the gas to flow until the
tube is filled ; then apply a lighted mateh to the mouth
of the tube, and regulate the flow of gas so that the
latter may continue to burn slowly at the lower edge
of the tube.

“With a second gas holder containing oxygen, connect
a piece of narrow gas tubing drawn out to a fine point ;
and, while the oxygen is flowing through this tube,
pass it up into the larger tube filled with hydrogen.
As the stream of oxygen passes through the burning
hydrogen at the bottom of the vertical tube, it takes
fire, and afterward continues to burn in the atmo-
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sphere of hydrogen within the tube. Care must be
taken that no mixture of hydrogen and oxygen shall
accidentally accumulate in the tube.”

The members of my chemistry class decided to put
this matter to a tess and determine, if possible, whether
it was the oxygen burning in the atmosphere of hydro-
gen, or whether it was the hydrogen that was really
burning while the oxygen supported the combustion.
At first a glass tubing was used to convey the oxygen
gas into the atmosphere of hydrogen, which appeared
precisely as though the oxygen were burning and gave
a very yellow flamne, due, of course, to the sodium in
the glass. Next a platinum tube was substituted for
the glass tube and the operation repeated in a dark-
ened room, when a dark zone could be readily distin-
guished in the center of the flamne, surrounded by the
typical blue, alinost invisible hydrogen flame, which
we think proves conclusively that the hydrogen burns
around the outside of the escaping oxygen, and that
the oxygen furnishes or supports the combustion, and
that the oxygen itself does not burn.

CHARLES W. RANDALL, M.S.

[It is usual to call hydrogen a combustible and oxy-
gen a supporter of combustion ; but the usage is a con-
venience simply. Both are consumed in combustion.
Neither of these could be set on fire in a gas with which
it would not combine. The language of the experi-
ment quoted is much abler than the text book from
which our correspondent quotes it. We do not con-
sider the point involved of much practical consequence.
—ED.]

He Welcomes the Trusts,

A correspondent of The Age of Steel writes: ‘Among
my valued acquaintances here in the East is a gentle-
man who has the distinction of being a much-sought
and reliable public acecountant. He is, in fact, one of
the most expert in the profession. I met him the other
day rushing down Broadway to catch a train. ‘‘Busy!
Well, I should say so,” said he in reply to my saluta-
tion. ‘*Run to death by trusts; can’t begin to keep
up with calls; wish there were fourteen days in each
week. Why? I get paid $25 to $50 per day to go
through the books of concerns going into trusts, be-
cause the trusts won’t buy a concern on its own repre-
sentation of its condition, and I am called in. My
charges don’t cut any ice in the matter at all; it is a
correct statement they want.

‘“And this isn’t the best part of it either, for the capi-
talization of these trusts represents fully 50 per cent of
water. The absolute cash value, shown by my reports,
is usually covered by the preferred, guaranteed, divi-
dend-paying bonds, and these bonds are taken by
those inside the trusts, and the stock, which is usually
all water, is sold to the dear public. Now, it won't
take long for the public to get its eye teeth cut, and to
wake up to the fact that they have tackled the wrong
end of the mule, and that they need not even hope for
dividends. Then there will be some high and lofty
kicking and an accounting will be demmnanded, and then
I will be again called in. Oh, I tell you these trusts
are a great thing, and I catch them both coming and
going. But let me tell you something, my dear boy,
sub rosa, you know—don’t buy any stock in a trust.”

Meeting of the Assoclation of Agricultural Chemists.

The Sixteenth Annual Meeting of the Association
of Official Agricultural Chemists will be held in
San Francisco, Cal., beginning July 5. Arrangements
have been perfected by which members will receive
substantial reduction on the railroads and at hotels,
and interesting excursions have been planned. The
agricultural industries of California are of such enor-
mous importance that probably no other locality could
be selected which would answer better as a place of
meeting. Dr. H. W. Wiley, Chief Chemist of the
United States Department of Agriculture, is the Secre-
tary of the Association of Official Agricultural Chemn-

ists.
—_——— > ———————

Removal of the Reservolr,

The actnal work of tearing down the old reservoir for
the New York Library, on Fifth Avenue, between 40th
and 42d Streets, was begun on June 7. The debris in the
interior of the reservoir, which has not been used for
some time, will be first removed, and the destruction
of the walls will soon begin. There are 110,000 cubic
yards of stone work to be removed. The contractor
will receive $105,000 for the removal of the stonework,
and the remainder of the $378,000 which the contractor
is to receive will be for the construction of the founda-
tion for the new Library.

-t o

AN Automobile Show will be opened on June 17, at
Richmond, near London, by Prince Edward of Saxe-
Weimar. There will be tests of hill elinbing and races
between fast trotting horses and automobiles. An
American company is about to establish a motor car-
riage factory at Coventry. It is possible that an auto-
mobile race will be held between New York and
Chicago, between M. Charron, the winner of the
French automobile race, and the inventor of the Win-
ton machine.
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Science Notes.

A Cincinnati physician has been making practical
tests in cigar factories on the eye of the employes. The
test is to discover the effect upon the eyes of persons
addicted to excessive smoking, also to see what effect
the fuines of tobacco in factories have on the sight.
He also intends to examine the eyes of letter carriers
and others with reference to the effect of smoking on
the eyes.

The Sydney, Australia, cycle track has been lighted
in a novel way, by means of inverted arc lights. Fifty-
five arc lights and seventy incandescents are placed
around the track at intervals of thirty-five feet, the
lamps being inverted with the reflectors immediately
over the are. There are absolutely no shadows cast,
and leading cyclists are of the opinion that it is safer
to ride at night under this light than by daylight.

A curious event recently occurred in Oklahoma.
The village of Mountain View,Oklahoma, was organized
in a day. A rival town existed about a mile and a
half west, and it was deemed advisable to consolidate
it with Mountain View. The rival, ¢ Oakdale,” was
purchased entire, for $34,380. and is now being trans-
ported to Mountain View. Thisis probably the first
instance where one town was bought out and moved
en Imasse.

In 1854 the *“ New World” of the People’s Line made
a record for the run between New York and Albany
which has never been equaled, the time being six hours
and twenty minutes. The ‘ Adirondack” recently
made the trip in six hours and forty-four minutes. The
first Hudson River steamer, Fulton’s ** Clermont,” re-
quired thirty-two hours to make the run fromm New
York to Albany in 1807. In 1817 the ‘‘ Chancellor Liv-
ingston ” made the run in eighteen hours. In 1837 the
* Rochester * inade a record of ten hours and one min-
ute. In 1860 the **Drew ™ made the trip in six hours
and fifty minutes.

Prof. Moritz has investigated the conditions neces-
sary for the absorption of drugs, and finds that medi-
caments are absorbed most speedily when - taken with
plain water while fasting. Soup, milk, wine, ete., re-
tard absorption, even when the medicine is taken
fasting, but absorption is still more slow when the
medicament is taken with liquid after food, and most
slowly of all when taken after food in the absence of
liquid. To secure the most speedy absorption of any
drug, therefore, it should be administered with water
on an empty stomach, and in many cases it will be
found that a definite effect will thus be produced,
though no effect would be perceptible if the sawe dose
were administered shortly after food.—Miinch med.
Woch., 45, 1521.

Of late years mueh attention has been paid to the
subject of color blindness among railway employes,
but acuteness of hearing has not been equally well ob-
served. The New York Medical Journal quotes Dr.
Stein, who has examined torty-four firemnen and thirty-
eight engine drivers, and finds only three out of the
whole number to possess perfectly normal hearing
power. He finds, however, by frequent excursions on
locomotives that these employes hear sound signals
under favorable circumstances, except those of the
whistle. Nevertheless, he thinks there should be an
established or minimum standard of requirements as
to hearing. These views are the result of Continental
experiments, and it would be interesting to know what
the figures would be as regards the hearing of railway
employes in the United States.

“That there is something more serious than the
mere wound in the bite even of a healthy animal,”
says Appleton’s Popular Science Monthly, January,
“is attested by Mr. Pagin Thornton. ‘And
what is more surprising to me,” he says, ‘is that some
of us may have hands crippled for some time from
bites of a man’s teeth.” Dog bites are always danger-
ous, but largely fro:n the size of the wound which a
dog biting in earnest will inflict. With men they usu-
ally fail to do their best. Animals recover from wounds
more easily than men do; but Lord Ebrington says
that deer bitten by dogs in Exmoor hardly ever re-
cover. Much of the poisoning caused by bites is sup-
posed to be due to the state of the animal’s teeth ; and
in this way the bite of a herbivorous animal, whose
teeth are usually soiled, mnay cause worse after-effects
than that of a carnivora, whose wet mouth and wet
tongue keep its teeth fairly clean. A similar difference
is observable in the effects of being clawed and bitten
by carnivora. Wounds made by the claws of leopards
are poisonous, while those caused by the teeth are
rarely septic. The force with which a bite in earnest
is inflicted is an important element in its dangerous
character. ‘It seems,’ says The London Spectartor, ‘as
if for the moment the animal threw all its force into
the combination of muscular action which we call a
‘*bite.” In most cases the mere shock of impact, as
the beast hurls itself on its enemy, is entirely demoral-
izing, or inflicts physical injury. A muzzled wmastiff
will hurl a man to the ground in the effort to fasten its
teeth in his throat or shoulder. Then the driving and
erushing force of the jaw muscles is astonishing.’”
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A LARGE STATIC MACHINE FOR X-RAY WORK.
BY FRANCIS H. WILLIAMS, M.D., BOSTON.

There are many forms of apparatus for execiting
vacuum tubes to generate X-rays, and doubtless we
are soon to have simpler exciters than a large static
machine. I planned this one because I felt satisfied
that it would answer :ny purpose in making X-ray ex-
aminations in diseases of the chest until a more efficient
form of apparatus was devised. 1 have also a coil
which gives a steady light, but is less powerful than
this machine.

The machine is in a dark room inclosed in a wooden
case, supported two inches above the floor on glass
blocks. The case is 8 feet long, 714 feet high, and 3 feet
wide.

Fig. 4 shows my method of making X-ray examina-
tions, the curtain whichordinarily hides the static ma-
chine from view being drawn aside to show one end of
the machine. Over the patient are two cords, one of
which controls a brass rod that short-circuits the ma-
chine, throwing the Crookes tube out of the circuit,
while the other controls the amount of light. The fluo-
rescent screen on which the X-ray pieture is formed is
seen on the chest of the patient.

Fig. 2 shows the machine with most of the front of
the case removed. The house officer on the right of the
pieture suggests the proportions of the machine. For
convenience, the terminal on the right is extended by a
brass rod to a brass ball (hung on a wooden rod) near
the middle of the machine ; this brings the terminals
nearer together. The condensers are covered on the
outside on the bottom only.

The machine has four revolving clean plate glass cir-
cles 6 feet in diameter and Y4 inch thick and four fixed
glass circles 6 feet 4 inches in diameter ; it is run by a
one horse power motor through a countershaft, and it
has a speed controller, which is essential, for by its
means the number of revolutions per minute of the
plates may be varied from 50 to 275.

A small influence machine, with a single revolving
plate, not shown in the figure, 2 feet in diameter, fast-
ened to the inside of the case, is used to excite the
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larger machine. There are two electric heaters inside the
case which may be used if necessary to warm the air
when it contains a very large percentage of moisture.
These are preferred to the use of. chloride of calcium.

The revolving glass plates are attached to the shaft

Fig. 1,—DETAILS OF ADJUSTABLE MULTIPLE
SPARK-GAP.

by two cast-iron hubs one foot in diameter, each of
which is made in three pieces. The center section of
each hub is a disk which is loose on the shaft and serves
as a separator between the two glass plates ; the inner
disks, which are contiguous to each other, are fast upon
the shaft, while the outer disks are tightened against
the glass plates by means of large nuts threaded on
the shaft.

Perfect steadiness in the light from the tube is neces-

Fig. 2—MAMMOTH STATIC MACHINE FOR X-RAY WORK.
Diameter of revolving plates, 6 feet; of fixed plates, 6 feet 4 inches.
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sary, but when a long spark gap is used the light is un-
steady, and this variability makes careful examina-
tions with the fluorescent screen impossible. The long
spark gap is also noisy. To overcomne the lack of stead-
iness in the light, I devised what I have called an ad-
justable multiple spark gap. It consists of hollow brass
balls 14 inch in dia:neter fastened 14 of an inch apart
along the edge of a !4 inch strip of vulcanite, Fig. 1,
and this strip, with its balls, is free to move up and
down through a vertical brass tube, which has a slot
14 of an inch wide running its whole length ; there are
two such spark gaps, one on each terminal. When the
electricity is turned on, a discharge is seen to go from
one small ball to the next. These spark gaps are con-
trolled by the cord seen hanging in the left of the pic-
ture, Fig. 4, nearly over the patient’s head. By means
of this cord, the row of balls and the tubes may be
lowered or raised, and thus many or few of the short
spark gapsmay be brought into the circuit, and, con-
sequently, much or little light be produced. Thus
while examining the patient the light may be readily
adapted to the needs of the case. This power of regu-
lating the light is of primme importance in examining
the heart and lungs. The light may be varied by
changing the speed of the machine, but more readily
by changing the spark gap, as just described.

The Crookes tube is placed in a closed box in order
to prevent its light from brightening the room.

The other cord over the patient is used to raise or
lower the brass rod which connects the terminals with
the machine, and by this device the Crookes tube is
thrown in or out of the circuit and shuts off as soon as
the examination is over. The tube should be about
three feet away from the patient. A thin screen of
aluminum, not shown in the cuts, which should be
grounded, should always be placed between the tube
and the patient. 'There need be no fear of any burn,
or inconvenience even, fromm X-ray examinations if
simple precautions aretaken. In about 3,000 examina-
tions made at the Boston City Hospital I have seen no
harmful effects produced.

Noaccount of X-ray apparatus should be given with-
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out referring to the investigations of Dr. William H.
Rollins on vacuum tubes. One of the chief obstacles
to practical X-ray work has been the inability to con-
trol the vacuum in the tube and to lower it when it
became too high. This difficulty has been overcomne
by Dr. Rollins and others.

Three years or more ago, when the X -rays first caine
into use, it was a question whether pulmonary tuber-
culosis would give any indications of its presence in
any stage. The examination of a few patients soon
answered this question in the affirmative, and then the
point arose as to how early signs would be obtained by
the means of the Roentgen light. Experience has
shown that slight abnormality even of the lungs is
seen, and that by the aid of the X-rays, together
with the usual methods of examination, the diagnosis
of pulmonary tuberculosis may be made at an early
stage. When we appreciate that in Massachusetts out
of ten persons dying between the ages of twenty and
thirty-six, six die of consumption, it is evident that this
new method of examination will be of value.

There are in the minds of many two misconceptions
in regard to the way in which the X-ray assists the
physician in pulinonary tuberculosis. The first is that
the *‘ germs of consumption” can be seen, and second
that they can be killed by the X-rays. We do not see
by means of the X-rays the tubercle bacilli ; they are
microscopic objects which require a lens of very high
magnifying power to make them visible, and even then
this is only possible after they have been stained with
an aniline color. Neither do the rays kill the ‘* gerins
of consumption,” nor, so far as our knowledge goes,
have they any action upon them. The advances made
by this method of examination are due to the fact that
we can in one or both of the following ways. namely, by
means of the darkened lung and the shortened excur-
sion of the diaphragm, detect in many cases that the
lungs arein an abnormal condition earlier than by other
means. To appreciate this point it must be understood
in the first place that the lungs in health, being filled
with air, allow the X-rays to passreadily and therefore
this portion of the chest is bright on the fluorescent
screen ; but when diseased they become more solid and
obstruect the rays, and a shadow of the diseased part is
thrown upon the sereen. Second, during deep inspi-
ration the diaphragm in health moves up and down
through a certain distance ; in disease the excursion
may be lessened, and this diminished movement is seen
upon the screen.

It is of great imnportance in heart disease to know ac-
curately the size of this organ, and the X-rays give us
more exact information on this point than we have
hithierto been able toobtain. The heart may be small-
er, or, as is more frequently the case, larger than it
should be. The enlargement may be the result of in-
efficient action of the valves or it may be due to quite
other causes, but whatever its origin there is nothing
more important for the physician to know in many
patients than its size, and the X-ray examination, as
just stated, enables us to ascertain this more accurately
than ever before. When it becomes customary to
examine the chest with the X-rays, deaths from heart
failure without previous warning will be less common.
If the arteries or kidneys are diseased, the size of the
heart is affected, and an enlarged heart may therefore
suggest these complications. Ve can not only deter-
mine the size of the heart by the rays, but we can also
follow its movements in
health and disease by these
means ; and this has not
been possible before.

In other diseases of the
chest X-ray examinations
are of value; for instance,
tumors and fluid may be
recognized in the chest.

The size and movements
of the stomach may be fol-
lowed under certain con-
ditions, and these exami-
nations may be of service
in determining deformi-
ties of the pelvis. Many,
though not all, stones in
the kidneys or bladder can
be recognized. We may
also distinguish by the rays
between gout and rheu-
matism, and they are also
useful to surgeons in cases
of fracture, in dislocations,
and diseases of bones, and
in locating bullets and
some other foreign bodies.

To make X-ray exami-
nations, training is needed
in two directions ; the
problems connected with
the apparatus must be
understood in order to get
the best resultg, and a
large 1medical experience
must be at command in
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order to interpret what is seen on the fluorescent
screen and correlate it with evidence obtained in other
ways.

One word of warning in regard to X-ray examina-
tions ; it should be clearly understood that this new
method is only one of many which may be used by
medical men to determine from what disease a patient
is suffering ; but in many cases (especially in diseases
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Fig. 3.—END ELEVATION.

of the chest) it is capable of giving valuable evidence,
which by itself, or in connection with other signs and
symptous, serves to point out the disease.
—_—— e, —
The Uganda Ralilroad.

The British governmment has just completed 300 miles
of the Uganda Railroad. The total length of the route
from Mombasa on the Indian Ocean to the northeast
coast of Victoria Nyanza is 650 miles; nearly half of the
entire road, which is to connect the sea with Uganda,
is practically completed. Uganda is one of the most
populous and promising parts of Africa, stretching far
along the northern and northwestern sides of the
second largest fresh water lake in the world. The New
York Sun recently gave some interesting particulars
regarding this road, from which we glean the follow-

Fig. 4—METHOD OF MAKING X-BAY EXAMINATION,
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ing : The railway has been pushed toward the lake,
which is the objective’point, for the past three years
in spite of such serious obstacles as the abnormal
rainfall of 1897, which retarded the preparation of the
roadbed, and the breaking out of the plague in India.
In the first 200 miles the conditions for railroad making
were very unfavorable.

There are very few spots where water may be ob-I
tained. Last August, when the line was about 200
miles on its way, it had only just emerged from the
difficult jungle country. On March 31 of this year
the line reached 279 miles, touching the densely popu-
lated country southeast of Kenia. It is believed that
the railroad will now have an appreciable effect on the
export trade. Since August 20 of last year trains have
run regularly over most of the route completed at that
time; the stations on the way number thirteen. Two
trains start every day, one from the coast and the
other from the inland terminus ; the trains stop for the
night. Deducting all the timme spent at way stations
and in obtaining water, the actual traveling time for
the 162 miles is ten and one-quarter hours. This is not
very high speed, but is a great improvement over cara-
van traveling. Only mixed trains carrying freight as
well as passengers are now running. The fares for the
162 miles are $20, $10, and $1.70. The latter is for
third-class travel and is confined to native and Indian
patronage.

Of the financial prospect of the line it is not easy to
speak at present, but, unless there are some untoward
circumstances, the government will reap much indirect
profit from the road. It has been spending $200,000 a
year merely for the transport of the material needed
by its agents and stations in the lake region. 1t is
estimated that the railroad will reduce this charge to
$30,000 a year. The transportation of the steamboat
which the government sent to Lake Victoria Nyanza
cost $100,000, and it could have been sent by rail for
one-fifth of this sum.

GO+
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Prof. Lanier on the Combustion of Magnesium.

Herr A. Lanier, in the Correspondenz, calls atten-
tion to the advantage of reducing the smoke of the
flash mixture to a minimum by using an oxidant which
itself yields no smnoke, nitrate of ammonia being men-
tioned. Owing, however, to the extremely hygroscopic
nature of this substance, some care is required. The
salt must be fused to expel moisture ; as soon as suffi-
ciently cooled it is finely powdered, and preserved in
a well-closed bottle. Various sensitometric determina-
tions were made, and it was found that a mixture of
2 parts of magnesium and 1 of ammoniam nitrate gave
the same illumination as a mixture of 1 part of mag-
nesium and ¥4 part of potassium permanganate. Equal
parts of magnesiumn and ammonium nitrate showed
24 times the actinic power of a mixture in which 3
of magnesium and 1 of ammonium nitrate were used.
From the point of view of reducing smoke, the use
of ammoniuw nitrate is of very great value, as far
less magnesium will serve than when the metal is
burned without any addition. Five grains was found
to be ample for a fully exposed carte portrait in an
ordinary room, and after five exposures the smoke was
scarcely noticeable. Toignite the mixture, Herr Lanier
places it upon a tuft of pyroxyline or a pad of touch
paper (soft paper soaked in a solution of niter and
dried). A taperon the end of a light wand may then
be used conveniently. He
sulns up the following as
the essential matters in
using the magnesium flash
with a minimum of smoke:
(1) complete dryness of the
materials ; (2) an extremely
fine state of division; (3)
complete mixture—each
charge being mixed separ-
ately with a feather on a
sheet of paper; (4) the use
of a base of pyroxyline or
touch paper.

-0

Victorium,

At the conversazione of
the British Royal Society
on May 3, information was
given by Sir William
Crookes of the discovery
of what he believed to
be a new element. In
his work on the fraction-
ation of yttria, he found
in a photograph of a
spectrum not visible to
the eve a group of lines
indicating a new element.
In honor of the eightieth
birthday of the Queen he
has proposed to call it
victorium. Its atomie
weight is probably near
117,
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THE CUP CHALLENGER ‘SHAMROCK.”

English yachtsmen, as represented in Sir Thomas
Lipton, evidently do not believe greatly in the old
adage which tells us that one should not ‘‘swap
horses in crossing a stream,” for at the very climax of
their plucky attempts toregain the ‘‘America” cup, and
just when their yachts are proving to be very danger-
ous competitors, we find them substituting a new de-
signer in place of G. L. Watson, who turned out the
‘** Valkyries,” famous in the later history of the
* America” cup races.

Among the better known British designers of yachts
there are two who stand out pre-eminently in the pro-
duction of successful racing machines. Expert opinion
is divided as to the respective abilities of G. L. Watson
and William Fife, Jr., the designer of the *‘ Shamrock,”
although the former is better known to the general
public on both sides of the Atlantie, because of the
large number of racing yachts of the larger size, 80 to
90-footers, which he has produced. Fife has made his
reputation chiefly in the smaller classes, some of his
boats having proved to be all but unbeatable. His
first attempt at a large craft was made in 1893, that
banner year in international yacht racing, when he de-
signed the ‘* Calluzna,” an 80-foot cutter, for a syndicate
of yachtsinen. -She was not a success, and scored only
one or two firsts in the whole of that season, being easily
beaten by the American centerboard sloop ** Navahoe.”
Fife's next attempt was the ‘* Ailsa,” a big 149-ton cut-
ter, which made her debut in the Mediterranean in
the spring of 1895, and created quite a sensation by
beating the ‘* Britannia,” * Satanita,” and other crack
vessels by handsome margins. It had been agreed be-
tween the New York Yacht Club and Lord Dunraven,
for whom the challenger, ** Valkyrie IlI.,” was at the
time being built, that he should have the option of
substituting any faster yacht, which might prove its
superiority to his new boat, and bring her over to race
for the cup, and it was for awhile confidently expected
that the ¢ Ailsa would prove to be the boat selected.
8&he did not, however, fulfill her first promise, and was
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‘““ VALKYRIE II°,” AND ‘‘SHAMROCK” COMPARED.

** Valkyrie ITL." * Shamrock.”
Length over all... 130 ft. 132 ft. 2 ju,
Waterline length. 88 ft. 10y% in. 89 ft. 8 in,
€M . ...oeuens oo 20 26 ft. 2 1n, 24 ft. 6 in.
Draught...cooceee ees sovennnnns 20 ft. 20 ft.
Displacement. . Bos 158 tons. 147 tons.
Sail area ...... 13,026 8q. ft. 14,125 sq. ft.
Construction...eoeve.euieenenn.. Steel and wood. |Nickel steel, and
manganese bronze.

lightness of her hull, which weighs probably from
seven to ten tons less than that of the ‘* Valkyrie 1I1.”
The weight saved in the hull can be put into the keel,
where it adds immensely to the sail-carrying capacity.
A reduction of nearly 2 feet in the beam, coupled with
an addition of about a foot to the waterline length
and 2 feet to the over-all length, means-that ‘‘ Sham-
roek” will have a form far more easy to drive than
‘“ Valkyrie IIL.” With fairer lines, less displacement,
less wetted surface, a lighter hull, and a considerably
lower center of gravity (see sheer-plan), due to the ab-
sence of rise mn the keel, and a larger sail-plan than
* Valkyrie IIL.,” the ‘‘ Shamrock ” should prove to be
a very dangerous competitor—by far the most capable
ever sent across the Atlantic. Whether she is as good
a boat (having regard to the improved materials of
construction) as Watson could have designed, remains
to be proved ; but there is no reason to suppose that
Fife has failed to mnake as great an advance over ‘‘Ailsa”
as ** Ailsa” was over his first big boat, ‘* Calluna.”

THE BRIDGES OF NIAGARA GORGE.

By no means the least interesting feature of Niagara
Falls and that stretch of the river whose scenic fea-
tures have assisted to make this locality world-famous,
is the number of picturesque bridges which span the
gorge, and form important links between the American
and Canadian shores. In our issue of May 27, we gave
a lengthy description of the natural features of Niagara
Falls and River, accompanied by engravings showing
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carriages could not pass each other upon it, long de-
lays were frequent at either end. In 1887 the bridge
was enlarged to a width of i7 feet, new 214-inch steel
cables and additional anchorages being added. The
work was finished December 15, 1888, and on the night
of January 9-10, 1889, the bridge, scarce a month old,
was swept away by a fierce southwesterly hurricane.
The rebuilding of the structure was at once coinmenced,
and on May 7, four months after the disaster, it was
again open to traffic.

The development of the electric railways on each side
of the gorge and the evident advantages of making a
connection at each end, and so forming a continuous
belt line, led to the erection of the present magnificent
arch bridge opened in 1898, whose span of 840 feet far
exceeds that of any other arch bridge in the world, the
next longest being the center span of the highway
bridge at Bonn, Germany, which measures 63914 feet in
length. The total length of the bridge is 1,240 feet and
the rise 150 feet, the main span being supplemented by
two shore spans, one 190 feet and the other 210 feet in
length, which serve to carry the superstructure to a.
connection with the top of the cliffs. The masonry
abutments of themmain span are built at the edge of the
river banks, the distance laterally between centers be-
ing 68 feet9 inches. The two trusses have an inward
batter at the rate of 1{% in 12, and the posts of the
supporting bents which carry the roadway lie in the
same plane. The bents rest upon the alternate panel
points of the trusses and they are strongly braced
against longitudinal and lateral distortion. The road-
way, 49 feet in width, provides two electric tracks, two
driveways, and two footwalks for passengers. The
shore spansare inverted bowstring trusses of graceful
proportions. It is scarcely possible to speak in too
high praise of the beauty and general engineering
merit of this structure, and great credit is due to Mr.
L. L. Buck and his assistants for having treated this
formidable problem with such excellent @®@sthetic re-
sults that it rather adds than detracts from the scenic
effects at this part of the gorge. In ourillustrations of
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THE CUP CHALLENGER ‘ SHAMROCK.”

Shaded hull and lined section show ** Shamrock *; heavy outline shows * Valkyrie II1.”

completely worsted by the three-year-old *‘ Britannia.”
during the 1895 season, with the result that she was
regarded as being only something less of a failure than
the *‘Calluna.” At the close of the season, Fife took
the yacht in hand again and made changes to such
good effect that in subsequent seasons she easily dis-
posed of the other big yachts of her date and scored a
brilliant series of victories. Another famous Fife boat
in the larger classes was the 65-footer “‘Isolde,” which,
under the captaincy of Hogarth, who has been se-
lected as the captain of the * Shamrock,” achieved one
of the most brilliant reputations ever made by an Eng-
lish yacht, winning in four successive seasons 180 firsts,
95 seconds, and about $20,000 worth of prizes.

We have deferred publishing any data regarding the
**Shamrock ” until we were in a position to secure it
from a reliable source, and we are now enabled to
present a sheer plan and midship section of the chal-
lenger, with her leading dimensions. If the drawings
are compared with those of the ‘* Columbia,” which
appeared in the SCIENTIFIC AMERICAN of March 18,
1899, it will be seen that there is a striking general re-
semblance between the two yachts. The waterline
length, 89 feet 6 inches, is the same, both boats being
built up to the allowable limit of 90 feet, with half a
foot allowance for change of trim and possible varia-
tion of the actual from the calculated displacement.
Both boats have the same draught of 20 feet. The
‘*Shamrock ” has a few inches more beam and is about
a foot longer over all. In sail area the ‘ Shamrock”
will have a slight advantage, although this is neces-
sarily a variable quantity in both boats, and may be
enlarged or reduced (probably the former) when they
are in the course of ** tuning up.” A considerable ad-
dition was made to ‘‘ Defender’s” sail area after her
first few trials under canvas.

A comparison of * Shamrock” with * Valkyrie 11I.”
shows that she should be a faster boat. Not only is
her model finer and easier to drive through the water,
but she is considerably lighter as the result of the mate-
rials used in her construction. Although her displace-
ment is several tons less than that of ‘* Valkyrie III.,”
her sail-spread is greater. This results chiefly from the

the peculiar topographical character of the country.
A brief glance at these engravings is sufficient to reveal
the causes which have led to the bridges being thrown
across the river below and not above the falls. Above
the falls the river though shallow is extremely broad,
widening in places to from 2 to 3 miles, and a crossing
would be necessarily very costly. Below the falls,
however, although the river is either too deep or
too swift to admit of piers or even temporary false
work, it is comparatively narrow, the distance fromn
bank to bank at the summit varying from 1,200 feet
just below the falls to 700 or 800 feet at the railroad
bridges a mile further down the river. By reference to
the engraving in the article referred toshowing a bird’s
eye view of Niagara, it will be seen that there are at
present four bridges across the gorge. The first is the
great steel arch structure, known locally as the Upper
Bridge, and again as the Niagara Falls and Clifton
Bridge, which spans the river with a single arch, 840
feet between abutments, at a point about a quarter of
a mile below the American Falls. A mile below is the
cantilever bridge which carries the tracks of the Mich-
igan Central Railroad, while closely adjoining it is the
handsome steel arch bridge recently opened which was
built to replace the old railroad suspension bridge
which stood on the same side. A few miles further
down the gorge, at Lewiston and Queenston, a suspen-
sion bridge is nearing completion which will take the
place of the wrecked structure, the cables of which
have for many years been a familiar feature at this
point on the river.

Although it is true that there are but four bridges at
present in existence, no less than nine separate bridges
have been built at Niagara at different times during
the past fifty years, the earlier structures having been
either destroyed by windstorms or rendered obsolete
by the advance of engineering and the growing de-
mands of traffic. The first bridge to be erected at the
site of the new Niagara Falls and Clifton structure
was a suspension bridge of wood and iron, opened
January 2, 1869, whose span was over 1,200 feet. The
cables were of iron wire, the towers and the roadway
of wood. It was only 10 feet in width, and, as two
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the bridge the point of view is on the Canadian shore
looking northeast toward the Hydraulic Power Com-
pany’s plant, just beyond which isseen the cascades
formed by the tailraces of various smaller factories.
The outlet of the 7,000-foot tunnel which discharges the
water from the Niagara Power Company’s plant is seen
just below the downstream abutmment of the arch
bridge.

It is not necessary to give any lengthy description of
the cantilever railroad bridge, a mile below the arch—
so well is it known to the public. It was built in 1883
from the designs of Mr. C. C. Schneider and opened in
December of that year. The crossing is about 100
yards above the site of the new steel arch, and the
gorge at this point is 850 feet in width at the crest and
425feet at the river edge, the depth to the surface of
the water being 210 feet. As it was impossible to use
false work, Mr. Schneider designed a cantilever bridge,
with towers located at the fyot of the sloping cliffs, and
built out the mnain span by overhang—a method he had
already carried through successfully at the Fraser
River on the line of the Canadian Pacific Railway.
The structure, which carries a double track, consists of
two cantilevers resting on the towers and a central
suspended truss. The shore arms of the cantilevers are
195 feet 2 inches and the river arms 175 feet in length,
while the supported span is 119 feet 10 inches long, the
total clear span between the towers being 470feet, and
the total length of the bridge between the anchorages
on the edge of each cliff is a few inches over 910 feet.
Although later developments in cantilever construec-
tion have rendered the Niagara bridge insignificant in
comparison, the spans of the Forth bridge, for in-
stance, being 1,710 feet, the Niagara cantilever will
always be notable as being one of the earliest success-
ful applications of the cantilever system of construc-
tion. The structure carries a double track, and it was
designed for a rolling load consisting of two 66-ton
locomotives followed by a trainload of 2,000 pounds to
the lineal foot.

This was ample in 1883, but now, after a lapse of six-
teen years,we have locomotives on some American roads
weighing, with tender, up to 167 tons, and trains that
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will average 4,000 pounds rolling load to the foot. To
meet the changed conditions the Michigan Central
Railroad is now strengthening the whole structure in
an ingenious and novel manner. A new truss equal in
strength to the other twois to be built through the
center of the structure frow sliore to shore, new bents
and masonry foundations being erected in the center of
the towers. The reconstructed bridge is to have an in-
creased carrying power of 50 per cent.

The adjoining bridge site, 300 feet down stream, is of
special interest, exceeding indeed any other across the
gorge. Here, in 1848, was erected the first bridge to
span the then formidable chasm. It was a crude affair,
though creditable to its designer, Mr. Charles Ellet, if
we consider the early date and the lack of appliances.
The floor was only 744 feet in width and it was not pro-
vided with any stiffening .
truss. In 1853 it gave place
to the famous railway sus-
pension bridge designed by
Mr. John A. Roebling, in
which the theories of the
strength of materials and the
strains in framed and sus-
pended structures received a
more thorough application
than had ever before been
attempted in this country. It
required all the courage of Mr.
Roebling’s convictions to erect
a suspension bridge for carry-
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earlier structure—the old Lewiston suspension bridge,
which was built in 1851-52 and destroyed by a wind-
stormn on the morning of February 1, 1864. The new
bridge will connect the southern termini of the Gorge
Railroad (electric) which follows the cliff and shore line
of theriver from Niagara to Lewiston, on the Ameri-
can side, and the Niagara Falls Park and River Elec-
tric Railway, which runs near the edge of the cliff
fromn above the Falls to Queenston on the Canadian
gide. The new bridge with the upper arch bridge will
thus enable the tourist to make a complete circuit of
the most interesting portion of the gorge without a
change of car. The general appearance of the bridge
can be judged from the accompanying drawing, and
the principal dimmensions are as follows : Distance from

tower to tower, 1,040 teet; span of stiffening truss, 800

ing railroad trains at a time | S
when opinion inclined to the
more rigid systems for this
class of bridge; but the
structure, although it hasnow
been replaced by a steel arch,
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proved to be fully adequate -
to its duties for several de-
cades of very severe work.
The span measured 821 feet 4 inches between towers. It

was carried on four cables of iron wire, 10 inches in |

diameter, and the floor systemmn was double-decked, the
upper deck carrying a single railroad track and the
lower being used for common travel

being built on the Pratt system.

It should be mentioned that the wires of the early
Ellet bridge wereincorporated in the Roebling structure,
and when the latter was taken down after forty-two
vears of service, the original strands curled up, taking
the set they had carried when in thereel. In1877it was
found that corrosion of the wires had taken place, and
the defective material was taken out and other wires
inserted and spliced, and at the same timne the wooden
truss was replaced by one of iron. In 1886 the stone
towers showed such signs of deterioration that it was
decided to replace them later with new towers of
steel. This difficult task was accomplished by Mr.
L. L. Buck, who also was responsible fur the repairs
of 1877, without any intcrference with the traffic. The
Niagara Railway Arch, as it is called, is a two-hinged,
spandrel-braced arch of 550 feet span and 114 feet rise.
The masonry abutments are built about half way down
the slope of the gorge, upon a solid stratum of gray
limestone, and the main arch is flanked by two con-
necting shore spans, 115 feet in length, which carry the
floor system from the arch to the edge of the adjoin-
ing cliffs. The structure is double-decked, the upper

deck carrying two tracks and the lower providing a.

roadway with broad sidewalks carried on the outside
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It ‘was stiffened |8
by two timber trusses, 18 feet in depth, the trusses |
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Lewiston Bridge—One of the Anchorages.

Lewiston Bridge—Tower, Eyebars, and Top of Rocker Bent.
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anchor plates, the hole being filled up with concrete.
A view of the top of an anchorage is shown in the ac-
companying cut. At each of the points where the
suspended structure connects with the short flanking
spans a rocker bent is introduced which rests on a shoe
below and extends up to the cables above. The bent
is hinged at the shoe, at the end of the truss, and at
the cable. This construction, and indeed the whole
bridge, is novel and not by any means lacking in pie-
turesque effect.

Workingmen’s
Vice-Consul J. F. Monaghan writes from Chewmnitz,
saying that there is a movement on foot to furnish
workingmen with better tenements. Now, they are
crowded into buildings which often look like barracks.
The proposed houses will be
built upon lots about 1614 feet
wide by 102 feet deep, there-
by allowing for a front yard
for flowers and a back yard
for a vegetable garden and
shed, the latter for the keep-
ing of poultry or soine domes-
tic animal. The honses will
contain five rooms. A parlor
and Kkitechen will be on the
first floor, the parlor contain-
ing a porcelain stove and
heating pipes, and the kitchen
a wash boiler and stove. The
" three bedrooms on the second

Houses in Germany,

floor will easily hold five or
! six persons, and can be made
to accommodate ten. In the
largest an iron stove will he
placed. A pump will provide
water where the city water-
works do not extend to the
house. In connection with
the shed is a water-closet. The cost of such a house
and lot, when a number are built at a time, will be be-
tween $850 and $940. It will rent for about $53 a year
—that is, for the same price the workingman has to
pay for two rooms in the barrack-like tenements of
the large cities.
_— .~ r—
The Death of Isaac G. Johnson,

Isaac G. Johnson died at his Spuyten Duyvil home
on June 3, in the sixty-eighth year of hisage. He was
born in Troy and graduated in 1848 at Rensselaer Poly-
technic Institute. He soon entered upon the manu-
facture of imalleable iron in Spuyten Duyvil, and in
later years turned his attention to steel manufacture.
He was well known as an inventor, and he secured a
patent on a cap for armor-piercing shell. This was
purchased by the Navy Department, and proved of
the greatest value at the timme of the destruction of
Admiral Cervera’s fleet.
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‘The Current Supplement,

The current SUPPLEMENT, No. 1224, has many
articles of great interest. * The School of Anthropo-
metry at the Prefecture of Police” is an article fully
illustrated. * Into the Heart of China” is the narra-
tive of a journey through the center of China taken by
Mr. W. Kirkpatrick Brice and is most interesting. *‘ The
Elephant and Its Ancestors” is an important article
by W. Von Reichenau, and is freely illustrated. ‘‘The
¢*Wourali’ Poisonand Its Uses” is an original and valu-
able article, by Dr. Eugene Murray-Aaron. ‘‘ Notes on

Lewiston Suspension Bridge, Niagara River—Span Between Towers, 1,040 Feet;

of the trusses. The bridge is proportioned for a live
load on each of the tracks of two 128-ton engines,
followed by a train load of 3,500 pounds to the foot,
besides the live load due to travel on the road and foot
ways on the lower deck. The bridge was erected by
building the shore trusses upon false work, tying them
back to anchorages on the shore and then building out
the main arch by overhang, as shown in our first page
engraving. The material was brought out upon the sus-
pension bridge and handled by travelers which ran
upon the top chords of the arch trusses. The new
bridge was built and the old bridge removed without
any interruption of the traffic—a result which is greatly
to the credit of Mr. Buck and his assistant, Mr. Rich-
ard S. Buck, the resident engineer in charge of con-
struction at the site.

The Lewiston suspension bridge, which is now near-
ing completion, will also stand upon the site of an

THE BRIDGES OF NIAGARA GORGE.

feet ; width, 28 feet; width of roadway, 25 feet. The
bridge carries a single electric track with a roadway on
each side of it; but no special provision is made for
the limited foot passenger traffic. The connecting span
on the New York side will be 344 feet long and that on
the Canadian side 1914 feet. Much of the masonry of
the towers came out of the towers of the old bridge.
There are four cables, each consisting of fourteen 214-
inch steel wire ropes, the ropes being those which
formerly carried the upper suspension bridge, already
described. They were long enough to allow of their
bheing cut in half and used in the new bridge, and to
piece out the necessary span between towers, 75 feet at
the end!of each cable will be made up of eye-bars.
The cables are continued in the eye-bar form from the
towers down to the anchorages, 150 feet back from the
edge of the cliffs. Here the eye-bars are carried into a
shaft, at the bottom of which they are connected to
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Length of Stiffening Truss, 800 Feet.

the Abyssinians " is fully illustrated. **The Commer-
cial Development of Germany” is continued, and an
article on * Graphite, Its Formation and Manufac-
ture,” by Prof. Acheson, completes this very interesting
number.

Contents.
(Il1lustrated articles are marked with an asterisk.)
Acetylene generator*............. 390 | Notes and queries. .

Bat,hmg establishments, munici- Olive industry, Callfomla
3 Pressure regulator*.
Railroad, Uganda.........

391 | Reading distance, proper

Blcyclé - movement
Bridge disaster*. ...

Buildings in Budapest, moving.. 391 | Reservoir....... .................. 593
Canal commission, new..... ..... 388 [ Roads, poor, what they cost the
Chemists, agricultural............ 393 farmer...........cceiieennnnnn

Coal production of the world 38 Scxence NOteS.... cooov tevvvinnan. @ T 393
Gates, fastener for*. 39 ‘Shamrock ”*................ 396

Hydmgen hqueﬂed ...........
Inventions, index of
Inventions recently patented
Johnson, Isanc G..........
Liquid, motion of a perfect
Magnesium, combustion of
Meteorites, fa.ll of
Navy, periltothe.. .. ............
Niagara Gorge. brldges of.*

381, 396, 397

Silk preserving machinery
anc machine*
Pplement current..
egraph, submarine ...

0 'l‘humwn, death of Frank
‘I'rusts




398

Sreientific

—

———————

Amevican,

RECENTLY PATENTED INVENTIONS.
Bicycle=Appliances.

PEDAL.—CHARLES D. WALKER, Honolulu, Hawaii.
Thepedal comprises a disk held upon the crank and car-
ryingon its periphery a pedal-ring having rotation upon
balls running ir raceways on the periphery of the disk.
The pedal-ring carries a foot-support. As the pedal
moves down, the rider’s foot inclines the foot-support so
that its rear end is lower than the front end, the greater
portion of the support being in the rear of the pin. By
reason of this arrangement, it is claimed that the rider
secures a foothold which will reduce the strain on the
pedal ball-bearings, and which will facilitate ankle-
motion.

DRIVING-GEAR.—EpwIN C. POHLE'. Denver, Colo.
On the bicycles in general use, the pedal is made to de-
scribe a complete circle, thus cauring the foot to pass
through a similar path. while the cffectual advance of the
foot is equal only to the diameter of the circle. In the
present invention, the pedals advance througzh sixty de-
grees and then return, thereby avoiding much of the
usual unnccessary motion. The inventor gives a re-
ciprocating motion to the pedals by the introduction
of a conncction between the crank-shafts, and by a
piston-rod connection with the driving-wheel, so that
the power applied to one pedal advancing. causes the
other to return ; or the momentum of the bicycle carries
the pedais through this advancing and returning mo-
tion, The rider can, therefore, use his power either in
driving or retarding the bicycle.

ADJUSTABLE HANDLE-BAR. — JESSE ALEXAN-
DER, Brooklyn, New York city. The holiow cross-
head of the bar is slotted in alinement with the steering-
post. A spring-pressed slide-bar is adapted to engage a
perforation in the handle-bar within the hollow cross-
head. A bolt passes across the post through perforations
therein, to clamp it and the hollow cross head. By de-
pressing the slide bar, the handles can be raised or low-
ered to any position. The slide bar, upon being released,
springe into engagement with the slotted crose-head and
holds the bar in position.

Electrical Apparatus.

ELECTRIC LIGHTING APPARATUS.—ANDREW
PLECHER, Savannah, Ga, This apparatus is designed
to be employed for especial X-ray illumination, or for
general electric lighting. The lamp used comprises a
vacuum-bulb in which is located one pole of an electro-
magnet having a fluorescent surface. The helix of the
magnet is arranged in a primery circuit-wire around
which an insulated secondary wire is wound throughout
its length between lamps. The helix extends the full
length of the primary wire between lamps, and is pro-
vided in the bulb with cathode-terininals. The cathode
rays, as they radiate from the terminals, are laterally
deflected by the infiuence of the magnet,and in bom-
barding the especially-prepared surface, cause that
fluorescent surface to shine intensely.

Mechanical Devices.

GRAVITY-MACHINE. — WiLLiaAM H. IIAWKES,
Ann Arbor, Mich. This machine is designed to measure
the distances a body falls during successive equal inter-
vals of time, in order to show experimentally the accel-
eration due to gravity, at the same time to record the
measurc] distances. Upon the frame of the machine a
pulley is journaled, about which passes a band carrying a
weight. Over the band a pencil ir mounted, which is
actuated by the armature-lever of an electromagnet to
leave a mark upon the moving bund. In the circuit of
the maguet a mercury-cup is placed, into which dips the
lower end of a pendulum. The pendulum in swinging
dips into the mercury at vhe end of each down stroke,
completes the .rcuit, and causes the pencil to leave a
mark upon the band. These marks represent the dis-
tances failen by the body carried by the band during the
beats of the pendulum.

Miscellaneous Inventions.

BARREL-COVER-TIE HOLDER. — CoLoNEL F.
DEAN, Carmel, N. Y. The holder provided by this in.
ventor is designed to hold a cloth cover on the barrel.
The holder consists of a gingle length of wire bent to
form two concentric rings and having the ends turned
around the rings at top and bottom and then turned out-
wardly to form prongs to be driven into the barrel. The
device is to be permanently attached to a barrel, and is
designed to be used many times for shipment and re-
shipment.

FUMIGATING SHOE-TREE. —JounN 8. Busky,
Brooklyn, New York city. ‘I'he tree is hollowed to form
a cavity in which an antiseptic or fumigating apparatus
is placed, provided with means for inpregnating it with
an antigeptic liquid. The tree has openings from the
interior cavity to the outside, through which the liquid
may act upon the shoe.

GARMENT-HANGER.—ApaM K. BowmaN, Greens-
burg, Pa. This hanger for skirts and the like consists of
skeleton wings extended in opposite directions. Each
wing has an upward and outward inclination and is pro-
vided with an inclined end supporting-section. A coil
connects the lower members of the wings, and a shank
extends upwardly from the junction of the two wings.
If the waistband should become unbuttoned, the skirt
could not drop from the device, since the weight of the
skirt would carry the wings down until they had spread
apart sufticiently to hold the skirt.

HINGED BUCKLE. — Jesse R. Youne, 710 Bank
Street, Kansas City, Mo. Considerable difticulty is ex-
perienced in sewing a buckle to a strap or rein because
the rigid metal keeper is in the way of the needle and
presser-foot of the sewing-machine, so that several
stitches have to be sewn by hand. To overcome this
difficulty, the inventor hinges his keeper to the buckle,
folding it over so that the sewing can proceed without
interference. After the stitching is completed, the
keeper is folded back over the strap, and riveted in
place.

VEST.—JosepH (i. EwiNg, McDonald, Pa. In order
to economize material and labor, and thus reduce the
cost of manufacturing coars and vests, means have Leen
deviged for providing false lapels which resemble those
of the usual construction. The means consist in turning
the cloth over at the front edge of the vest and holding

it in place by a piece of inelastic tape stitched to the
cloth. This line of stitching and the lapped edge of the
cloth form a pocket which is stuffed to form a swell
resembling the lapel ordinsrily seen on a coat or vest.

FILTERING APPARATUS.—CHARLES V. F. Lup-
wi@, St. Louis, Mo. The purpose of the present in-
vention is to provide a filtering apparatus designed to
purify the water of rivers and streams, the apparatus
being arranged to filter the water directly and to return
the sediment to the source of supply. The filter has a
filtering-wall of porous stone constructed with arches.
Revoluble brushes are in contact with the arch-surfaces
and have propellers which are actuated by the current.
The propellers turn the brushes so that any sediment
passing under the arches iz scraped off. The sediment
thus removed readily floats off or settles.

ACETYLENE-GAS GENERATOR. — OLIVER H.
HampToN, Williamsburg, Ind. The bell of the gasometer
has a sliding connection with a weight normally resting
on a support in the tank and is connected with the
generator by a vertical gas-pipe. A bell in the generator-
tank is provided with a depending tube sliding on the
gas-pipe, and is apertured at its upper end to permit the
escape of the gas. The acetylene generated flows into
the gasometer-bell, and when the pressure of the gae has
risen within this bell to the desired degree, the gaso-
meter-bell overbalances the generator-bell, and the
latter is forced upwardly by the pressure of the gas.

ATTACHMENT FOR TYPE-FORMING MA-
CHINES.—CHARLES A. HOLLENBECK and RiCHARD F.
WiLsoN, Albany, N.Y. The generally-employed method
of forming linotype or line slugs, consists in casting a
line of one table on one slug and a line of the other on
the other slug; and, after cutting off the blank parts
of the slugs, the portions containing the tables are
placed end to end. In order to overcome the difticul-
ties of this tedious process, the present invention pro-
vides an assembling-rlide carrying an adjustable up-
right and a fixed upright. By means of the improve-
ment the inventors are enabled to cast on one slug a
portion of each table, and at the same time maintain an
alinement of the tables.

PUZZLE.—HERMAN ScHLIRF. Ashland, Wis. This
puzzle or game consists of a board in which are sunk
stalls in the shape of the numerals **1900.”" These
stalls communicate with a circular pathway around a
disk, which circular pathway communicates with other
pathways. In the pathways large and small balls are
adapted to travel. the board being so tilted that -one
large and one small ball shall roll into each of the stalls
constituting the numeral **1900.” Owing to the peculiar
form of the stalls, the inventor has termed his game
**The Nineteenth Century Puzzle.”

SEAT FOR MARKET-WAGONS. — GEORGE A.
Kinsey, Springland, Queens, New York city. A sim-
ple, revolving. canopy-top seat has been devised by this
inventur, which is especially adapted for use upon
market-wagons and which is capable of facing the front
orrear, 80 that when the wagon is at the stand the
farmer may face his load and at the same time occupy
the seat of the wagon and enjoy the protection of its
attached canopy. The seat is pivoted at the transverse
center of the body so that it can be readily swung.

PRODUCT FROM BLAST-FURNACE SLAG. —
ALEXANDER D. ELBERs, Hoboken, N.J. Pulverized
blast-furnace slag cannot be desulfurized in a practical
manner by roasting it without suitable admixture, or in
its crude state, because it is apt to rescorify before the
sulfur is fully removed. The roastings are liable to be-
come too dense for the proper admission of air before
even the first half of the sulfur has been expelled, and
will hence certainly rescorify during the progress of the
keating. In order to obviate these and other difficulties,
the inventor combines his pulverized desulfurized slag
with three-fourths of one per cent and upward of so-
dium or potassium oxid in the fritted state. The pro-
ducts of this treatment are useful as a flux for the
manufacture of glass and pottery, and as an admixture
to hydraulic cements,

MEANS FOR DETACHING HARNESS FROM
SHAFTS.— FREDERICK DICKERBooM, Mankato, Minn
The attachment comprises a casing having an under-
cut groove in which a slide having a notch moves. A
lock-bar is fitted in the casing and has a shoulder adapted
to engage in the notch of the slide, the lock-bar moving
bodily toward and from the slide. A bow-spring bears
with its ends on the lock-bar and with its intermediatc
portion on the caring to pnsh the lock-bar toward the
slide. An eccentric-pin i8 mounted in the casing and
engnges the lock-bar at the side opposite to the spring
by which to move the lock-bar against the spring and
away from the slide. The attachment 13 to be applied to
the thills and to be connectzd with the harness.

ATOMIZER. —WiLLiaM E. WHITTIER, Brooklyn,
New York city. An improved atomizer has been pro-
vided by this inventor, which is arranged to atomize a
liquid and vaporize another in a very simple manner.
The device comprises an inner and an outer receptacle.
Air-inlet pipes lead to the inner and outer receptacles
and are adapted for conmection with an air-supply.
Separate outlets extend from the inner and outer recepta-
cles, each of the outlets terminating in a separate dis-
charge-nozzle exteriorly of the receptacles, whereby the
medicaments contained in the receptacles may be suc-
cessively applied.

ADVERTISING MEDIUM.—JoHN A. ANIELLO, New
Orleans, La. The medium consists of a wheeled vehicle
in the body of which a shaft is arranged to be driven
by the movement of the vehicle. Another shaft is pro-
vided which, when turned. operates a musical instrument.
The various shafts have pulleys and belts to trans-
mit power from one to the other. When the vehicle
moves, motion is given to endless advertising bands car-
ried by the vehicle ; music is produced to attract atten-
tion ; and in addition a figure is made to appear periodi-
cally to attract still further attention.

CHEMICAL FIRE-EXTINGUISHER.— ABRAM H.
VAN Riper and PATriCK F. GUTHRIE, Nutley, N. J.
The apparatus compriges a main cylinder connected with
a gas-pressnre cylinder, an auxiliary cylinder connected
by a pipe with the main cylinder, a plunger operating in
the auxiliary cylinder, and a hopper containing a chemi-
cal cartridge and having a connection with the auxiliary
cylinder. The main cylinder, filled with a chemical solu-
tion, is charged with gas from the gas-cylinder, the pres-

sure causing the solution to be discharged through a hose.
Water is poured into the hopper, aud thie water, passing
through the chemical cartridge will form a solution
which can be forced into the main cylinder by means of
the plunger.

REVOLVING BLACKBOARD.—MARTIN W. TUBBS,
Portville, N. Y. The revolving blackboard is arranged
to carry a number of fiexible blackboards normally
wound on rollers, but adapted to be gingly unwound and
extended over and fastened to a fixed support, and used
like an ordinary blackboard. The whole arrangement
requires wall space for but a single blackboard, with the
advantage of having the use of several, and of concealing
or exposing work at the pleasure of the teacher,

INCANDESCENT-ELECTRIC-LAMP FIXTURE.—
BeEnJaMIN F. Rour, Stanford, Ky. The lamp-fixture
comprises a support on which a casing-section is rigidly
mounted. Another casing-section is mounted to rotate
relatively to the fixed section. A drum is secured to the
rotatable section and is designed to receive and wind the
electric conductors. A spring moves the drum and rota-
table section ; and a socket on the rotatable section re-
ceives the incandescent bulb. The lamp may be used
both as a hanging lamp or as a standing lamp. In the
former case the lamp, when drawn down, causes the
rotating drum to unwind the conductors and to wind
up the spring. The lamp upon being released from its
position, is drawn up by the spring.

GATE-LATCH.—OLIVER E. POoTTER, Cameron, Miss.
This invention provides a gate composed of two parts
pivoted to swing toward and from each other. Upon one-
half of the gate a double latch is mounted, composed of
toothed plates pivoted one upon each side of the gate,
the outer or free ends thereof fiaring outwardly to form
a guide in order properly to register the two halves of
the gate. Locking projections upon each side of the
other half of the gate are engageable by the toothed
plates.

BRACKET-SUPPORT FOR WINDOW-SHADES.—
Davip D. O’'CoNNELL, Wallace, Idaho. The bracket-
support comprises bars held to slide upon each other, each
bar being provided with a series of keyhole-slots. But-
tons on the inner end portions of the bars are adapted to
enter and to slide in the keyhole-slots. Each bar also
has vertical openings near its outer ends. Angular hang-
ers are provided, one member of the hangers being
adapted to enter the openings. Clamping devices are
located on the outer ends of the bars. The bracket-
support is readily adjustable to any width of window and
can be secured o as not to injure the window-casing.

HINGE. — HyMmaN G. HiLzHEIM, Jackson, Miss.
This hinge consists of four leaves or sections, and three
pivotal joints or points of articulation, the outer leaves
being somewhat narrower than the inner leaves, and
having screw-holes and free outer edges for connection
with the door and the jamb respectively. The hinge,
when the door is closed. is ¢ntirely concealed. Hence
for safes, whose hinges should be carefully protected,
for piano-tops, or for other smooth surfaces, the hinge is
of especial service.

HORSE.-POWER AND PUMPING-JACK.—BENJA-
MIN F. DarrLiNgTON and EpWIN P. CLARY, San Anto-
nio, Tex. The present invention provides, in conection
with a rotating head or turn-table, a sweep or shaft which
rotates with the turn-table or head, being journaled
therein, and which has a crank connected with the
pumping-devices and a wheel rolling on the ground, or
other suitable bearing, and operating to tarn the shaft or
sweep as the turn-table or head is rotated.

OIL-WELL PACKER.—JosepH DARLING, Chicora,
Penn. The improvement devised by the inveutor pro-
vides, in connection with the usual packer and the slips
co-operating therewith, detent devices for restraining
the slips, which may be set and reset. In connection
with the slips a spring is furnished, secured at one end
to the slips. A holder at the other end of the spring
binds within the well-hole. The detent devices may be
automatically readjusted to secure the resetting of the
packer at either a higher or a lower level,

AUTOMATIC LUBRICATOR FOR LOOSE PUL-
LEYS. - KARL WiIDMANN, Pattendorf, Austria-Hun-
gary. The lubricator is designed to be used on loose
pulleys, and is especially adapted to those pulleys which
aredriven at very high speeds. On the ehaft a sleeve is
mounted, which carries a dripping cup. The pulley has
a hub formed in two hollow sections. Each section has
a ring loosely mounted on the sleeve, which ring forme an
oil chamber through which the dripping-cup moves. The
oil is thus constantly brought into contact with the re-
volving parts.

OIL-GAS LAMP.—JAMEsS A. YARTON, Omaha, Neb.
This invention comprises an improved form of generator
and shield therefor, together with a method of support-
ing the lamp so that it may be swung to one side, and
thus drawn from under the generator. The invention
also comprises an improved construction of controlling-
valve and settling-chambers, whereby any sediment in
the oil ix prevented from entering the generator-tube. A
further novel feature is found in the direct contact of the
filling wires in the generating-tube with the tip, whereby
the tip is more thoroughly heated and condensation of
the vapors and consequent clogging of the tip prevented.

Designs.

SIIOULDER-GARMENT.—FRANK F. AMSDEN, Ma-
lone, N. Y. One of the features of this design consists in
forming the shoulder-garment with straight lower edges at
back and front, and with curved lines at the sides.

PENCIL-HOLDER.—MaLcoLM WILLIAMS, Pasadena,
Cal. The pencil-holder i8 a tube having a studded ex-
terior surface, the studs serving to prevent the pencil’s
falling from the pocket.

CHURN-FRAME. —MaATTIE O. MoRRoOw. Sulphur
Springs, Tex. The churn-frame supports the heater and
aerating devices entirely from the upper end, so that the
latter are maintained in a suspended position in order that
any kind of churn-receptacle may be placed on the frame
and used in churning the butter. This saves the farmer
the expense of buying an entire churn. The frame is
built of wood and may be constructed by any carpenter,
or farmer familiar with the use of woodworking tools,

NoTte.—Copics of any of these patents will be furn-
ished by Munn & Co. for ten cents each. Pleage state
the name of the patentee, title of the invention, and date
of this paper.
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Marine Iron Works. Chicago. Catalogue free.
For mining engines. J. S. Mundy, Newark, N. J
* U. 8.” Metal Polish. Indianapolis. Samples free.
Gasoline Brazing Forge, Turner Brass Works. Chicago.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.

* Criteriun” Acetylene Generators, Magic Lanterns &
accessories. J. B. Colt & Co., Dept. N,3-7 W.29th St., N.Y.

Inventions developed and perfected. Designing and
machine work. Garvin Machine Co., 141 Varick St., N. Y.

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

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

¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.
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(7674) G. S. W. writes: 1 have looked
in many books of reference here and have been unable to
find a receipt for kalsomining. Will you kindly answer
in your inquiry column. A. Prepared kalsomine can be
readily purchased at any large paint store, but some of
our readers may wish to prepare their own kalsomine,
The following rules are given for the purpose of enabling
them to do so: Soak 1 pound of white glue over night,
then dissolve it in boiling water and add 20 pounds of
Paris white, diluting with water until the mixture is of
the consistency of rich milk. To this any tint can be
given that is desired. Lilac.—Add to the kalsomine 2
parts of Prussian blue and 1 part of vermilion, stirring
the mixture thoroughly and taking care to avoid too high
a color. Brown.—Burnt umber. Gray.—Raw umber,
with a trifling amount of lampblack. Rose.—Three
parts of vermilion and 1 part of red lead, added in very
smell quantities until a delicate shade is produced.
Lavender.—Make a light blue and tint it slightly with
vermilion. Straw..—Chrome yellow with a touch of
Spanish brown. Buff.—Two parts of spruce, or Indian
yellow, and one part of burnt sienna. Blue.—A small
quantity of Prussian blue will give a soft azure tint.
Dark blue is never desirable. Delicate tints in the fore-
going varieties of colors are always agreeable and taste-
ful, and so great care must be taken that they are not too
vivid. 'The tints will always appear brighter than in the
kalsomine pot, and this fact must be kept in mind when
adding the coloring powders.

(7675) A. R. W. writes: Please send
prices of the first books necessary to be studied in taking
an electric engineer’s course. A. We should advise you
to begin with Thompson's ** Elementary Lessons in Elec-
tricity,” price $1.40; Crocker’s ** Electric Lighting,”
price $3 ; Hawkine & Wallis' “ Dynamo,” price $3; all
by mail.

(7676) Subscriber asks : If a stream of
water ig played on a trolley wire from a 1%-inch nozzle
what effect will it have on the man holding the pipe, if
any, standing on dry or wet ground? A. We should not
expect any effect either agreeable or disagreeable.

INDEX OF INVENTIONS

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

JUNE 6, 1899.
AND EACH BEARING THAT DATE,

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

Acetylene generator, A. Davis..............ciceunne 626,272
Acids, obtaining silicic and hydro-fluo silicic, E.

Teisler . .. 626,511
Addition proving device, C.H. Boehl.............. 626,524
Adjustable stand for supporting and displaying )

purposes, C. P. Hornback...........ccovviiviin 626,541
Air cleansing and cooling device, J. McCreery 626,388
Air cooling and cleansing device,J . McCreery 626,390
Alloy of iron and nickel and articl es made the;

from, Guillaume & Dumas...................... 626655
Allo ys, manufacture of, Guillaume & Dumas..... 626,609
Aluminum from its compounds, reducing, G.

8 £ 11) 1 E5a0 S et RaEeaB00006000000aaBEaI00an0000T 626,635
Anchor, I. Crocker....... 526

Aqueduct, C. N. tton...... .....
Atmospheric burner, P. G. de Scho
Baby jumper, J. Benjamin..
Baling press, S. I. Watkins..
Ball. See Tenpin ball.
Bath apparatus, vapor, H. Finzel.
Bearing, ball, M. Foidart
Beer, apparatus for drawing and serving steam,
Gr. A. Friedrich (reissue)....... ................
Belt carrier canvasfastener, Smyser & Taylor....

1,745
,072
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Belt, concentrating, G. Gates.. . 626,461
Blcycle crank, E. D. Peerstone. 626,630
icycle crank attachment, L B Gaylor. 626,227
Bicycle driving gear, J. Brough............... .. 626,525
Bicycle frame flush joint, tubulsr C S .. 626,309
Bicycle handle bar, J. T. Fenton. .. 626,602
Ricycle handle bar szri 626,633
Bicycle lock, C. A. ,656

e, motor, J. F Rad ers.
e motor attachment, E. J Penmngton
e pump, coin controlled, L. S. Brown.
e repair link, J.C. Jenkins. ..........
erunmng onrmls. P. Wagn

o
-
=

y addle. pneumatlc. L. Wlddershoveu.
Blcycle support E. Lindstrom.... .............
Bicycle variable gear, A. L. Whipple.
Bicycle wheel, D. R. C. Devine

=
3
O
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Bl owpipe, M. P. Fredd ,608
Bo iler. See Steam boiler.

Bolt making machine, W. W. H ubbard, Jr........ 626.234
Boring machine, multiple, W. D. Neville .. 626.
Bottle, A. A. French..................... . 626,418
Hottle, W. H. Hutton . 626.
Bottle and its stoppermz. M M. J. O. O’Conor 626,557

Bottle handle, glass, H

Bottle, non-refillable, A. D.

Bottle, non-refillable, K. Fre:

Bov{lhngtnlley light and pin mdlcn.tor, G. Burk-
3 (0000000000000 0A R CAR I AOEEOCORRO000ACBGR0000

Box. See Die box. Letter box. Lunch box.

Music box.
Box fastener.

A.J. LAUET......coovvvunniiininnninnn

Bracket. See Foot rail bracket.
Braid, skirt, Thun & Janssen........c..eeevevvueeenns 626.397
Brake. See Wagon brake.
Brake shoe, R. Walsh (reissue)..................... 11,746
Brick, tile, etc., and construction of walls, etc,
Sheppard & Dashwood ,307
,629
6,393

Buffing mnchmes, making ab

for, Rogers & Winslow
Bulkhead door, J. 3. Muc

Bulll((hlejad door, revolving ¢
a

Burner. See Atmospheric burner. Hydrocar-

bon burner. Gas burner. Vaj or burner.
Bust pad and chest protector, M. F. Buchner...... 626,589
Button, C. A. Bry. e 626,408
Button, k. G. 626,392
Button, J. V. Washburne... 626,398
Button, cuff, H. A. L. Libaire. 626,433
Button eyelet attachment, J. V. Washburne...... 626,349
Can. See Shipping can.
Can opener, F. C. Smalstig.. 626,507
Canteen, G. S. Knapp .. 626,238
Car and train veutllatlon. railway, J. McCreery ... 626,389
Car fender, F. E. B .. 626,480
Car fender, G. W. Naylor. .. 626,290
Car fender, W. E. Smith. .. 626,639
Carreplacer, W. B. Weiss. 626,400
Car transom, M. B. Schaff 626,443
Car wheel, 1'. A. Bainbridg . 626,517
Cars, dou ble safety guard

senger, F. Steffens 6,349
Card holdér or backing, J. H. Crossingham . 626,459
Carpet sweeper, C. KIDZ.......coceiviiieinnnennnenns 626,466

Carrier. See Casket carrier.
Cartridge shells, tool for turning heads of, T. H.
8T T L e O Se00 I000000000008000000000600000000
Case.” See Shipping case. .
Case, A.J. Kearns....... .
Cask, veneer, G. Sauter.
Casket carrier, A. Klrcher
Casketlowermﬁdevwe. . 5
Caster socket Noelnng
Cattleguard, J. W. Dodd......
Centrifugal machlue, lt‘ L Depew.
Checking and registering accoun!
W. N. Simpson.
Chegkmg or unche

Checkrei
Christmas tree stand, A. A. W
Churn, M. O’Marrow
Cigarette former, J.
See Fruit cleaner.

Cleaner.

Cleat for securing halynrds, etc F. Hawes. 626,230

Cleat, sugportlnz. tle %

Clipping hair from sluns of rur bearing ammnls.
machine for, P. 26,473

Clothes pounder, P. 62(7465

othes pounder. A.C.
othes rack, J. F. Koob......

over buncher, J, F. Wheeier.
Coaling station, Honstain & Bird..
Cock boxes, etc.. rim and cover for stop. Rietzin-

o]}

ger & Kavanagh ,565
Coin handling device, C Debremond 526,528
Collar, horse, L. L. Miller............. 626,549
Column, box, L. L. balvert ............... +365

Com pass ulde su{)port R. R. Robmson
Con':.r(l)ller operating mechanism, W. G.

C Y D 50000n00000000A000000A0AITRR000
Conveyer, spiral, R. Commichau
Cooler for soda water or other aerated liquids, C.
Copper oxide, producing, C. Luckow. .
Copg book and cover, J. A. Ramse; 5

Cor llnes laces. etc ormmenm knob or end
piece for. B.J. Kisher................... ...

r. B.
Corucob kmdlmg. Sklles & Bourne
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ack Page, each insertion, - « $1.00 a line
For some classes of Advertisements, Special and

igher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the ilne,
and i8 set in s% ate type. Engravings may bead adver-
the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the fullowing week’s issue.

Star
Lathes A:tomati

9 and 11-inch Swing.
New and Original Features
Send for Catalogue B.

Seneca Falls Mfg. Company,
695 Water St.,Seneca Falls, N. Y

AMERICAN PATENTS. — AN INTER-

esting and valuable table showing the number of patents
%ranted for the various subjects upon which petitions
ave been flled from the beginning down to December
184. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 1002. Price 10 cents. To be had at
this office and from all newsdealers.

Foot power
Y Screw...

...cuttmg

WER & FOOT | SHAPERS,PLANERS.DRILLS,
MACHINE SHOP OLTFIT.S TOOIES

C
LATHES AND SUPPL ALOGUE F

SEBASTIAN LATHE CO. 120CULVERT ST CINCINNATI 0.

d TURRET LATHES, Plan-
Egg}Agg!{&r e Shspers. and Drill Pri sses. an

Every kind of
Tool for Steam,
Gas, and Water
Fitters. Every
Tool has our

W.24 8t., Cincinnati, O.
personal guar-
antee. We have
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ing Tool Manufactnrers for Fifty Years. . .
WALWORTH MFG. CO.,
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WEST MFG. COMPANY,
Buffalo, N. Y., U. S. A.

............................................... . 626512

bouplmg See FKaucet coupling. Railway car-

riage coupling. Rod and cable coupling.

Shatt coupling. Thill coupling.
Crane or conveﬁer trsvelmg, A. R. Goldie........ 626,276
Crate or case, shipping, J. M. Gilbert............... 626,419
Crusher. See Ore crusher.
Cultivator attachment, A. G. Perry................ 626,562
Cultivator fender, adjustab]e.G L Cornell....... 626,222

Cup. See Dope cup.
Curette, V. MAY.......oice cevieiencnceccnscsconcans
Cutter. See Corn cutter.

Cycle driving gear. W. H. Wakfer....

TRAP

Cycle hanger, E. Gradlmiller........ . 626,
e Die box and éneck box, combiiied, . ! Hicks.\: 6718
igger, D. kA L A BOaao SRR EARANOOr00 . 626,
—and our name—it'sthe 8‘"9,93" Disinfecting device. autom atic, J. Miche . 626.242
est steam-saver inuse. We're Dope cup, W. A. Downes................ . 626,
repared to prove it. we'll Draught ruzgmg, Vlssermg & Hoerr.. .. 626,258
Fake your plant, send you as Dredge for hard or soft mud, J. T'. Kord. . 626,491
many Heintz as you need Drill attachment, hand brace, W. H. Ames 626,474
on approval, tell you how to Drilling apparatus, G. E. Diehl.............. . 626,488
ppl 1 th q if Dry kiln door or closure, R. B. Andrews. . 626475
properly insta em, an Drying apparatus. P. V. Viele........... . 626,579
you do it right, guarantee Edger, gang, S. B. Kenfleld........... . 626,431
steam- savmg and fuel econo- Educati«mal appliance, J. H. Hargens.. 626,
my. If you're at all anxious Fg testing apparatus, J. Lyons et al 626,254
to know how this proposxtlon Elastic compound, P.C. Bell........................ 626,479

Electric meter, coin controlled, Phillips & Tilden

626,298
Electric motor or dynamo electric machine, R

has worked with others, let

us send you a copy of our lit- LUNACIL .. veseeseesssoenssesnesssegeerens 626,49
tle booklet—Vol. R H »—after Electroplstmg. method of and apparatus for, A.
ou’ve read it, you'll proba- A BIACKIAN . ¢.vuuvens o voerneneienaesnenns . 626,361
gly pass it around, Embossing machme, R. F. Emmerich 626,490
w s H Embr(]ndermg and edging machine ——
X
m. o al“es b o dnra 626,544
Ename mg compound and pro
compa“y; Hall.. T 3 .. 626,537
e engine. Rotary engine.
136 S. Foarth St. Vertical engine.
ﬂnlad Iohia, Pa lgnuine igniter, xfas, (t) C. Riotte‘ ............ . 626,394
tngines, means for starting an
clpina, ra. gas, Thompson & Monte. . .. 626,252
Engines, speed regulator fo losive, J. Froe- 20275
sngme‘s:"é{ééﬁi"éiéé‘rlii.;"g'é{;r for portable, L 26.484
Eyeglnss gage, 1., 'X"siéé’ééh'édh """"""""" 7 626575
Kyeglasses, W. B Greene.. . 626,536
l-auce: E. V\lV Th yen.l. .|...d..1 ..... G St g‘éﬁ.ﬁs
APER ‘aucet coupling, multiple delivery, rater. 626.447
”‘MB P c%“ﬁf;‘,”m"& Vr.,say: ‘ence stay, .Dorsett.......oooiiiiiiiiiiiienn, 626,59
The Helnts steam-ssvers have effected s 88 of Fender. See Car fender. Cultivator fender.
40 per cent: in coal since we attached them. Asthisis ‘ifth wheel, T, H. C. Beall
& water driven mill and we usesteam only for drying File, W. L. Smith.........
d .m..thmvmg llter. Cook & Lohoon

Kilter, H. A. Po
Cire alarm instrument. K. G. Callu
e alarm system, automatic, Cnllum & FKritch..
cirearm, J. Stapf. ... ... e
‘ire hose n(»zzle B.C.Crane..... .............. oo
fireproof floor and ceiling, O’Meara & Calvert
“ireproof wall studding, A. P. Whittemore...
flat iron protecting shield, J. B. Miller..
‘lower stand, A. I. Varns..
ollower. split, J. k. Collins,

- —~—

_BA_RNES: .
New Friction Disk. Drill.
FOR LIGHT WORK.
Has these Great Aduvantages:

The speed can be instantly changed from 0 to 1600 gg‘g :;‘l’lrm_ggk‘:; 13\‘{ 1}3&2&5‘13 5 % g}?
ot ste P’ ol ',‘,‘;S‘:’“,m‘,“w};ﬁ‘;‘:w;"';gg Fountain. See Suda fountain.

:::nllest or ln.rgest drllls within its range—a Won =,"“‘lt cleaner, J. fVV Hendrix..... £ Fiine .l g% %2
derful economy in time and great saving in drill nel, apparatus for combastion o: uge...... X

Furnace. See Heating furnace. Heating or
roasting furnace.

Furnace attachment, ore roasting, J. T. Hutson.

Furnace, door and deﬂector pate for steam

W. . & INO. BARNES CO
1999 Ruby St, - Rockford, i,

bre
626,281

boiler, Horspool & Kelly . 626,280
Furniture, A. J. Kearns..... 626,429

Fuse removing and replacin,
| B e00008000000000000000BE0a0B0380000 .. 626,371

Gage. See Eyeglass gage.

Gaging machine for spherical bodies, G. H. Ha- T
can mix paint— ) 626328
and that’s one trouble with (626,567
most homemade mixtures ; Gasbarner. I 626,387
it isn’t th t e{ Gas burner hentmg atta 626,243
=it 180 e way to ¢ Gas generator, acetylene, 0. Archambault 626,477
lllllforll'llty of color and Gas generator, acetylene, Baldwm&(‘rast 626,586
Gas generator, acetylene, 'I. A. Bryan. 363

wearin

26,
roperties. Gas generator, acetylene, J. Gran 626,608
PECORA FLAT STEEL gas genera{or, uce:y}ene.{lJ 'ﬁ Jenlnmgs ((f:%zg‘igi
as generator, acetylene esselring i
COLOR is a scientific mix- Gas generator, acetylene, L. 0. McLane........... 626,437
ture for the partmuhr ma- Gas generamr and "lamp, acetylene, C. K. llard- e
chinebuilder. ifyou’re par- Gas quht g apparatus, E. H. C. Oehlmann. .. 626,558

Gas llghtmg apparatus, automatic, Rosinski &

ticular, read our beoklet.

PECORA PAINT CO.,

PHILADELPHIA.
Youwould use PECORA BLOW

. 626,247
626,279

Ducruix
Gas producer. G. R. Hislop
Gate. See Wire gate.
Gate, E. G. Cameron
Gear, reversing, C. C. htte
Gearitig, antifriction, (‘ Whltney

HOLE CEMEN’I‘ if you read Gearing, variable speed, H. Smit 636,444,
ircular. 119-9. (:.eneruttor See Acetylene generator Gas gen-
erator.
Glass vessels, machine for making, R. & R. Good
Glove.'.'l' PASA o :
Gold tubmg. manufacture of sllver lined, . J
Som! . 626, .548
Golf club W L. Smith.. .. 626,347
Governor. engine, H. Lentz.. 620 546
Grain bundle shocker, automatic, 626,653

Grate bar, hollow, G. S. Lee..
rinding machine, E. Mills.......
rinding machine, C. H. Norton
un converter, shot. C. 'I'ross
un, magazine turzet. J. L. McCullough
ammer, pneumatic. . C. Meissner..
nmmnnk

sjo» P[]}

andle. See Bottle handle
Handle for demijohns, etc., B. Boley..
Hanger. See Cycle hanger.
Hat, coat, and umbrella rack, L. A

“American-Hunnings" :]n% }f’astener:lw..{‘.'l-lnyesm
nger. 1
TELEPHONES. at pin, pa en

Hat pin, s.st‘ety E. M. Sleig

Transmitters, Magneto Bells and Tele- | Hay knife, M. H. Bermes...
phone Switchboards. Over ‘200,000 of | Heater. See Water heater.
our telephones in_successful operation. | Heating furnace, A. Johnson.. 626.465
Used by War and Navy De artments In | Heating or roasting furnace, W 26.6:
S m-deﬂng state length of line, whether | Heddle making machine, K. B. Shuster. 626.571
sinele line or metallic circuit and number of | Hobby horse, A. C. Peterson
g Send | Hook. See Checkrem hook. Lifting hook.

telephones to be used on one line.
talogue *‘S. A.’

for
AMERICAN ELECTRIC TELEPHONE CoO.,
173 South Canal St., Chicago, lII.

Buy Telephones

THAT ARE GOOD--NOT *‘ CHEAP THINGS.”
The difference in cost is little. W e guarantee
our apparatus and guarantee our customers
against loss by patent suits. Our guaran-
teeand instruments are both good.
WESTERN TELEPHONE CONSTRUCTION CO.

Horse controlling a parntus, A. Whelan..
Horse overshoe, J. (00000600660 oo

Horse tail holder, G. 'l‘ Elkins
Horses, device for stopping runaway, A. B. J. ’

Horses’ heads, storm or sunshade for, . C. Horn 6
Horses’ feet, device for treating, C. A. Stuart....
Hose brldge. folding and interlocking, J. Green-

ou

Household use, combination article for, Mc-
Laughlin & Williams

Hydrocarbon burner, J. E. Bancroft..

Hydrocarbon burner, G. M. Swnrthout. .

Ice cream mould and measure, F. E. Schmits.

ce motor, Farr & Nyberg

250-254 South Clinton St.. Chicago. B R . 626,231
Largest Manufa :turersof Telephones Inkstand, H. B. Brownell..... ",

exclusively in the United States.

‘‘Universal’’ § Kneading and Mixing Machines
- Over 620) in use. Over 300 varieties

different industries.
Patented in all countries.

, WERNER &

) PFLEIDERER
Saginaw, Mich. Build-
W ers of all kinds of Chemi-
cal Machiunery. also at
Cannstatt,London, Vienna,
5 Berlin, Paris and Moscow.
=83 Highest International Awards

PARALLEL DIVIDERS

with MICROMETER ADJUSTMENT

Excellent for laying out work on
asurface as it comes from planer,
etc. Will read to 1-1000 of an inch
PRICE, POSTPAID.

Tool alone, - - - .
Pump C enier, - e = 9%
Pencil Holder, - 50
Long Bar to scribe %—ln. clrcle. .50
Needle Point, - 50

Our book entitled * Shop Polnt-
ers,” is free for the asking. Con-
tains description of our entire
line of 'l‘oo s, Valuable Tables,

Recipes, e

J. STEVENS ARMS TOOL EOMPANY,

nsulator, Lurpenter & Tonn.
roning board, .] Hovsepian.
roning board, C. H. Smith..
roning device, G. A. McLang
Jack, G. B. Gallagher
Knife. See Hay knife.
Ladder and truck, extension, O. E. Hegstad......
Tadder lock, extension, E. C. Bi shop 5
Lamp, bicycle, E. D. MiddlekaufT.
Lamp filament and ms,nufacturmg same, incan-
descent, 1. A. Edison............
Lamps, weatherproof socket for incandescent
- electric, W. C. Bryant, b
Latch, M. Duven.....................
Lead, producing neutral chromate of,
sead, producing peroxide of, C. I.uckow
.emon , E. D. Middlekauff..
.etter box, Teevan & Hoyne
Letter box lock cover, street,
iife preserver, K. E. Landau.
Lifter. See Pie plate lifter.
Lifting hooks, stevedore’s, C. M. Tiffany.
Liquids from' fibrous maferials, appara
separating, Bodmer & Schwarzenbach..
Locé( See Elcycle lock. Ladder lock. Sash
Lock..l W Haglund.
Lock, W. S. Houser.
TLock, B. Phelps.
Locomotive engine, J. E. Roberts

Loom, box, H. Talks..

Loom warp stop motmn detector, G. O. Draper..

Lubricator, G. J. Mill er ............................ | 626,498

Lunch box, folding, R. Rayby. g

Lun tester. Beal.!r,Bruwn
anifold pad, H. W hitfleld. .

Chicopee’ Falls. Mass., U. S, A. (Continued on page 1400)
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SHAVING
SOAP

You instantly recognize WILLIAMS’
SHAVING SOAP. Itis impossible to mis-
take its thick, creamy, softening lather or its
delicate, refreshing odor, for there is nothing
else like it. Under its soothing influence
shaving becomes a lathery luxury, and a
feeling of intense satisfaction takes pose
session of you.

WILLIAMS’ SHAVING SOAPS are used
by all first-class bharbers, and are for saleall
over the world,

The J. B. Williams Co., Glastonbury, Ct.
Depots: London, Paris, Dresden, Sydney.

MACHINES FOR ROLLING
SCREW
THREADS.

Any size up to 1'' diameter, 3"
long. Four sizes of machines,
§F~ Send for Circulars.

BLAKE & JOHNSON, §&==
P. 0. Box 7, Waterbury, Conn g

HIGH GRADE WS:ine MACHINERY

Single Machines or Com-
plete Equipments for
Any Class of Work.
Your Correspondence is Solicited.

8F Illustrated Matter and Prices on
application.

J. A. FAY & CO.

10-30 John St.. CINCINNATI, OHIO

CHRISTIANA MACHINE COMPANY,

Christiana, Pa., U.S.A.
Engineers, Founders,

and Machinists,
Manufacturers of
TURBINE WATER WHEELS,
adapted to all duties.
Power Transmitting Machinery,

Gearing, Rope Wheels, Frlctlon Clutches Shafti
Pulleys, Hangers, etc. £~ ( avplication:

Tools for Fiue or Rongh Work

Tools that are common and Tools that
are rare, costly and cheap T'ools, and
every other kind of T'o0l used in any
trade you will find described and illus-
trated in MONTGOMERY’S TOOL CAT-
ALOGUE FOR 1898. A handsome
book containing 510 pages and copious
index. Pocket size 6%4 x 44 inches, with
rounded edges and stitched covers.
Every workshop and factory in lhe
country should have one. “Sent by
mail for 25 cents by
MON’1‘GOMERY & CO.

105 Fulton Street, New York.

MILLING
CUTTERS_~»

of all styles and sizes for slitting, slot-
ting, face and side milling, forming, tool
making and manufacturi x!lg

Cutters solid, with inserted blades, in-
terlocked, single andin gangs. Reamers,
Taps and Dies.

THE PRATT & WHITNEY CO., Hartford, Conn., U. S. A,

NEW BINOCULAR

(The Triéder.)
Small as an opera glass. More
>, powerful than the largest tleld
glass. Send for Circulwrs.

QUEEN & CO.

f Optical and Scmmjw Instru-
ment Works

1010 Chestnut Street.
PHILADELPHIA, PA.

The ¢/ 1898 Patent” Independent Lathe Chuck
Docs the heaviest as wellas

ordinary work. Well pro-
portioned in all parts and
extremely strong. Jawsre
versible in all sizes.

steps are ground true in the
chuck after jaws have been
case-hardened. Jaw screws
are of large diameter anc
have a tine pitch thread.
‘Workmanship and materials
excellent. 'his chuck lms

the strongest grip of any
the market. Ri' end for Catalogue. SIKINNER
CHUCK C0., Church St., New Britain, Conn.

MACHINERY

NEW anp SECOND-HAND,

FOR SALE CHEAP.

Hoisting Engines, Air Compressoxﬂ
Rock Drills, Crushers, Dump Cars,
Steam Shovels, nght Locomotives,
P Relaying Rail, etc.

* Send for printed leaflet just issued.

WILLls SHAW, 678 N. Y. Life Bldg., CHICAGO.

*TOOL
CATALOGUE

(ONTEOMERY 4
M ¢

00 Y A MWIIVD 2k N
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NEW YORK: 59 Fifth Ave.
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What is
Your Work ?

If you are dissatisfied
with your situation, your sal-
ary, your chances of complete
success’! write to The International N
Do Scranton, Pa.,
and lenrn how others 80 situated are getting

An Education by Mail ‘

Students in the courses of Mechanical or Elec-
trical Engineering, Architecture, or any of

the Civil Engineering Courses are
soon qualified for salaried draft-
ing room positions. Write
for pamphlets.

The International

ROSE POLYTECHNIC INSTITUTE

A College o f Engineering. Mechanical, Electrical, Civil
Engineering; Chemical Courses; Architecture, Bxten-
sive shops. Modernly equipped laboratorles in all de-
partments. bx%enses low. 17th year. ¥or catalog address
EES, President, Terre Haute, Ind.

Jypewriter

is 80 easnly Iearneo
and does such clean, perfect Work,

@he Smith Premier Ayprmoriterd.

SEND FOR ART CATALOGUE. 5}’/'&‘(/5? N YUSA

Che Cypewriter €xchange

114 Barclay St..
YORK
124 La Salle St.,
GO

Hi
38 Bromfield St.,
BOSTON
817 Wyandotte St.,
KANSAS CITY, MO.
209 North 9th S(
ST. LOUIS, MO.
We will save You from
10 to 50% on Typewri-
ters of all makes.
§¥~ Send for Catalogue

The Yankee DRILL GRINDER

for grlndix;g both Twist and Flat Drills.

Grinds all sized drills from 3§ to 2% in. Can

be set for any size in a few seconds. Gives

any desired clearance. Fully guaranteed.

¢¢Can’t Grind Wrong.’”’ Catalog free.
G. T. EAMES COMPANY,

250 Asylum Ave.,, Kalamazoo, Mich.

NO OVERFLOW !

is possible in any refrigerator pan or
other receptacle for running water
when the pan is fitted with the
Knapp Refrigerator Alarm

Prevents damage to carpets, floors,
ceilings, etc. ~ The rlsmF water
makes electrical contact which rings
bell continuously until stopped. Out-
fit consists of 1 attachment over pan,
1 bell, 1 dry battery, 12 feet insulat-
ed wire, ‘Complete $1.00. Agents
wanted. I\napp’])' lectric and Novelty
Co., 125 White Street, New York.

PLATING ¥ DYNAMOS.
W e manufacture a full line o f Plating
Dynamos. T'he accompanying cut repre-
sentsour smallest slze Type M OO,which
has an output. of éres at 6 volts. It §
will plate 15 5q. fn of ckel per hour.
Our larger sizes — multipolar ma-
chines—are built with the same thor- &
oughnessandattention todetailstbhat
characterize the constructlon of
our motors and dynam
nd for Bulletin 1\ 0. 104 S. 3 -
'I‘HE HOLTZER-CABOT ~
ELECTRIC CO., Boston, (Brookline), Mass.

MIETZ & WEISS

KEROSENE

and GAS Engine

The most economical power
known. Absolutely safe and
reliable. Runs with common

kerosene. Perfectly auto-

matic. Patented 1897, U. S.

and Elu‘o ean countries.
fp ‘or Cata

7 128133 Mott St New York.
THE ELECTRIC HEATER.—A VALU-

able paper, with working drawinge of various forms of
the electrical heaters, mcludmg electric soldering iron,
electric pad for the sick, etc. 6 ilustrations. SCIEN-
TIFIC AMERICAN SUPPLEMENT 1112, Price 10 cents.
For sale by Munn & Co. and all newsdealers.

$1 YEARLY FOR REPAIRS !
It bas been found that it
costs a trifle less than $1 per
iear to keelp -
NG ENGINES in repair.
That speaks well for their
superior make and durabil-
ity, doesn’t it? There is no
more economical or service-
able engine made for mines,
q‘\]mrrles. docks, ete. Much
eaper than steam. Both
friction nnd geared hoist 6
t0 150 H. P. Sendfor Catal
llneEnzme Co., 402 8.

. Weber Gas & Gaso=
Boulevard, Kansas City, Mo.

Match machine, W. E. Cook..
Mechanicai device, F. fr.

Mechanical movement, C. C. Protheroe..
Metal plate shaping machine,
Metal shearing machine, G. B. Tennant..
Metal wheel, W. C. Waterbury

Meter.

See Electric meter

Milk, preserving, L. Cle

Mill.

combined, C.
Motor.

See Pulverizing mm
Mould. See Ice cream mould
Moulding, ornamentin

tomatic, E. Breslauer.

Musician’s wu'e c1}umg device, C. W. McCarter

Nut lock, J. ¥

Nut wreneh. M 0. Goodpasture
0Oil and making same, synthetic violet, J. Alegler
Oiler, gravxLch(imﬁr. W.wW.
Organ, pipe, A. B. Fe gemake
Organ, pneumatic, M. Clark...
Organ register stop, pipe, A. B. Felgemaker
Overshoe, A. E. Robert:
Packing case cushlomnz pad, H. J. Mark

Ore crusher.

Pad.
ing pad.

Paper bag machine, J. Doering..
Paper bag machine, C. E. Dulin.,
Paper bag making mnchme w.
Paper feeding machine. Philpott & Bngg 2
Pharmaceutical compound and making same, A. o

Eichengrun

Phonograph cylinder cabinet, E. U. Kinsey.
Photographic burnisher, U. Nehrmg
Photographic film roll, C. Whitney
Picture exhibitor, coin controlled
Pie plate lifter, W. P. Murphy....

Pin.

Pipe.
Pipe wrench, S,
Pistol and kni fe,

See Hat pir

ton 3eed.
Planter, pnmtu

Plow seeder attachment, gang, J. K. Beach.
Pole climber, D. A.Jones
Preservative com pound, E. May
See Baling press.
Press for expressing liquids from solids, I.. Bag-

Press.

get
Pnntmg form, C. M. Bowman..
Printing i colors, machine for, L. Chambon
Propelling mechanism, boat, F. Schultz. .....
Pulverizing mill, centrifugal, . G. Johnson
Pump regulator, J. Boylston
Pupr valve actuating mechanism. steam, J. K.
ean

Pumping apparatus. wave power. J. K

Armstrong.

rack.
Rail bond, electric, S. H. Harrington
Rail joint fastening, E. .. Arnold....
Railway carriage coupling, K. Zwart.
Railway indicator. M. Morrow
Railway switch. Taylor & Voynow.
Railway tie. metallic, 626,231
Railway tracks, metallic cross tie for, 8. Hazard i‘2h l-12
Rake attachment, hay, A. F.
Ribbon, mechanism for penodlcnlly displacing
flexible, C. Faure
Rod and cable coupling, W. Conue]ly
See Shade roller.

Roller.

Rotary engine, J.
Rotary engine, E. W. Co
Rudder locking mechanism.
Sash lock. window, J. R. Oakl
Saw grinding machine, Alden

1.

combined,
Piston, expansible ]ubncaung W. Ha,
Planter and Xertlhzer distributer

3.

H.
l’lnnter rein and drawrope attachment, W. Doug-

eyton..

See Manifold pad. Packing case cushion-

See Blowpme Tobacco pipe.
. L. Wiegand.

Punching machine, T. B. Blair
Rack. See Clothes rack. Hat, coat, and umbrella

Saw guide, C. Palmleaf..

Saw, hack,

Scissors guide, L. A
Seal, car, A.

Sewing machine, W. H. Stedmun
Sewing machine, H. R. Tracy

E. E. Euchenhofer
Saws, msertlble tooth for dmmond H. Forste
anmz machine, H. Schroer
Scale, price of money weight, A. R. Benl
. Noble.
P. Miller
Seal lock, C. H. Connoll
Seat post, spring, J. N.
Separator for granular or ]lke materials, W. Sett-

Sewing machine, A. Woo

Sewmg machine work holder. hat,

)
S
S
)

Shoe fastening, E.

Shoe plate, H. P. Stoy ..
Shut,t.er. wmdow H. White.

Sign, w. M

Signaling, electnca] S. De Jager.
Skirt fastener and supporter, combined, C. M.

Durnell

Spraying plums. etc., device for,
Sprinkling device, J.
J. H. Whi
Stacker, straw, A. Van Houwe :
Stand. See Ad]ustable stand. C

Square, tailor’s,

haft coupling, J. C. Cramp.
hield, built up, J. Zinn...

hippmg can or package "Rowland & Harrmon
hipping case, J. B. H,
Ships’ logs, rotator for J L. Blis

Bally

Smelters, ap paratus for catching wastz produ cts
from lead. silver, or other, W. S

Soap holder. F. E. Hoftinann. .

Soda fountain, F. W. W illiams

1

stand. Flower stand.

Standard holder, K. (,emne

Steam boiler, P.

Steam pipes for heaung dry’ kilns,

liffe

Steering ‘gear, 1. Browi..
Stone, wire cable for cutting, L’Hoir & Deham..
Store service apparatus. . M.

Stove attachment,

Sugar from beets, manufacturing granulated,

Oxnard & Baur.

Switch. See Railway switch.
Switch cardreceiver, I.. G. Giv
Swchhes automatic gravity lock for, J. G. Soren

'l‘able leg c]ampmgsdegce. W. B. McLean.

Tag, dry goods, O

Tap. A. Johnson

Telephone. Payn
*. Mason.

’l‘en?m ball, H. G
Thil coupllng.

e & Keller..
Telephone call belis. auxiliary electric alarm for,

. M. Humphre;
Telephone system, W. D. Gha
Telephones clrcun. and apparatus for bridgmg.

W, Lmstrum
Thill coupling, L. G.

D. Y. B

Target gallery and appliance, J. L. \chullough” b
Telegraph receiver or relay, J. . 6

G. Wiimerl
Maye

Thill iron, E. R. Reamer

Thyroid extract and mnklng same,

Tie. See Railway ti

Tire bolt wrench ’1‘ E Stockford..
C. Schodorf ..
Tires, tool for msemng valve stems

Tire cooler, A

matic, A. Whisl

Tobacco pipe, K. L. Sh
Tobacco setter, hand. C. (, H

2R
Tool. combination. D. M. Hum(ston

Tooth and plate, arnﬂcn a]

Tooth regulating device, E. H Angle
Torch, signaling, C. E. Masten
W. T. Ad;
Tray and portab]e tray sh

Transom lifter,

Vaughan..
‘I'ruck. car, G.

‘Iruck. hand. F. J. ‘V[aﬂo
Typewriter platen. T. R.
Typewriting machine, C. D. Wallace.

Typewriting machine attachment, W. Coope!
Underwaist. L. K. Hacherelle.
Valve, G. F. Godley

Valve, G. W. Mowr,

ry.

\'alve and pump governor, reducing, J. L. Cha.p-
anve. bmler check. A. W, Cash.
Valve, dry service, Gray & Cox
Valve gear foszh}gel‘vn]veﬁ S. W. Wilkinso!
Vapor burner, self generating, Glud & Nielsen
or burning apparatus, A. k

icle, C. H. BaArrows...........ce......
Vehicle, manually propelled,
Vehicle. self propelled, E. J. Pennington.
Vehicle wheel, C. D.

Valve. triple,

veh

a

K. Gal

, and graining machine,
E. Seckford

Mop wringer, Bonnlender & Herkert
See Electric motor.
Music box with interchangeable music disks, au-

J. M. H

H. Loomis

‘arrell

Cannon

(Continued on paye 401)

.. 626,457, 626,458
604

...... 626,
626,345
J. C. Sotter 626,57
626,448
626,254
Water meter.
........................... 626,486

Windmill.

Ice motor.

N ugem.

. 626,299
626,240

,Adlake Regular, 3ix4t,
‘Adlake Regular, 4x5,

Adlake Special, 4x5, ™
Adlake Repeater, 3ixdi
Adlake Repeater, 4x

Glass Plates Cost Half the Price of Films.
The Adams & Westlake Co., 108 Ontario St., Chicago

Makers of Adlake Bicyeles.

Adlake Camera Photography is
distinctly the simplest, easiest,
most perfect and least expensive
for all amateurs. Adlakes are best
for every person who does not wish to
do professional work. lg ew Adlake Booklet tells you
allabout them. Free for a postal. We will send Ad-
jakes, express paid, anywhere in the United States
upon receipt of price. Motal Shutt
with all Adlakes—New Adlake Me ul er,
Pg‘;{&?t 'Attachment ; Device for making Panoramic Pic-
tures. New Multiplex Attachment for taking 2to 4 pictures
of same object in (Y flerent. positions on one plate, $1 extra.

$6.50
$10.00
$12.00
, e Bt $95.50
$8.00

Takes 12 pictures with-
out opening the box,

With 12 Metal Light-
tight Plate Holders,
V\ ith 19 Metal Light-
tight Plate Holders,
th 12 Alumipum Light-
tight Plate Holders,

X-Ray Cycle O1l Lamps.  Adlake Acetylene Cycle Lamps.

SUNART PROT0 CO. 3 AQU

26 STYLES F'RICES FR M
END AMP FO

"ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities,
: chemistry, pressure of liquefaction, its probable future,
experiments perfoimed with it. A most valuable series
of articles, giving in complete form the particulars of
8] | this subject. Details of furnaces for makln%the carblde.

- gas generators, gasometers, burners, etc. ontained in

| SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 99X,

1004, 1007, 1012, 1014, 1012, 1016, 10z

lll m, 10‘3\, 1057. 064, 1071 1072, Ry

3. 84. 085, 1086, 1104, 1124, 1 l 3‘."

l 49 150. Price 10 cents each, by mail, from
this umce. und all newsdealers.

)
500 To$ 50°,
TED CATALOGUE.

EDUCT ST ROCHESTER N Y

LEAD PENCILS,
PENCILS, WRITING SLA

GOLD, STA'I'IONERS’ RU!

oon.

78 Reade Street.

A W FABER

Manufactery Established 1761.
COLORKED PENCILS, SLATE

PENS, INKS, PENCIL CASES IN SILVER AND IN
COLORS AND ARTISTS MATERIALS.

Manufactory Established 1761.

N. Y CaMERA EXCHANGE.

50% Saved on all makes of Cameras

Headquarters for Buying, Selling
and Exchanging Cameras or Lenses.
Large assortment aiways on hand.

Developing, Printing, etc.

Photo supplies of every description
at lowest prvices.

BF~ Send 2c. stamp for bargain

3 list. Address
N, Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK

TES. STEEL PENS, GOLD
BBER GOODS, RULERS,

New York, N. Y.

626,532
626,527

machine for,
.- 626,260

626.617
626,216

5 b 231
h"h,':.'{'i
628,

.. 626,306
, 626.312
9647

““Heatencock "' Ranqe as it appears when set up in the kitchen.

S

o I HEATENGODK

HOUSE HEATINC FROM

THE KITCHEN FIRE BY HOT WATER.

The “Heatencook ” Rarge is a Combined Cooking Stove and Heot
Water Heater. It is unequaled as a cook stove. It bakes, roasts, etc.,
to perfection. The range is made in the most substantial manner and is
finished in first-class style. It is not an ordinary range with an attach-
ment, but is designed especially as a heater and cooking stove combined.
It weighs 2000 1bs. and is six feet high. An adjustable fire-pot is provided
for summer or winter use. It is perfect in all respects, and is protected by
several patents. The house is heated by hot water. Radiators are
placed in the different rooms and connected to the * Heatencouk ” by flow
and return pipes. In summer time the raimtors remain full of water. the
circulation of water being stopped b osing valves attached to each
radiator, the radiators remaining cold. The ‘- Heatencook’ system will
heat an entire house ot moderate size—only one fire in the house. Plenty
of hot water for bath and kitchen sink. Ver Keconomlcal in fuel. The
*‘ Heatencook ” has been in use for five years. About 1000 rauges are now
giving the greatest satisfaction in many most delightful homes. It is just
what you want. Send for catalogue and get all particulars. Address

BROOMELL, SCHMIDT & CO., Limited, Box 135, YORK, PA.

We offer the W

. 626,44
. 626,256
626,494
626,273
. 626,569
626,540

or Gasoline.

Catalogus

Eastern Branch:
E Southern Agen
So. Peter and

ergeam

Wrue for Spe-

626,469
626495
te. 626,258
. 626,380

.. 626,607
. 626,526

6 h,-tlﬂ

WEL

Over 70 sizes and styles. for drilling either deep or

shallow wells in any kind
on wheels or on sills.
Weaver .

operate them easily. Sen

MURAN FLEXIBLE

for Steam, Alr or Li
Made in all gizes to stand
pressure.

147 T'hird Street, LOUISV

on interchangeable plan.

This heats Wind, Sunm, or Hor e Power. O -3
EBSTER 234 actual horse powar 8‘1::’ 8 - ‘ 2
L 33 Y are GUARANTEED t
for k150, less 10 per cent dll;coluntffo; c:lh Eml}l “S are 0
uilt of best material
Made ip lots of 100 therefore we can make the price. - GIVE SAT!SFACTlON-
Boxed for shipmen-. weight 300 1bs. Made for Gas | & Durable in Construc-
Also Horizontal Engines, 4 t0 30 b. p. E tion and Easy and
WEBSTER MFG. CO., 5] Safe in Operation.

1074 West 15th St., Chicago.

With engines or horse powers.
Strong, simple and durable.

WILLIAMS BROS., Itlmcn., N. Y.

Send for reduced price list.
Moran Flexible Steam Joint Co.,

Send for Catalogue
and mweaugate our claims.

TRUSCOTT BOAT MFG, CO., St. Joseph, Mich., U.S.A.
‘ WOLVERINE *’

GAS & GASOLINE ENGINES
STATIONARY AND MARINE.

The ** Wolverine "isthe only revers-
ible marine gas engine on the market.
It isthe lightest engine for its power.

_Requires no licensed engineer. Ab-
& solutely safe. Manufactured by

WOLVERINE MOTOR WORKS,
12 Huron St., Grand Rapids, Mich.

' cmpimt VAPOR‘ENG:INES

TH YEAR NEW MODEL! I.'PTO DATE
ci‘gﬁ cgntg“"““""
LAN AT AGT. GﬂAND-RAPInb NICHIDAN

38-D Dey Street, New York (‘n
to: Bohnl{h Gachwind Co..
Lafayette Ste., New Orleans, L\n

nmume
Machines

of soil vr rock. Mounted

Any mechanic can
d for catalog.

2T

JOINT

iquids.
a‘t’ny des'lred

Inc’d
ILLE, KY.

Gallegos.

6,462,

ling .

This double-slope causes the
expanding ice to slide into
the air-dome, taking Uw
strain ol_zi'anthe mpe.

air-cush also prewnts
“Hammering.” Covered by
U. S. and Foreign Patents.

T..

Burst {Uater Pipes a Ching of the Past

%ipes as secure from bursting in winter as in summer.
e onlv one which successfully prevents the annoy-
and costly bursting of water p.pes. It has solved a great economic problem.

f endorsed by Architects, Engineers and Municipal Officials. No new house
shoulg be completed without this system, and all house owners should avail them-
selves of this ** ounce of prevention” in season.

§¥~ Send for Ilustrated Booklet, giving full explanation and discount.
THE PNEUMATIC DOME MANUFACTURING COMPANY,
501 E Street, Northwest, Washington, D. C.

You can now make all water
Thh pneumatic system is t

H. Mode

NEW

ms

WE TEACH YOU the
' THE ROYAL, OUR
melted metal taken out i

taurant
.......... S
1 ReplafY is goneshand le|

itson.

and Guarantee Evera
ness for yourself.
Sample of tablewarerla
WRITE T

J. 8. Lamar.

........................ PUBRITE TO-DAY
D.V. GRAY & CO..

© 1899 SCIENTIFIC AMERICAN, INC.

You can positivel
selling Prof. Gray
watches, ewelry,. m.hleware. bicyc

STA
Manu?m‘gusre the only practical outfits, including dynamos, tools, lathes and materials,

i sizes complete.

Guaranteed 5 to 10 years. A bo

}_ng. crmdjine o|r wortk rl:;i‘c:es;:;y.
acturer, jeweler. sto

have goods‘ plated instead of buying new. It’s chea

Our agents have all the work they can do.

lating, the same as we, and solicitors to

customers bave the beneﬂt of our experience.

GOLD, SILVER, NICKEL*-METAL PLATING

MODERN METHODS.

PROFITS IlV[l‘}\ltliINSE&
home or traveling, doin, ating ane

¥ i dny, - etc. Unequaled for plating

o oummies,yunﬁmlg:’tnl goods. Heavy plate. Wara

NESS. We do plating ourselves. Have experienAcIel

REE. Failure impossible.
est method. Goods dipped in
iver. Thick plate every time.
eware daily. No polish=

Every manu=
d buslness mun has gouds to plate. Every family, hotel and res=
er and betier. You will not need to canvass,
ou ‘l:xnf“ hire bﬂysechc%:{.
er work for a small per
hted. WE ARE AN OLD
{now w
WE ARE RES
thi here is a chance of a lifetime to go in busi

ow is the time to make money.

ed on_our machine for two-cent stam

QUICK PROCESS,

o 0 ex

€ecessa
£F YOU IN BUSIN

Ready for work when received. Guarnntee o
formu as and trade secrets

ROC Easy. L

ready to de
leces t%b

t, furnish recipes.
W DIPPING P u
nstantly with ﬂnest most brllllant P ate.
5% a.tes from 200 to 300
R PLATI

ar
R NE

People bring it.

athe

timate. Customers always deli
Been in business for years

ln's Readerﬁ

QOur New Plan, 'l‘estimonmls, n.nd Circulars FREE.
our address anywa

ddre
LATING WORkS. 505 Elm St., CINCINNATI, OHIO
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JUST PUBLISHED.

Mechanical Movements

POWERS, DEVICES AND APPLIANCES.

By GARDNER D. HISCOX, M. E.
Author of *Gas, Gasoline and Oil Engines.”

Large 8vo. 402 Pages. 1649 Illustrations,
with Descriptive Text. PRICE, $3.00.

A dictionary of Mechanical Movements, Powers, De-
vices, and Appliances, with 1649 illustrations and explan-
atory text. Thisis a new work on illustrated mechanics,
mechanical movements, devices, and appliances, cover-
ing nearly the whole range of the practical and inven-
tive field, for the use of Mechanics, Inventors, Engineers,
Dra}mhtsmen. and all others interested in any way in
mechanics

~SECTIONS.—

Mechanical Powers.—Weights, Revolution of
korces, Pressures, Levers, Pulleys, Tackle, et

Transmission of Power.-Ropes, Beits, Frle-
tion Gear, Spur, Bevel, and Screw Gear, etc.

Measurement  of Pow: er.—Speed. Pressure,
Weight, Numbers Quantnles, and Appliances.

Steam Power—Boilers and djuncts. —
Kngines. Valves and Valve Gear, Parallel Motion
Gear, Governors and Engine Devices, Rotary
Engines, Oscillating Engines.
team Appliances.-Injectors, Stcam Pumps,
Condensers, Separators, T'rapsand Valves.

Motive Power—Gas and Gasoline Engines.
—\dall_ire Gear and Appliances, Connecting Rods
an

Hydraullc Power and Devrces. Water

Wheels, 'I'urbines, Governors, wcf Wh eels,

Pumps, Rotary Pumps, Slphons. ater Lifts,
Ejectors. VWater Rams, Meters, Indicators, Pres-
sure Regulators, Valves, Pipe Joints, Filters, etc.

1.
2.
3.
4.

8. Air Power Appliances.—Wind Mills, Bel-
lows, Blowers, Air Com pressors, Compressed .\ir
Tools, Motors, Air Water Lifts, Blow Pipes, etc.

9. Electric Power and Construction.-Geoera-

tors, Motors, Wiring, Controlling and Measur-
lng, Lighting, Electric_Furnaces, Fans, Search
Light and Electric_A ppliances.

10. Navigation and Roads. - Vessels, Salls. Rope
Knots, Pad dle Wheels, Propellers, Road Scraper
and Roller, Vehicles, Motor Carriages, Tricycies,
Bncycles. and Motor Adjunct

11. Gearing.—Racks and Pj nlons, Spn‘ul Ellﬁttlcal
and Worm Gear, Differential and otion
Gear, Elgrcyel ical and Planetary Tralns, * Fergu-
son's” Paradox.

12. Motion and Devices Controlling Motion.

—Ratchets and Pawls, Cams, Cranks. (ntermit-
tent and Stop Motions, Wipers, Volute Cams,
Variable Crarks, Universal Shaft Couplings,
Gyroscope, ete.

13. Horological. — Clock and Watch Movements
and Devices.

14. Mining. — Quarrying, Ventilation. Hoisting,
Conveying, Pulverizing, Separating, Roasting,
Excavating, and Dredging.

13. App iances.—Hangers, Shaft

Mill and Fnctmg
Bearings, Ball Bearings,

Steps, Couplings, Uni-
lexible

versal and F ouplings. Clutches, Speed

Gears, Shop Tools, Screw Threads, oists,
Machines, Textile Appliances, etc.

16. Construction and Devices.—Mixing, 'I‘esth
Stump and Pile Pulling, Tackle ooks, Pile

Drlving, Dumpng Cars, Stone Grips, Derricks,
Conveyor, Timber Splicing, Roof and Bridge
‘1'russes, Suspension Bridges.

Draughting Devices. - Parallel Rules, Curve
Delineators, Trammels, Ellipsographs, Panto-

lngtaph& ete.
iscellaneous
Sheep Shears

17.

18. Devices. — Animal
Movements and Devices. Eleva-
tors, Cranes, Sewmg. Typewriting, and Printing
iachines, Rallway Devices, Trucks Brakes,
[urntables, Locomotives, Gas, Gas hlmaces,
Acetylene Generators, Gasoliné Mantel Lamps,
fire Arms, etc.

*,* Copies prepaid to any address on receipt of price.

§F Send for Descriptive Circular.

MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 BROADWAY, NEW YORK.

Roper's New Engineer's Handy-Book
for STEAM ENGINEERS and ELECTRICIANS.

Thoroughly revised, rewritten and much en]arzed by
EDWIN R, KELLER, M.E., and ¢’ LAYTON W. PIKE, B.S.,
Ex-President of the Electrical Section of the Frankiin
Institute. Embracing all the recent improvements in
the Steam Fngine and giving full instructions for the

CARE and MANAGEMENT of an ELECTRICAL PLANT.
Nearly 900 pages, 525 illustrations, over 700 main sub-
jects, 222 tables, and 645 questions most likely to be
asked when under examination betore being licensed as
an engine

Ful eather. ilt edges, pocketbook s.yle 33.50

AVID o a Y B :

1022 Market St., Phllade]ph\a. Pa.

Power,

e

Send for Circular

OUF' Fs HELD...

with the Improved Wash-
burne Patent Cuff Hold-

| ers can be placed just where
¥ you want them; will never 2
siip but may be mstunt]v re-
leased. Drawers Supporters,
easlly adjusted or taken off—
excellent for holding golf
trousels mail, the
é, g) Catalogue showing

hese

\Aulerlcan Rintgm(l:ioom;;;m;f ltxsa‘t:;ﬁury.ﬁ
ACETYLENE APPARATUS

Acetylene numberof the SCIENTIFIC AMERICAN SUP-
PLEMENT, describing, with full illustrations, the most
recent, simple or home made and commercial ap aratus
for generating acetyleneon the large and small scale.
The gas as made for and used by the microscopist and
student; its use in the magic lantern. ‘I'he new French
table lamp making its own acetylene. Contained jn
SCIENTIFIC AMERICAN SUPPLEMENT, No. .
Price 10 cents prepaid by mail. For other numerous
valuable articles on thissubject we refer you to page 21
of our new 1897 Supplement Catalogue, sent free to any
address. MUNN & Co., 361 Brvadway New York.

e o e () ey |} e 0 Sy () e

GOOD SALARY

Made selling BEVERIDGE’S Sanitary
Steam Cooker. Distills the water, purifies
the cooking. No burning, no odor. Saves labor
and fuel, fits any stove. Good Ppay to g
agents. 2,385 sold in one town. Write (Boxw'b

HOME Mfg. Co., BALTIMORE, MD,

%
i

AutomobileS. —=

The SCIENTIFIC AMERICAN for May 13, 1899, is
devoted mainly to illustrations and detailed de-
scriptions of various tynes of horseless vehicles,
Thisissue also contains an article on the mechan-
ics of the bicycle and detailed drawings of an auto-
mobile tricycle. Price 10 cents.

The following copies of the SCIENTTFIC AMER-
ICAN SUPPLEMENT give many details, of Auto-
mobiles of different types, with many illustrations
of the vehicles, motors, boilers, etc. The series
make a very valuable treatise on the subject. The
numbers are: 732, 979, 993, 1053, 1034, 1065, 1056, 1057,
1058, 1059, 1075. 1078, 1080, 1082, 1083, 1099, 1100, 1113,
1122, 1178, 1195, 1199, 1206, 1210. Price 10 cents each.
by mail. For sale by all newsdealers or address

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

Vehicle wheel, W. C. Jones.
Vehicles, device for steering motor driven, K.
Pennington
Vertical engine, W. E. Cran
Vise, E.
‘Wagon body angle lron attachment O. Johnson..
Wagon brake, M. E. Sarvis............
Waistband fastener, C. H. Muehler
Warping machine, k. L. Atherton....
Washing machine, R. H. Scroggins 5
Water closet, L. H. Williams............... ..
Water closet flushing device, D. O. Seainan.
Water column, W. 8. Klliott..
Water heater, G. P. Brintnall.
Water meter, G. B. Bassett...
Water wheel, R. B. Kummer..
Weather strip, P. L. Hedberg.
Welding, apparatus for holding
De ''unzelmann...................... 126,392

Wheel. See Blcycle wheel. Car wheel. Fifth
wgee}. Metal wheel. Vehicle wheel. Water
whe
Whip socket, J. I1. Cooper. . 626.651
Winder, bobbin, D. G. Bak 626, 40.{

Windmill, 0. Olssol
Window, J (, Hood
Wire gate e Kor

. C.
Wire sphcmg tool, S
Wood, lmpregnatmg. l- Hassel
Wrench. See Nut wrench. Pipe wre
bolt wrench.
Wrench attachment for combination tools, A.

Wrmger See Mop wn
DESIGNS
Ash receiver or similar article, D. McMillan... ceees 30930
. Bailey . 30.9:

Randage, suspensor, E. A. K. Meyer.
Bicycle frame, H. H. Baker, Jr.....
Bicycle frame, Crowther & Timm
Bicycle handle bar, C. H. Metz..
Box blank, paper, . Heston.
Box lid clasp, L. Diesterweg.....
Button hooks, etc., handle for,
Car seat stand, A. M. Kittredge.
Casket cover, C. M. Drennan..
Clasp member. Lewis & Mixe
Clip, paper, G. P. Farmer
Clock dial. M. M. Gillam
Communion cup filler, E.
Counter wall fixture, W. C. Hus:
Cream separator bottom, C. K. I
Envelop blank, R. A. Byrn
Exercising machi
Goodridge..
Eyeglass case,
Fabric, plaited, G. H. Taylo
Fence post, J. W, Brooks.
Hinge, W. T'aylor...........
Hinge guard arm, J.
Hook for waistband fastenmgs. W.'i. Everson.... :
Horseshoe, D. Howe..
Hose nozzle. E. CIiff...
Lamp body. P. C. Avery..
I.amp hanger, incandescent. H. Qualey
Nut lock washer, Chapman & Gelatt.
Rail, J. P. Johnson................
Sad iron cross bar, O. W. Sabol
Scale, F. Taylor.
Scale frame, J.
Sole, shoe, C. H. Wi
Stove, heatina E. H. Huenefeld
Surgical instruments, suction cup for, K. D.

0 B00000000R000CAAA0R0N00R0aa00
Vehicle motor casing, H. 8. Baldwin.
Wheel, H.C. Clay........cooeeuennn
Window light, C. N. Schmitt..

TRADE MARKS.

Accordions, Lyon & Healy........................... 33,013
Ammunition, certain named Peters Cartndge
Company 33,053
Antiseptics, C. Prevet & Cie. . 33.(}46
Antiseptics and disinfectants, La Societe Chim-
lque des Usines du Rhone, Anciennement Gil-
d, P. Monnet et Cartier . 33047
B'\kmg powder, J. P. Dieter Company 33,038
Bearings for vehicle wheels, roller, J R. Richard- —_—
.U
Boots and shoes, Witte & Danuer. 33,020
Bronces, brocades, and bronce colors, F.lernmnn
(.3 KT S rennnen Breoasa00sa0Eeanan00s 33.02)
Candies,.M. 8 Cutting 33,031
Canned and preserved goods and food condi-
ments, certain, Erie Preserving Company...... 33,036
Carpet sweepers, Grand Rapids School Kurniture
(057 7Y 11 1} A at0nanon0oonoanaoaoRoaEpIEoooapoRaoaa0a 33.055
Cereals, certain named, Texas Star Flour Mills.... 33,044
Cigars, cheroots, stogies, and cigarettes, L. Al
Schaeffer & COMPANY......ccveevnreene eienennnns 33, 0"!.
Coffee, roasted, Oliver-Finnie Grocer Company... 33.033
Cotton fabrics, Bernheimer & Walter.............. 33,022
Electricity from the human system. instrument
for removing, J. W. Shryock...........co........ 33,051

Hour. meal, and peanuts, W A. Whitehead &

T oearotn 00000000
Flour, self raising, Sleepy Eye Milling Company..
Flour, wheat, Donmeyer, Gardner & Lomgg%

Flour, wheat, J. G. Whlte&(‘nmpany
Groceries, certain named, S. Hamill
Hams, K. P, Garrettson & Compan
Pen, steel, Ormiston & Glass.
Perfumes. toilet waters, an

Coffin,
Phonogrnphs and phonogra;

Phonograph Company 33,015
Photographlc developers. ). Hauff &
Gesellschaft mit Beschrankter Haftung
33,016, 33,017
Plasters for corns and bunions, Probus Remedy
Company. . 33,049
Salves and ointments, H. R. Gault.. 33,048

Sensitizing material, Hnller-Kemper Company.... 33,018
Sheet metal and articles manufactured there-
from nickelized, American Nickeloid Com-
nf' .............................................. 33,052
Shoes adies’, Krippendorf-Ditt mann Company. 33,019
Soup stocks and flour made from cooked grain or
seeds, McMorran & Company.................... 33,035

Sulphur for use in baths, preparatlons for produc-
tion of mascent, Ballard & Herman............
Tea, coffee, and cocoa. Peek, Frean &, Company
Tea, herb, I. Caldwell.... ..........cooiiiviennnann.. 3,
Toilet preparatlons, certain named, Ladd & Coffin 33
T'wine, Portland Cordage Company.................
Umbrella handles, composition for. United States
Chemico-Wood Company..... SO006000 k
Washing fluid, H. Blum

LABELS.

** Adirondack Green,” for chrome green in oil,

Cawley. Clark & COmPANY.....o.oeverenennisnnnns €952
" Aunt Edith’s Lmlment i for a liniment, E. A. .
.............................................. , 954

“ Benedrct » for cigars, cheroots, and cigarettes,
A. Schaeffer & Company.............. ......... 6.948

- Burnham s Cream Custard for a food prepara-
tion, E. S. Burnham Compa 11} /5 600000000000aE A0 6,950

“ Dr. Bailey’s Catarrh Cure,” for a catarrh cure,
Bailey Remedy Company.......................... 6,954

** Dr. Bean’s Guaranteed ‘oothache Cure,” for a
medical compound W. G. Bean & Compa ‘; 6,956

“ Dr. Robinson’s Vegetable Compound Vlta- in,”
for a medical compound, E. P. Robinson. e 6957

* Faceline,” for a face cream, W. H. Lotz..

XU
“ Gobel’s Rose Bud Gum,” for chewing gum W,

6,949

“ Khasan’s & Rosenweig’s Emulsio Hypophos-
phatis Creosoti Comp,” for a medical com-
pound Khasan & Rosensweig...........c..o.u...

6,958
W Headache Cure,” for a medicine, H. H.

6,955

6,9
6,953
6,951

“L

“ Qure Deuth ) for insect paste, C. V. Eck
* Tiger Brand,” for Portland cement, Castalia
Portland Cement Company........................
“ Urban and Suburban Mixed Paint,” for mixed
paint, Cawley, Clark & Company............c......

PRINTS.

“ Eddy Valves.” for valves, Mohawk & Hudson
Manufacturing Cormpany..........cocoeveieenii....

‘ The Gait that Sets the Pace,” for valves, Mohawk
& Hudson Manufacturing Company............... 145

A printed copy of the specification and drawing of
any patent in the foregoing list. or any patent in print
issued since 1863. will be furnished from this office for
10 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co.,
Broadway, New York. Specral rates will be given where
a large number of copies are desired at one time.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
fomg list, provided they are simple, at a cost of $40 each.

f complicated the cost will be a little more. FKor full

instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may "also be obtained.

Docks
water Is

time.

Sent on Ten Days Trial

to Responsible Parties.

SAVES FULLY ONE-HALF THE

Sanitary Water Cooler

CONNECTED WITH CITY WATER PIPES.
Water does not come in contact with ice or outside air,
thus keeping it pure and free from contamination.

Designed for Private Dining Room.
taurantsﬁ Factories, Schools, Public

Stores, Hotels, Offices, Res-
nstitutions, Streets, 1’arks,

erry Houses and everywhere where pure, cold drmkln«
desired.

COLO WATER CAN BE DRAWN CONTINUOUSLY.

Raced one in Senate Wing of the Capitol at Washington i..
ead the following letter from the Chief Engineer:

Sms :—It gives me pléasure to bear unqualified testimony in &p-
groval of the BARRON WATER COOLER, one of the largest of which

a8 been in use in the Senate Wingof the U. S. Capitol for sume

It is always ready and easily fed and cleaned, and will pay

for itself over and over comparatively in saving of ice.

Ver'i' respeetful

. A. JONES Chief Engineer, Senate Wing, U. 8. Capitol.

ICE.
§2 Send For Circular and Price List.

THE BARRON COOLER CO., PALMYRA,N.Y,, U.S. A.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &C.
Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention 18 probably patentable. Communica-
tions strictly contidential. Handbook on Patents

sent free. Uldest 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 1ournal. Terms, $3 a
year; four months, $1. d by all newsdealers.

MUNN & Co. 361 eroaaway. New York

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

CLUTCH PULLEYS.

ROAD MOTOR ENGINES.WHEELS & TIRES!
EXPERIMENTAL AUTO-CAR WORK.

SINCLAIR-SCOTT CO. BALT IMORE. MD.

PROPOSALS.

SEALED PROPOSALS WILL BE RECEIVED AT
the Office of nghthouse Engineer, Tompkinsville, N.
Y., until 12 o’clock M., June 2818‘)9 and then opened,
for furnishing three K ‘ourth Order Lanterns.
tion furnished on application to
Lieut. Col. D. P. HEAP, Corps of Engineers, U. 8. A.
M o n EL for inventors. Estab. 1867. Catalogue.
. C. SEYL, 181 Madison St., Chicago.
ANN ARBOR MFG 00 Ann Arber, Mich,.
. . Desires Patented
Specialties to Manufacture. Correspondence Solicited.
MACHINES Corliss Engines
and Bottlers’ Machin nery.
MFG. CO., 899 Clinton Street, Milwaukee, Wis
DEALERS'HAND BOOK
Information net. 42 pp. locts.
F.CorTEZWILSON & Co.,Chicago

\r\\u‘*\\r_\\ AR,
I - -

S_ EXPERIMENTAL WORK. SMALL MACHI
STENCIL WORKS 100 NASSAU 8T N Y

Informa-

Brewe'rs
THE VILTER

CET

PE WHEELS. MODE| L
NOVE\J\ES & ETC. NEW?T

¥~ Sendfor Circular “M 2%
Sprmgﬂelﬁ ghﬁu‘)-, G

1050 ft. 3 inch cast iron plpe!

WANTED lead, etc. Same amount ot

wrought pipe. The Winnsb(ro Bank, Winnsboro, 8. ('

ESTIMATES WANTED

For manufacture for us of New Patent Door Lock.
Single size and pattern only ; universal tumbler design.
Exclusive contracts. Addr.. éeaal & Co., 721 B'way, N.Y.

EVERYBODY HAS SOMETHING TO MEND

MENDSALL

Mends everything—china, glass, marble, bric-a-brac, etc.  Re-
quires no brush. (‘olorless odorless, and will stand hot water.
\mnflv bottle sent aid on receipt of 2b¢,

NTS “KIJ’TED in every town and locality.
agents can make big money. Write us about your locality.

GEM CHEMICAL CO,,
No. 8 S, Howard Street, BALTIMORE, MD.

Good

FOR SALE.—Canadian patent No. 61,119 (1898), Eng-
lish patent No. 27,368 (1898) and_ French patent on same
invention. ddress. L. M. Campau, Fort St., W.,
Detroit, Mich.

PATENT RIGHTS FOR DISPOSAL.

A United States Patent issued December 20, 1698, also a
Canadian Patent issued March 13, 1899, for Treble Sluice
Boxes and Bridges,for drawing off Lakes, Ponds or any
large body of water, wholly or partlaﬂy as may be
required. Drawings with specifications will be for-
warded on application to . Hickmott, Weald
Park, Brentwood, England, the Patentee.

the

c’utch on the rear sprocket wheel.
roll

% Made onl
by the

BEST BICYCLE BRAKE_-»

All cyclists, whatever wheel they ride,
atest and Best Automatic d

THE TREBERT BRAKE

is composed of a friction disk secured to the hub of rear wheel, a clutch on the disk and a

should have attached
oaster and Brake.

Both clutches have inclined surfaces upon which balls

When the bike chain is pulled forward. the balls also move forward and ride up their
incline. Back pressure to pedals produces reverse motion. Free booklet of particulars.

" Trebert Automatic Coaster and Brake Co.

SYRACUSE,
N. Y.

on modern house building, together with

price to the intendin, 5ngbullder

a single copy. or $2.50 for annual subscription.

Planning (he New Home

Anyone contemplating the building of a new home will ind the

Building Edition of the Scientific American

of peculiar and absorbing interest. This beautiful publication is
issued mouthly, and contains practical articles and suggestions
a series of splendid !
Elates, showing perspective views and floor plans of the most up-
-date modern dwellings, estimated cost, ete. A single issue of
this handsome periodical is often worth "the year'e subscription
Write to-day and send 25 cents for |

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

FOR SALE.

Patent Right No. 61 537. The moat
complete Street Bweeper ever invented.
Gathers and selects the fine from the om
coarse. Dustless, simple and durable. _4, Y
A fortune for the right man or a com- 354
l)l Address A. C. A. DUPUY,

Trila HarpeSt., New Orleans, La.

Big Reductions in
Brass Band Instruments,

Drums and Uniforms. Write for catalog,
445 illustrations, FREE; 1t gives Band
Music & Instructions for Amateur Bands.

"\i LYON & HEALY 38 Adams St., Chicago.

THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in which t.he subject is ex-
haustively treated from the following standtgomts 1.
The use of the cycle by persons in bealth be use of
the cycle by Sersons diseased. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002, Price 10 cents.
To be had at this office and from all newsdealers.

DUNLOP
DETACHABLE “W'c;ﬂEof =
TIRES AMERICAN
carlllbke had olr;lanyl DUNLOP
well-known bicyclc

They cost the ) 4 o TIRE CO.,
maker more, an ) Belleville,N J.
the rider less. The Repair Outfit. Chi:ago, n.

SAW HAMMERING

Instructions on approval to men of experience only.

MINER, LUMBERTON, MISS.

GAS+ GASOLINE ENGINES

WATER MOTORS

BACKUS WATER MOTOR CO. NEWARK N.J. U. 5. A.

A Prominent Awerican Manufacturer. baving
a branch house and complete selling organization at
Hamburg, wishes to secure the exclusive snles agency
for continental Europe for several lines of goods of
American manufacture. Preferably metal foods, con-
sisting of hardware, tools and the allied lines. Will
treat only with concerns of tirstrclassreputeandabsolute
financial responsibility. Address, A. C., care of
SCIENTIFIC AMERICAN. .

YOU CAN MAKE $]100-AWEEK !

OWNYuuR OWN SHOW, COMPLETE OuTFIT—$ 100.
OTION_FILMS & MACHINES.
GREAT PASS!ON PLAY & 500 0THER 'SUBJECTS

UB/N LARGESI’ TMFR. PH/LADELPHIA P.A.

BICYCLE CHAINS

Kept Clean and Oiled.  Our cham wr sh does the

business. Worhs automaticaliy. Attaches to rear
stay, has top and bottom brushes. Can't get out of
order, keeps chain free from dust, mnd, and always
olled. Postpaid 5!| cents, in stamps.  Every pur-

chaser becomes agen
HUTCHES & CO., u'o Isabella Bldg., Caicaco, Inn,

PERF

ECLIPSE BICYCLE

Pressure on the Pedals.
Write at once for particulars and prices to

© 1899 SCIENTIFIC AMERICAN, INC.

COASTING WITH COMFORT.

No Danger. No Risk whatever when you have your machine UNDER
CT CONTROL at all times, as is t’he case with t}nje

with Morrow Automatic
COASTER and BRAKE

You can regulate your speed at will with a Backward or Forward
The Simplest, Safest, Surest of devices.

ECLIPSE BICYCLE COMPANY, Box X, ELMIRA, N. Y.




402 Srcientific gmniﬂan. JuNE 17, 1899,

WALTHAM WATCHES  |HIGHSt0E FouT POWER LATHES

= e e 7

The best and most reliable timekeepers Tribune Bicycles
made 1n this country or in any other. for 1899,

The Best Wheels in the World.

The «“ Riverside” wanan movement ts jeweled
throughout with rubies and sapphires.

For sale by all jewelers.

STORAGE BATTERY BICYCLE LAMP.

U. S. B.
€lectric Bicycle Camp EEEE”E“

Follow our simple instructions, Batteries
and we guarantee that
Yourself.

£ IT WORKS.”® Cheaper than

FROM CLEVELAND TO NEW YORK.
A Winton

Motor Phaeton

¥ Write for large New Catalogue illustrating our
Jull line of twenty-three models.

The Black Mfg. Co., Erie, Pa.

Made the run

to New York City
May 22d to 26th.
Distance travel-

ed, 107t miles Doesn’t Blow Out or Jar Out. 0il or Gas.
Actual running If you want the best,
time, 47 hrs. an SIMPLE, COMPACT, RELIABLE, buy the
34 min. Average 4 ’ J

4| speed ver hour 15 U. S. B.

miles.” A convin- 5~ We also manufacture hubs, crank hangers, seat post ex-

It is without a match. % & hangers, .
- i ad i anders and handle bar expanders.
ggg a ggrgorr;s(g:d Electric House and Carriage Lamps. We Mail Catalogues. e AN hand e b A e

e -' o avakayes \UNITED STATES BATTERY COMPANY, 335 BaiocrascEuicags, m.| e .f&ﬁ:‘i&?ﬁ;ﬁi@?;ﬁ“*ggg
THE 'WINTON MOTOR CARit]AGE co., . or ad justment; the whole § maklgngtheneaust.sim-
472-478 Belden St., Cleveland, O. V4, plest and most perfect

. T-J— hanism of a crank
NOEL'S SAFETY OAR-LOCK Eiicaies iz Revelations of Beauty and Worth. = T 5; e,

ithout disturbing bearing parts

United States = - ks
and Canalt?%, 1{,‘ gR%:)éute s'}x ll]"::orltato nlny in u%e. T des]e A P
atents ou . Circulars and models . A . . -
Will be sent to intend pugchasers. Address all com- There is no variation in Crescent quality. The
munications to: A. n%IOEL, Father Point, County Crescent you buy has the same beauty, strength and insist upon having them.
Ltimous i, Province Quebec, Canada. ease of running as the Crescent your neighbor rides. trade mark “THOR?” is on Oranks, Hub
1] ) . The experience of both will be the same in rare and Expanders. Write for Catalogue,
The " MOSSBERG" Tire Bell cycling pleasure. AURORA_AUTOMATIC_MAC
- No springs nor clockwork to operate its striking me- .
c}mnh;u. si‘wg}h}l:\ll.euﬂhlgn slllaud llllprighl. jl_;l; When you buy your 'g99 bicycle buy the Popular
?l‘f)ew: :nggglll:.medin:é‘]ys';lm; ::.fw.‘f 1:;\‘?,,; We bella BlcYc LES Wheel—The Crescent—sold at FAIR, FIXED Prices.

to vibrate freely, thus producing the loudest, clearest,
most musical tones possible. Operated by means of a
slight cord connecting with the handle bar.

The Slightest Touch Rings the Bell.

P Koo S, NS el S WESTERN WHEEL WORKS, {@e CRINDING MATERIALS
Bent postpaid direct, 1 factory at these prices. . . -
P. 0. Bﬁfaﬁ“}g’f MO BRES o Adults’' Chain Models, $35 MAKERS THE CARBORUNDUM CO., - NIAGARA FALLS, N. Y.

. BRICATES Bevel Gear Chainless Models, $60 CHICACO.  NEW YORK. THE RIGHT KIND OF VOLT-AMMETER
: . S
[ anIl Lu 'Hl“e. No inaccurate readings. Scale and
> ['A'Hﬂ'l'-nxy'}'"' C’cl"l‘l‘l%‘i‘sollvngfg S I; al H S %ll_}‘:lt:ﬂ:;ges \?V( lowest prices. Best Railroad | PHOTOGRAPHY IN COLORS - FOR-

Catalogue No. 3 containing * Care of the Wheel,” Free.

binding posts being in different col-
on or Stock Scales made.

ors, prevent confusion in counec-
tions and readings. The finest in-
‘ mulas for producing photographs in colors by the Chas-
gggnlgga%ﬁgzs‘g{ggﬁaf%g{;}g‘g .S‘S‘;ev*‘e‘ sagne process. SCIENTIFIC AMERICAN SUPPLEMENT,

strument is our Direct Reading
. S : Nos. 1114 and 1125. Price 10 cents each, by mail,
ACCOUNTANTS Money. Lists Free. CHICAGO SCALE Co., Chicago Il | from this ofce and froc all Newsdoalors. y
who use the Comptometsr

have no treuble with theis
trial balance, Has it ever oc-
curred to you that by gettin
one you might save lots o
time, avoid mistakes and not
ruin your ner,ves ?
Write for Pamphlet.

FELT & TARRANT MFG CO.

52-56 ILLINOCIS §T . CHICAGO.

(11 TRADE MARK
PEGAMOl
ALUMINUM PAINT.

Latest applica tion of Aluminum. Looks like Frosted
Silver. ash able. Untarnishable, Water, Oil and
Weatherproof. Durable, Easily Applied. Bicycles,
Yachts, diators, Pipes, Metal Work, Machlnerg. D{-
namos, Motors. Apparatus, Arc _Jamgs, Sockets, ck-
ets, Cars, Stations, General Decoration, etc. Sample
bottle, by mail, for 25 cents.

THE AMERICAN PEGAMOID CO., 346 B’way, New York.

CHARTER Gasoline Engine
USED artrose ooee

Stationaries, Portables,
Engines and Pumps.

g2 State your Power Needs.

15 10 (hg

SRR DL RITUE LTUTO DE b BT T T T T T T T T

& “THE LIGHT OF AMERICA’

for wheelmen isthat given by the far-famed

MAJESTIC LAMP

[s the nearest approach to the sun as an artficial light. Always
steady, clear and white. Easy to charge, easy to operate,
always dependable. All parts metallic and easy to reach for
cleaning purposes. A perfect searchlight for 100 feet ahead.
Strongly, durably, neatly made. Best reflectors. Convex front

lass. in. thick. Helght of lamp 'ijlnches. Burns 4 hours.

rass fittings, hanger of tough steel. Uses regular commercial
carbide of any kind. 3~ Sendfor free illustrated catalog **S.A.”

' EDWARD MILLER & CO0. &isoscs™ Meriden, Conn.

STORES: 28 & 30 West Broadway, NEW YORK. 63 Pearl St., BOSTON.
~  Manufacturers of ** Royal ”’ Bells and ** Everlit”” 0il Lamps.
I T T T T

and based.
standardized. Express pre-
% paid anywhere in U. 8. for $6.50.
§F" Send for our new physical catalogue.
ZIEGLER ELECTRIC CO., Boston, Mass.

HERE IS SOMETHING NE

OUR “ RELIABLE JR. X 2
A 50-tt. Steel Measuring Tape that ;
weighs only § ounces complete.
For vest pocket. Leather case, }{-in. tape; our
patent flush handle, nickeled trimmings; guaran-
teed accurate ; 18 practical, durable, convenient, £
and elegant ; outside dimensions of case 2§ in. di- ¢
ameter and } in. thick ; made in 10ths or 12ths.
Mailed upon receipt of §4.00. If not entirely
satisfactory, return and will refund money .
& Send for our Measuring Tape Catal ogue B. ) B
LUFKIN RULE CO., Prescott Avenue, Saginaw, Mich.

TANKS, TOWERS and WINDMILLS.

For Manufacturing Plants, Hotels,

Railroads, W aterworks Systems for

Small Towns and Private Grounds. }
Send for Mustrated Cala 3

W. E. Caldwell Co., 221 E. Main 8t.,

Louisvilte, Ky.

to
No power is lost at any point in the crank revolution, giving the Chain-
less a seeming activity and life of its own. This advantage over chain-driven

wheels is apparent the moment you mount the machine. We have yet to
hear of a rider of the Columbia Bevel-Gear Chainless who would willingly

give it up for any other wheel.

Siration CHAIN WMHEELS.
e agae oo e | COLUMBIAS, HARTFORDS and VEDETTES || ("l ““‘ES
Prices $25 to $50.

Cut the string

And let it run;
Nothing like it
Under the sun.

There’s delight in the
flavor, there's health in
the purity of HIRES Root-
beer. The great temper-
ance drink. When theday
is hot there is no drink so
satisfying; when the vi-
tality is low no drink is so
beneflcial ; when you are
over heated no drink is so
cooling as

gasoline in the tank will develop as much power as Lhe
first drogfrom a full one.

No tinkering with the valves necessary to maintain
the efficiency. It may rain, snow or blow, but the Lozier
Mixer prepares the gas for consumption, as though the
tairest day in June was abroad in the land. 1t is in the

demonstration that the Lozier Engine proves that it POPE MAN v FACTURING co MPAN Y' Hartford ’ Conn. A temperance drink for everybody.
will run the same in foul as 1n fair weather.

4 L . Make it yourself at home. A package of
Another tact, the piston is sprayed with oil at every

stroke. Then there is the controlling throttle. The EX"&cémli:(es ﬂv‘el gal‘ljonrs. Hires Roolh;

Lozier Engine is especially adapted to marine pur- The Light is Right. eer, Carbonated ready for drinking. Sol

poses. Let us communicate with you on the subject ex&ggévléere by the bottle and case. Write to
The BUNDY LAMPS

f 1 h ines. HARLES E. HIRES COMPANY,
LR Philadelphia, and ask how a boy can make
M. A. LOZIER & CO.
THE ONLY PERFECT
ACETYLENE CAS LAMPS

from 40 cents to $4.60 per day.
Maker Cleveland Bicycles,
Dept “‘A” Gas Engine Dept. CLEVELAND, O.
Kor Bicycle (‘a.rrhﬁe. Physicians,
Fire Departments, and Headlights. Ef-

ficient, easily charged and operated. Wa-

Rootbeer

JESSOP'S ST,

FOR TOOLS, SAW C.
ter absolutely controlled.” Gives pure, WM JESSOP & SONS L'2 91 JOHN ST. NEW YORK
HE . dry gas. Manufactured by
The Frank E. Bundy Lamp Co.,
, » T e PRINTING INKS
g Acetylene Acetylene K Weight, 96 ounces. ‘'be SCIENTIFIC AMERICAN i8 printed wito ('11AS
ENG E Bicycle Lantern, (See illugtrated editorial in SCIENTIFIC Acetyiene Gas Operating Lump, | ENEU JOHNSON ‘& CO.S"{NK, Tenth and Lombard
Lamp. AMERICAN, April 15, 18%9.) for Puysicians and Surgeens. ' 8ts,, Philadelphia, and 47 Rose St., opp. Duane, New York

© 1899 SCIENTIFIC AMERICAN, INC.





