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THE IDEAL SMOKELESS POWDER.

Great as are the advantages of the best forms of
nitroglycerine and guncotton smokeless powder, there
is not one of them that can be called an ideal powder.
They all suffer from an inherent and ineradicable de-
fect, due to the presence of the nitroglycerine and the
fact that its explosive qualities are affected by changes
of temperature. The best of these powders might be
considered ideal explosives, provided they were always
used at exactly the right temperaturz ; but they never
or rarely ever are.

When it is stated that 19'5 pounds of cordite fired
behind a 100-pound projectile in a 50-caliber 6-inch
gun will produce a muzzle velocity of 2,642 feet a second,
the statement is not altogether complete : since one of
the elements effecting these results has been omitted—
or rather, it is supposed to be understood. Strictly
speaking, these results can only be obtained if the
powder at the moment of firing is at the normal tem-
perature of the atmosphere. If its temperature is
lower, as it would be in the Arctic regions, the velocity
will be lower, and if it should be higher, as during an
engagement in the tropics, the velocity will be higher.
Now between these extremes of cold and heat there
will be a difference of velocity which will interfere
with the acecnracy of the gun ; for the sights are ad-
justed for the velocities due to the powder when fired
at normal temperatures.

The pressures, moreover, are even more liable to
change than the velocities. It frequently happens
that a gun becomes quite hot from firing or from
being exposed to the rays of thesun. Whilein this
heated condition a charge may be inserted and, for
some reason, allowed to remain for some length of
time in the chamber before being fired. The heat of
the gun is imparted to the powder, and in this heated
condition it is liable to produce abnormally high pres-
sures, and may even detonate and destroy the weapon.
It is a fact that in some makes of machine guns se-
rious accidents have resulted from leaving the piece
loaded for a few minutes when the gun was over-
heated.

These troubles are entirely due to the nitroglycer-
ine, and they are inseparable from any powders that
include this powerful agent as one of the constitu-
ents.

For these reasons several of the European nations
have always opposed the use of nitroglycerine in any
form, and a vast amount of experimental work has
been done in the hope of producing a smokeless pow-
der that should contain none of this explosive. We
are reliably informed that a certain Austrian chernist,
who is considered to be the greatest European expert
on high explosives, has at last produced a smokeless
powder which is entirely free from the defects alluded
to and is as safe and reliable as the old black powder.
It contains no nitroglycerine and it is affected very lit-
tle by overheating. It is not only very effective, but
it can be manufactured much more cheaply than
smokeless powder of the ordinary type.

Our informant, who is perhaps the most noted ex-
pert in rapid-fire weapons in Europe, states that the
discovery has produced a sensation in naval and mili-
tary circles, and that great expectations are entertained
regarding the new explosive, regarding which particu-
lars will be made public early in the year.

P

FAILURE OF THE GATLING CAST-STEEL GUN.,

The idea that a cast-steel gun can be produced which
will have the same ratio of energy to weight of gun as
the hooped or wire-wound gun, and stand the test of
continued firing, dies hard. The latest attempt to
work out a proposition which our artillery experts re-
gard as, in the nature of things, immpossible was em-
bodied in the 8-inch cast-steel gun of Dr. Gatling. for
the construction of which Congress appropriated
$40.000. As we noted in a recent issue the gun was
duly constructed according to the inventer's apecifica-
tions and sent to the Sandy ook proving-ground to
be tested. A sum of $18,600 was allotted by the Board
of Ordnance and Fortification for this purpose, and it

was the intention to subject the weapon to three hun-
dred rounds in all. These tests are commenced at the
standard firing pressure used in the army guns of
37,000 pounds to the square inch, but before they are
over it frequently happens that the pressures rise far
above this figure, in some cases exeeeding it by over
100 per cent. When a gun has stood three hundred
rounds, during which the pressure may have risen as
high as 82,858 pounds, as actually occurred in the case
of the Brown wire gun, the ordnance experts do not
hesitate to pass it as being perfectly satisfactory, as
far as danger of rupture is concerned.

The Gatling gun had already resisted five rounds
with ordinary charges in its first trials During the
second series of trials, which took place on January 4,
ten rounds were fired with the same charges and pres-
sures of about 37.000 pounds. At the tenth round of
the series, or the fifteenth round for the gun, it failed
completely, and is deseribed as flying into many frag-
ments.

On being interviewed, Dr. Gatling stated that the
failure did not surprise him, because he was aware
that there was a mishap at one stage of the manufac-
ture. He avers that tests of the metal of the gun
showed that the breech was considerably weaker than
the muzzle of the gun, the defect being due to the fact
that the breech was subjected to a high temperature
for three days longer than it should have been. As a
result, the strength of the breech compared with the
muzzle was about as six to ten, the metal at the
muzzle representing the strength which was designed
to be secured for the whole gun.

If these are the facts. though we confess the state-
ment needs elucidation, it is greatly to be regretted that
the weapon was not rejected and another cast. Every
one, and none more than ordnance officers, is anxious
to know the exact possibilities of cast ordnance. The
present failure, notwithstanding the aileged mis-
hap in the manufacture. will tend to strengthen the
prejudice which undoubtedly exists against the type.

EDUCATION BY CORRESPONDENCE,

Elsewhere in our columns will be found a letter from
a Russian correspondent, Mr. N. A. Shishkov, giving
the rough outline of a new scheme of education which
he desires to bring prominently into public notice,
with a view to its general circulation and discussion.
The writer will doubtless be remembered by many of
our readers as the author of an article (** The Horrors
of Hunger”) deseribing the great famine in Russia,
which appeared in the Nineteenth Century in 1892, and
was largely instrumenta] in arousing the practical
sympathy which was shown both in this country and
Europe with the distressed Russian peasantry. Speak-
ing broadly of the proposed scheme, without considera-
tion of the difficulties of organization and detail which
would be encountered in carrying it out, we think the
spirit and purpose of Mr. Shishkov’sideas are to be coni-
mended. Work along somewhat the samne lines has
been started in this country in the schools and colleges
of correspondence, which have proved to be so success-
ful, and though their organization differs in important
particulars from the present proposal, they are so near-
ly allied to it in principle as to afford reason to expect
that education by correspondence, if carried out on an
international scale, might, by the valuable benefits
conferred, commend itself to universal favor.

The first and obvious question that will suggest itself
to the average overworked and brain-weary citizen in
this utilitarian age is : How could any one be expected
without adequate compensation to devote valuable
time to answering the many questions which such a
scheme might bring? To the cominerciai mind, the ob-
jection is a serious one, and does violence to the trading
instincts of an age which has a way of demanding
quid pro quo in all the ventures or occupations of life.

To which it is sufficient to reply that it requires a
broad intelligence, a liberal mind, and a progressive
spirit to appreciate the actual benefits—should it prove
to be practical—of all such schemes asthat outlined by
Mr. Shishkov.

Another and perhaps more serious difficulty would
be that of diversity of language; for, unless the sources
of income of the association were more fruitful than we
think those suggested by our correspondent would
prove to be, it would be impossible to maintain any-
thing like the corps of translators that would be nec-
essary to cope with an international correspondence of
the magnitude which this association would presuma-
bly carry on. Onthe other hand, it is probable that
one of the best results of the undertaking would be
that it would greatly stimulate the mutual study of
the three great languages, English, French, and Ger-
man, adopted for the uses of the association.

It will, moreover, suggest itself to our readers that
the need for such a medium of information is probably
wore apparent in the great country to which our corre-
spondent belongs than in some others. Speaking for
the United States, we can say that, in addition to the
sehools of correspondence above mentioned, there is a
splendid field for the mutual exchange of information
afforded by the press of the country. Inthehalf century
of its existence the SCIENTIFIC AMERICAN has devoted
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a column or more of each issue to this form of instruc-
tion under the head of '* Notes and Qneries;” and by
this wedium and by letter some 5,000 items of informa-
tion emanate from this office alone each year.

This method of conveying information is practiced
in some degree by other journals throughout the coun-
try. and it is probable that the items thus secured by
correspondence exceed in themselves and far exceed in
the numbers of their readers those that would pass to
and fro in a system of correspondence between indi-
viduals.

At the same time we fully realize that information
by correspondence through the press is of a national
and therefore sommewhat local character ; whereas Mr.
Shishkov’s scheme is formed on the broadest interna-
tional lines.

-—O-

NEW SUSPENSION BRIDGE AT NIAGARA,

During the next three months a large force of men
will be at work erecting a new suspension bridge across
the Niagara River, a short distance above the village
of Lewiston, on the New York side, and the village of
Queenston, Ont., on the Canadian side. This bridge
is to be built by the New Jersey Steel and Iron Com-
pany for the Lewiston Connecting Bridge Company
and the Queenston Heights Bridge Company. The
consulting engineer is L. L. Buck and the engineer
R. S. Buck. James Stewart & Company had the con-
tract for the substructure, which is about completed.

The location of the bridge will be on the site of a
suspension bridge erected in 1850-51, and will adhere
pretty closely to the lines of the old bridge, which was
wrecked by a hurricane on February 1, 1864, and never
since rebuilt, because of the fact that it was an un-
profitable investinent. Asthe greatsuspension bridges
which stood further up the gorge have given place to
new steel arches, this suspension bridge will be the
only structure of the kind spanning the Niagara.
The cable span of the new bridge will be 1,040 feet
and the span of the stiffening truss 800 feet. From
center to center of trusses the width will be 28 feet
clear and the roadway will have a clear width of 25 feet.
The versed sine of the cables will be 87 feet and the
height of the susperstructure above high water mark
will be 65 feet. The height of the bridge above the
tracks of the Niagara Falls & Lewiston Electric Road
will be about 15 feet. The stiffening truss will extend
about 4 feet above the floor and the only railing will
be light strips of iron flats reinforced by oak half
rounds. The floor will be of 2 inch oak plank
laid crosswise. A single track for trolley ears will be
laid through the center, the width of the bridge afford-
ing ample room for vehicles to pass on either side of
the track. There will be'no walk for pedestrians, as
the point of the bridge’s location is such that there is
not likely ‘to be much travel on foot.

The towers for the bridge have been completed, and
are four in number, two on each side of the river. The
towers on the New York side have a height of 26 feet,
bases of 13 feet square, and they are located 28 feet
back from the edge of the bluff. The towers on the
Canadian side have a height of 18 feet, with bases 12
feet square, and are located 15 feet back from the edge
of the bluff, the ledge on the Canadian side being
inore-firm than on the New York side. In the construec-
tion of these towers it was found possible to use a great
part of the old towers in the new bases, and the old
inscription stones of the towers on both sides of the
river were preserved and have place in the new towers.
The new. stone used in the towers on the New York
side came from the Buffalo quarries, and thatin the
Canadian towers fromn the Queenston, Ont., quarries.

Four cables will form the main support of the bridge.
Each of these cables will be composed of fourteen 214
inch galvanized cast steel wire ropes. Thesecables once
formed a part of the old suspension bridge that stood
close to the falls, and which was taken down in the
‘early part of last year. The span of the upper suspen-
sion bridge was so great and the anchorages so far
back from the towers that it has been found possible
to cut the old cables in half, and thus use them on the
shorter span of this new bridge at Lewiston. How-
ever, when so cut they are hardly long enough to fill
out the entire span and reach back to the anchorages.
and for this reason about 75 feet at each end of the
cable span will be made up of eye-bars. The cables
will be anchored in solid rock about 150 feet baeik from-
the towers, the shafts to be filled with concrete. The
suspended span will be connected to the river banks
by two approach spans, the one on the New York side
to be 34 feet 6 inches long and the one on the Canadian
side to have a length of 19 feet 6 inches.

On each side of the river the bridge will have long
approaches on which double tracks will be laid for
electric cars passing on and off the bridge. These ap-
proaches are about 25 feet wide, and the one on the
Canadian side is about 1,000 feet long and the one on
the New York side abouc 800 feet long. Both ap-
proaches have face walls to prevent the native shale
disintegrating under the weather. The approach wall
on the New York side runs close beside the tracks of
the Niagara Falls & Lewiston Electric Road. Its
highest part is about 19 feet, and for 660 feet it drops
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at a 1 per cent grade and then for 200 feet at a 2
per cent grade. The high part is laid in cement and
the remainder is laid dry. These approach walls form
the bridge landings. It is expected that the Niagara
Falls & Lewiston Road will connect its tracks with the
bridge on 'the New York side and the Niagara Falls
Park & River Railway with the bridge at the Cana-
dian end. This will mnake it possible for passengers to
travel around the beautiful gorge without leaving
their seats in the electrie cars. Starting from the New
York State Reservation. the trip would consist of cross-
ing the river over the magnificent new upper steel
arch in a car of the Niagara Falls Park & River Road ;
passing down that line along the top of the high
bank on the Canadian side to Queenston, there cross-
ing on the new suspension bridge to the New York
side, where the tracks of the Niagara Falls & Lewiston
Road would be taken back along the water’s edge and
up the bank to the point of starting, thus allowing
passengers to view the river and banks from above
aud below, all forming a most delightful trip.

The capacity of the new suspension bridge is to be
such that it will accommodate the heaviest of trolley
cars, together with a uniformly distributed load of 40
pounds to the square foot over the entire structure.
About 800 tons of metal will be used in its construction,
and the cables will weigh about 200 tons. Connection
between the cliffs will soon be made, and after the
cables are strung, the work of erecting the superstruc-
ture will start at the New York State end and progress
rapidly until the river is spanned. 1t is expected that
the superstructure can be thrown across the river in
sixty days, so that the bridge will be ready for travel
next suminer.

— —— e r—-—

THE GROWTH OF OUR OIL TRADE.
BY WILLIAM GILBERT IRWIN.

In the oil regions there always has existed and always
will exist a speculative fever. The risks, the possibili-
ties, the ebb and flow of fortunes, the periodic frenzies
and the fluctuating prices of the product all add to the
romance and interest of the oil fields, and help them to
create their own atmosphere.

The story of the rise of this great industry has an
absorbing interest. During the last half century hun-
dreds of millions of dollars have been expended in
opening this vast dormant source of wealth.

The latest available statistics (for 1896) place our
annual production of petroleumn at 60,960,361 barrels.
The foreign product for the same year was 47,552,886
barrels, which makes a grand total production of 108,-
512,947 barrels. The value of this product is upward
of one hundred million dollars, and after having passed
through the refining processes and the complex pro-
cesses of modern chemistry, this ecrude oil represents a
myriad of diversified finished products of industry and
its total value is enormous.

Like other similar branches of trade, all this vastness
has sprung from the work of some farseeing genins
and the work of some few pioneers who lived in the
van of theirtime. Northwestern Pennsylvania can well
claim the honor for the inauguration of the oil trade.
and 1849 was the year of its birth. The existence of
oilin Northwestern Pennsylvania and Western New
York was known to the Indians from the earliest days.
When first the French came to this region they were
shown the oil springs, and the earliest English settlers
were aware of the presence of those on Qil Creek. In
the year 1819 the presence of petroleum was roticed

in salt wells sunk along the Ohio.  'In the early days’

of the century a few gallons were occasionally gathered
from the surface of springs and taken to Pittsburg by
the lumbermen with their rafts, and the product be-
came widely known under such names as ‘‘Seneca oil,”
‘* British oil,” *“ Genesee oil,” ete. In the early forties
Samuel Kier began the preparation and sale of the oil,
and, bottled and prepared for medical purposes, it at-
tained a wide sale. His supply was obtained from an
old salt well at Salina, on the Kiskiminetas.

But as yet the product had no real commercial value.
The crude oil was not fit for lighting purposes on ac-
count of its dark smoke, and its use for heating pur-
poses was also impossible. As a lubricant it was used
only in a small way. The first lease of oil lands, with
a view to putting down an oil well, ever made in this
country, was that of a tract containing an old oil
spring, located in Cherrytree Township, Venango Coun-
ty, Pa., and it was made by J. D. Angier to Brewer,
Watson & Company, in the year 1853. The lease was
for five years.

But this venture was not destined to have an immedi-
atesuccess. In 1854 Dr. F. B. Brewer, a son of the senior
member of this pioneer oil firn, went to Hanover, Mass.,
taking with him a bottle of the oil for medicinal pur-
poses. There Dr. Brewer presented the oil to his rel-
ative, Prof. Crosby, of Dartmouth College, and shortly
afterward it came to the notice of George H. Bissell,
a New York lawyer. A visit to the spring was the re-
sult, and Bissell and his partner, Jonathan G. Eve-
leth, purchased from Watson, Brewer & Company 105
acres of the land they had leased. In the saimne year
(1854) the Pennsylvania Rock OQil Company was incor-
porated under the laws of the State of New York,

but, owing to legal complications and the prostration
of the money markets, which had taken up the stock,
the project was delayed for several years.

Up to this time the idea of boring for oil had not
been thought of; but in 1856, when Bissell went to
see Kier, ard learned that his preparation was ob-
tained from a salt well. 400 feet deep. the idea at once
came to his mind. and in 1858 Edward Drake. a stock-
holder in the Pennsylvania Rock Oil Company, was
engaged to drill a well. In the meanwhile. the Penn-
sylvania Rock Oil Company was succeeded by the
Seneca Oil Company, of which concern Drake became
president.

Saturday, August 28, 1859, is & day justly celebrated
in oil country history, for op that day oil was struck
in the Drake well at a depth of 70 feet. Two days
later the well was producing 20 bairrels per day. This
was the beginning of the oil excitement, the his-
tory of which has scarce a parallel in history. The
story that oil was being pumped from the earth as
freely as water was at first scouted, then accepted as a
curious phenomenon, and finally it came to be believed
as a fact.

When it became known a little later that oil gushed
from the earth of its own power by the hundreds of
barrels, the excitement became a wild mania. The de-
sire to speculate in oil and oil lands became general.
The sober farmer who received fabulous prices for his
poor farin joined in the frenzy. Fortunes of gigantic
proportions were won and lost in a short space of
time.

Titusville grewin a few weeks from a town of 100 peo-
ple to a city of 15,000. The region of the oil excitement
extended rapidly, until nearly the entire Northwestern
Pennsylvania was one vast oil field. ' Everywhere towns
and cities sprang up as if by magic. While hundreds
of these were mushroomlike and have long ago been
effaced from the earth, others were stable and remain
to this day as memorials to the rise of this great indus-
try. In time great oil fields were opened up close to
Pittsburg. Then the Washington and Greene County
fields in Southwestern Pennsylvania were brought in,
and later the West Virginia fields were opened up.
The Lima field of Ohio and the fields of Indiana in
their turn were opened up, and other States joined in
the procession.

For over a quarter of a century from the time of its
opening the New York and Pennsylvania region of the
Appalachian field stood alone in the production of
petroleuin, and there was not a producing oil well out-
side the Appalachian field until the opening of the
Lima field. begun in the year 1885. In 1849 about
2,000 barrels of oil were produced about Titusville,
Pennsylvania. The production of that region in the
year 1860 was 500,000 barrels, and ten years later Penn-
sylvania was producing upward of 5,000,000 barrels
annually. The production of the New York and Penn-
sylvania region in the year 1880 was 26,027,631 barrels,
and in 1882, when this region produced 30,053,500 bar-
rels, the climax was reached. The production of this
region in 1890 was 28,458,208 barrels and in 1896 20,484,-
421 barrels were produced. Titusville, Oil City, Frank-
lin, Pithole, and other towns have successively been
the center of this oil country, and ever since the first
well was put down there has been a constant shifting
of the center of the industry. Within the last decade
the oil territory developed about Pittsburg and in
Southwestern Pennsylvania has virtually made Pitts-

‘burg the center of the oil business, and the develop-

ment of the West -Virginia region has assisted Pitts-
burg in rétaining her mastery.

While oil in considerable quantities was produced in
West Virginia as early as 1875, it was not until the year
1885 that the oil business in that mountain State was
really begun in earnest. West Virginia’s production in
that year was 91,000 barrels. In 1890 that State pro-
duced 492,578 barrels, and the next year the Sisterville
region was brought in, and the production of that State
was increased to 2,406,218 barrels, and the production
for 1896 was 10,019,770 barrels. The Southern Ohio
region, included in the Appalachian field, was an early
oil-producing section. In 1880 it produced 38,490 bar-
rels, and in 1885, when the Lima field was developed,
Ohio produced 661,580 barrels. In 1890 Ohio produced
16,124,656 barrels and in 1896 she led all other States,
having a production in that year of 23,941,169 barrels.
California produced oil as early as 1875. The Califor-
nia field is located in the southern part of that State.
Its production in 1880 was 40,552 barrels. In 1890 Cali-
fornia produced 307,360 barrels and in 1896 its production
was 1,252,777 barrels. The first recorded production of
the Colorado field was in 1897, when the production was
76,295 barrels. In 1890 that mountain State produced
368,842 barrels. Its production in 1892 was 824,000 bar-
rels, and in 1896 this had dwindled to 361,450 barrels.
The production of Kentucky and Tennessee never was
large, and very little oil is now produced in these States.
The Indiana part of the Lima field was developed in
1889, and that year Indiana produced 33,375 barrels.
New regions were developed in 1893, and Indiana’s pro-
duction in that year was 2,335,293 barrels and in 1896
it produced 4,680,732 barrels.

Thus have we given in dete.il the opening and pro-
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duction of the oil fields of our country and the produc-
tion of the different States at different periods in the
growth and development of the industry. 1t will be seen
that the Lima and Indiana fields now lead all others,
having in 1896 produced 33,970,222 barrels, against the
25,255,870 barrels produced in the Appalachian field.
It is only when we pause to consider the magnitude
of the work required to extract from the bowels of the
earth the great latent store of Nature’s contributiou
to modern industry that the magnitude of the oil
trade becomes fully settled in the mind. There are
to-day not less than 20,000 producing wells in this
country, and every year thousands are being added to
these. The ‘“dry holes,” it must be remembered. far
outnumnber the producing wells, and in these millions
of dollars are lost every year.

America led in the opening of her oil fields. Since
the development of the industry in this country oil-
producing fields have been developed in foreign coun-
tries. More than two thousand years ago petroleumn
in its crude state was known to the Greeks and
Romans, and for centuries the springs and wells of the
Rangoon district, on the Irrawaddy, have supplied the
entire population of British India. Baku, now the
center of the great Russian oil fields, has supplied
Persia with artificial light, and for more than two cen-
turies Parma and Modena have furnished Italy with
petroleum. The product is found in Trinidad and
Cuba, it is to be seen floating upon the surface of the
water in the vicinity of volcanoes, and old Vesuvius
has her oil springs; but no attempt at the utilization
of this fuel produet was made in the old world until
after it had undergone its early stages in our own
country, and even to thisday we lead all the world in
the production of petroleum. Against our production
of 60,960,361 barrels for the year 1896 the entire foreign
product was but 47,552,866 Russia leads the foreign
countries with 39,882,122 barrels and the production of
the other countries for the year 1896 was as follows :
Austria-Hungary, 2,443,080 ; Great Britain, 1,500,000 ;
Canada, 801,725; Japan, 1,324,850; Java, 505,029; Ger-
many. 145,061; India, 371,830 Italy, 20,841; Peru, 15,000,
Sumatra, 4,380,000.

The large production of mineral oils in other parts
of the world, while it has not reduced our exportation,
has probably reduced the prices which our producers
and exporters have been able to realize. The exports
of oil in the year 1898 were practically double those of
1888 and three times those of 1878, but the money re-
ceived for them was only about 25 per cent greater
than that received either in 1878 or 1888. The total re-
ceipts for the 1,034,269,676 gallons of oil exported in
1898 were $56,126,578, while for the 578,351,638 gallons
exported in 1888 the receipts were $47,042,409, and for
the 338,841,303 gallons exported in 1878 the receipts
were $46,574,974. The average export value of refined
illuminating oil was, in 1872, 24'9 cents per gallon ; in
1878, 144 cents per gallon ; in 1888, 7'9 cents per gallon;
and in 1898, 5'2 cents per gallon; having thus fallen
from 249 cents to 52 cents from 1872 to 1898. Not-
withstanding this steady fall, the production and ex-
portation continue to increase, the exports having in-
creased over 60,000,000 gallons in the past year over
that of the preceding year, and over 100,000,000 gallons
over that of any earlier year, while the production for
1897 was 2,528,067,984 gallons, against 2,083,331,972 in
1894 ; 1,476,867,546 in 1890; 1,017,174,396 in 1885; 836,-
394,132 in 1880 and 510,825,588 in 1876. Thus, while the
price has been steadily and rapidly falling, the quantity
produced and the quantity exported have as steadily
and rapidly increased. The production in 1897 was
five times that of 1876 and the exportation of last year
nearly five times that of 1876. Great as the fall in
price has been, the exports of illuminating oil bring
over a million dollars a week into the country and
have in the past twenty years added a round billion of
dollars to our foreign sales.

Our oil products reach every continent and all the
principal islands of the earth. They go to every
European country, to China, Japan, Australia, Egypt,
Transvaal, and Brazil. With every year our trade in
oil, both foreign and domestie, is increasing, and, un-
like the gas fields, our oil fields are so far fromn ex-
haustion that that event has not vet been given a
serious consideration.

—_————— —————————

EVERY farmer of the State of New York may now
avail himself of the privileges of the Nixon bill provid-
ing for the university extension of agricultural knowl-
edge by addressing the Reading Course, College of
Agriculture, Ithaca, N. Y., for plans of the Farmers’
Course of Reading during the winter. Several thou-
sand farmers are now following the course. The topics
relate to the farmers’ occupation. After the reading
course a discussion with the College of Agriculture will
follow, and suggestions are given for the formation of
reading circles. A great deal has been said about the
practical nature of scientific agriculture, and in these
times of fierce competition the strong are constantly
becoming stronger, and no farmer should neglect any
chance of improving himself. Under the Nixon bill
there is no expense to those taking up this course, as
the reading matter is furnished.
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A NEW LINK VALVE-GEAR.

In the accompanying engraving we present a link
valve-gear for steam-engines and other machines, which
is designed to produce a complete center action by
placing the eccentric and valve in a true line at all
times, thereby preventing undue friction and pinch-
ing of the parts under heavy pressure. Fig. 1 of the
annexed illustrations represents the valve-gear in per-
spective. Fig. 2 is a sectional plan view. The link
valve-gear is provided with a yoke formed at its upper
end with a pin. This pin is adapted to be engaged by
a shifting-lever to move the link either into an upper-
most or a lowermost position, according to the desired
position of the valve. On the side-arms of the yoke
are arranged alined bearings engaged by trunnions.
These trunnions have their plates secured to the outer
faces of link-armns, arranged in pairs and fastened to-
gether at their lower and upper ends by cross-pieces.
The link-arms of each pair are spaced to form the usual
segmental slots engaged by sectional boxes. These
boxes slide on the link-arms and are engaged by a pin
carried by the valve-stem and secured in place by a
set-screw. On the forward sides of the link-arms, lugs
are formed, which receive pivot-pins for the heads of
the two eccentric-rods, thus giving the usual rocking
motion to the links in order to actuate the stem and
hence the valve. It will be observed that the yoke,
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ROST'S LINK VALVE-GEAR.

besides being capable of turning, can be raised or low-
ered into the position shown in dotted lines in Fig. 1,
in order to change the position of the valve as the
boxes slide in the link-arms to shift the valve upon
rocking the link-arms further. The valve-gear is the
invention of John A. Rost, Axtell, Neb.

Coal for Our War Vessels,

The Navy Department has now decided to keep at
all times a stock of about one-half million of tons of
the best steaming coal procurable. The war with
Spain demonstrated the enormous immportance of coal,
and the distribution of this vast stock will be done
with the advice of the best naval strategists. About
300,000 tons will be kept on the Atlantic and' probably
120,000 tons will be used on the Pagific. The expense
of purchasing and transporting this vast quantity of
coal will be large and the apparatus which will be in-
stalled for the expeditious coaling of war vessels will
be most elaborate. It has been decided that 25,000
tons of coal will be kept at Manila, 10,000 tons at
Guan, 25,000 tons at Honolulu, 10,000 at Pago Pago,
25,000 tons at San Francisco, 25,000 tons at Brewerton.
Puget Sound. On the Atlantic coast the coal supply
will be approximately as follows : Havana, 25,000 tons;
Santiago, 10,000 tons; San Juan. Porto Rico, 25,000
tons ; Key West and the Dry Tortugas, 50,000 tons;
Port Royal, S. C., 25.000 tons; Norfolk, Va., 5,000 tons
Washington, 1,000 tons; League Island Navy Yard,
5,000 tons; New York Navy Yard, 5,000 tons; New
London, Conn., 25,000 tons ; Boston, 15,000 tons ; Ports-
mouth, N. H., 10,000 tons; Frenchman’s Bay, Me.,
15,000 tons. In addition to this vast and judiciously
stored supply it is believed that the naval authorities
can at any time cornmand 50,000 tons of coal at either
New York or Hampton Roads. With this splendid
stock of coal the Atlantic coast will be efficiently pro-
tected compared with its position before the war.

The government now has seventeen colliers, wkich
will be capable of coaling a fleet which would pass
around the South American continent in case neutral-
ity were enforced on countries contiguous to the coast.
The entire coaling capacity of the colliers is estimated
at about 50,000 tons. As some of the coaling stations
are a couple of thousand miles apart, it is little wonder
that longing eyes are often cast at comparatively unim-

upon the frame of the bicycle.

portant islands which would furnish excellent coaling
stations.

<
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Moosic Mountain to be Tunneled.

Residents along the Delaware and Hudson Canal,
who have been greatly depressed over the proposed
abandonment of this waterway, are encouraged by the
news of the great railway project of the Scranton,
Honesdale and Eastern Railway to tunnel the Moosic
Mountain a distance of one and three-quarter miles, a
coal road to be constructed frowmn the Lackawanna River
to the Hudson. The road will start near the station
of Frank Hollenbeck and run through the proposed
tunnel to Honesdale, Pa., whence it will continue to a
point on the Delaware River at or near the aqueduct
at Lackawaxen. From there it will follow the line of
the canal, with the exception of straightening out the
crooked places, to Port Jervis and from there will run
to Rondout. The road will be 138 miles long and the
grades will be such that they will permit of hauling
a long train of coal cars from the coal regions to tide-
water or to the New England States without breaking
bulk. The road will be down grade all the way.

It is thought that the new enterprise will greatly re-
duce the selling price of coal to dealers along the
Hudson River. A contract for the construction of the
Moosic Tunnel has been given to a Chicago firm. The
tunnel will be 8,642 feet long and 14 feet high and its
width will be 14 feet. It is proposed to cowmplete the
tunnel within one year from January 1, 1899, and the
cost will be $421,780. The work will be commenced
simultaneously at both ends and four hundred work-
men will be employed.

O
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A NOVEL CHAINLESS BICYCLE.,

A chainless bicycle recently made its appearance in
Princeton, N. J., which, on account of its novel con-
struction and ingenious driving-mechanism, has at-
tracted no little attention.

From the accompanying illustration it will be seen
that the driving-mechanism consists essentially of a
small spur pinion mounted on the axis of the rear
wheel, and meshing with a large spur-gear pivoted
This large spur-gear
is connected by means of a driving-rod with one of
the pedal-cranks.

The pedal-crank in question is bent and has a pivot-
pin for the driving-rod located at a short distance from
the pedal-shaft and in a direction from the pedal-shaft
substantially at right angles to the direction of the
pedal-pin from the shaft. To this pivot-pin is con-
nected the driving-rod, which at its other end is secured
to a crank upor the large spur-gear.

The driving-rod, in order to overcome dead centers,
and to insure the rotation of the cranks in the
proper direction, is provided near its middle with ful-
crum rollers having shifting pivotal connection with
sockets on the frame. By reason of this construction,
the driving-rod acts as a lever when the cranks are on
dead centers. When the bicycle is in motion, the ped-
als will rotate in a forward direction and will carry
with them the front end of the driving-rod ; the rollers
will alternately engage their sockets on the frame ; and
the rear end of the driving-rod, and consequently the
large spur-gear, will rotate backwardly, or in a direc-
tion opposite to that of the pedals.

The object of the peculiar construction of the pedal-
shaft with which the driving-rod is connected is, that
the pedal-cranks
and the short
cranks connected
by thedriving-rod
shall all be simul-
taneously on dead
centers, from
which construc-
tion it also follows
that the cranks
will bein the most
favorable position
for the transmis-
sion of power at
the same time.

The driving-rod
is formed in two
pieces adjustable
longitudinally, so
that the rod way
be varied in its
length and accomn-
modated to differ-
ent bicycles.

The inventor of
this mechanism, Mr. Williamm C. Duryea, informs us
that the bicycle has been in use for more than a
month, and runs with remarkable ease and freedom
from noise.

P

4O

ACCORDING to Lurmann, carborundum (silicium car-
bide) can be employed as a substitute for ferrous silici-
um in the production of steel, considerable quantities
of carborundum being already used for that pur-
pose.
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AN IMPROVED RAIL-JOINT.

A useful improvement in rail-joints has been pat-
ented by William E. Smith and John H. Adams, of
Telluride, Col., in which improvement fish-plates are
employed, so joined that the contiguous ends of the
rails are braced and fastened between the fish-plates.

Of the accompanying illustrations, Fig. 1 is a per-
spective view of rail-sections joined together by the
improved means ; Fig. 2 is a perspective view of a fish-

- .

NOVEL RAIL-JOINT.

plate employed ; and Fig. 3 is a plan view of the im-
provement with the rails in section.

Through the rail-sections pins pass, which serve the
purpose of the usual bolts and which have their heads
seated in openings of the fish-plate countersunk, shown
in Fig. 2. The fish-plate lies against one side of the
rail with the pins projecting through the rail and
through another fish-plate formed by the upturned
end of a chair. The chair in question extends beneath
the rails, and has at its side edge an upwardly and in-
wardly turned flange, as shown in Fig. 1.

The pins passing through the rail are held in place
by means of a long hinge-section formed with a pres-
ser-plate and joined by a pintle to a coacting hinge-
section adapted to bear on the chair-flange. Bolts
pass through the long hinge-section and the chair and
by their means the long hinge-section can be drawn
down. By the action of the hinge, which is essentially
that of a toggle, the presser-plate is forced against the
heads of the pins, to hold the pins from displacement.
The presser-plate and the fish-plate on the other side
of the rail are forcibly drawn toward each other and the
sides firmnly clamped, thus making a secure connection.

The improvement, it will be observed, does away
with the bolts and nuts ordinarily used on fish-plates.

Fermentation Without Living Cells.

As a result of the investigations of Prof. Buchner, of
Tibingen, another of the fetiches of old chemistry is
destroyed, namely, that living cells are necessary to
fermentation. Prof. Buchner, according to Science,
grinds yeast with quartz sand in order to disrupt the
cells, and subimits the moist mass to a pressure of 500
atmospheres. The liquid contents of the cells are en-

tirely removed and the cells totally disrupted. The

A NOVEL BICYCLE DRIVING-GEAR.

filtered liquid is of aclear or slightly opalescent, yellow-
ish color, retains the odor of yeast, contains considera-
bie carbon dioxide and some albumen. Most interesting
is the behavior of the yeast juice toward sugars, fer-
mentation being set up much more quickly than by
yeast, and proceeding much faster. The gas evolved
is almost pure carbon dioxide. When carefully dried
at a low temperature, the fermenting principle is not
destroyed, and it is possible that, when desiccated, the
activity of the ferments may be preserved indefinitely.
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THE NEW BOSTON TERMINAL STATION.
With the commencement of the present year the
huge terminal station which has been built to accom-
modate the many and important railroads which enter
the city of Boston from the south was thrown open
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Although the trainshed is 570 feet wide and capable of
accommodating over thirty tracks, if they should be
laid in the usual manner, the engineers foresaw that
the estimated total of between two and three thousand
trains a day could not be run into and out of the sta-

THE SUB-STATION FOR DEPRESSED SUBURBAN TRACKS, BOSTON TERMINAL STATION.
Long distance tracks are on the main floor above.

for service, and the city can now boast of possessing a
railroad station which is not only by far the largest
structure of its kind in the world (its capacity being
indeed fully double that of any other station), but
which possesses many radical and improved features
that are entirely novel in a building of this kind.

Upon the railroad routes within 50 miles of Boston,
about 50,000,000 passengers are carried to and from the
city every year, the total being about equally divided
between the stations in the northern and the south-
ern sections of the city. The approximate population
within the suburban or 50-mile limit of the city is
2,392,000. Within the same limit around Philadelphia
it is 2,289,000; around Chicago, 1,188,000; and around
New York, 4,754,000; New York being the only city
that exceeds Boston in this respect.

The express and suburban traffic that enters' Boston
on the south has hitherto been carried by four systems:
The Providence division of the New York, New Haven
and Hartford, the Old Colony, the New England, and
the Boston and Albany. This traffic, which as we have
stated amnounts to one-half of the 50,000,000 passengers
annually carried to and from Boston, has been handled
in the four stations of the roads above mentioned.

The Boston Terminal Station has been built for the
purpose of bringing all of this traffic into the heart of
the city over one set of tracks and handling it in one
mammoth depot. The convenience and economies
resulting from such an arrangement are too obvious
to need recapitulation here.

It was realized at the outset, when the engineers
were engaged upon the preliminary plans and esti-
mates, that, large as was the section of land appropri-
ated for the new station, it would be quite imnpossible
to accommodate the heavy traffic which would have to
be dealt with if the ordinary methods were adopted.

tion with the expedition that would be necessary to
enable the trains to keep their schedule timme. They
accordingly bit upon the bold and original plan of

building a double-deck station, separating the trains
broadly'into two classes, express and suburban, and

handlingtthe former on the upper deck of the station

FLATTENED PORTION OF SEWER BENEATH TRACKS OF BOSTON TERMINAL STATION.

This portion of sewer is below high tide level and subject to hydraulic pressure. Hence it is strengthened ad shown by straps
formed of railroad iron.
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ERECTING THE OUTER SPANS OF THE 570-FOOT,
ROOF TRUSSES,

and the latter upon two loop lines which should be
laid some 17 feet below the level of the main platform.
This is the plan of the station as finally adopted and
built. The long distance and express trains are handled
upon 28 parallel tracks on the main floor, the trains
being switched into and out of the station in the usual
manner. The suburban traffic enters and leaves
the station by an inclined subway (see illustration).
which leads down beneath the main floor, where
the tracks form a couple of separate loops, swing-
ing around underneath the main platform and leav-
ing by the same incline as that by which they enter.
Two other important features are the use of separ-
ate platforims for baggage and express mmatter and the
use of some other motive power than that of steam

TEST OF PILES—60 TONS OF PIG IRON
ON THREE PILES; NO SETTLEMENT.

for handling the suburban
traffic. Both of these fea-
tures will be greatly ap-
preciated by the traveling
public, as they will there-
by be saved from the con-
fusion and inconvenience
attendant upon the run-
ning of baggage trucks
along crowded platforns,
and the noise and dirt
which is unavoidable
wherever the steam loco-
motive is in use.

The railroad 1manage-
ment is justified in its de-
termination to make use of
electric traction (which is
pretty certain to be the sys-
tem adopted) by the well
known Nantasket experiment, now of nearly five years’
standing, which has been so far successful as to war-
rant an extension of the system to some of the other
suburban lines. The incorporation of that motive
power into the plan of the new station may justly be
considered the most decisive advancement that elec-
tricity has ever made in steam railroading.

Although at first glance it would hardly seem possi-
ble that two looped tracks could take the place of the
twenty-eight stub tracks on the main floor above, as a
matter of fact the switching problem, which is really
the element that determines the capacity of a stub
track terminal station, is practically disposed of, and
the platforms are made of sufficient length to accom-
modate at one time several three or four car trains. By
using alternate tracks it will be possible to dispatch a
train every minute—a head way which would enable up-
ward of two thousand trains to be handled during each
working day of eighteen hours on these two tracks alone.
This is about five tilnes as many trains as are it present
running in suburban service. The suburban tracks
enter the station at one side of the steamn tracks, and,
as they enter, they spread apart, so as to provide a
large platforin between the tracks. The central plat-
form lies immediately below the midway on the main
floor, and it is connected with it and with the main
waiting room by stairs. This inner platform is the
loading platform, and the unloading will take place on
the two outer platformns. The total platform area on
this floor will accommodate twenty-five thousand peo-
ple at one time. As the platform is four feet above
the tracks, it will only be thirteen feet by the stairway
to the main floor above. Long distance traffic on the
main floor is handled upon twenty-eight stub tracks.
They are arranged in pairs, with a passenger platforin
to each pair, and between the pairs are seven platforms
devoted exclusively to the trucking of baggage and ex-

CANTILEVER,



22

Seientific dmerican,

{JANUARY 14, 1899.

press matter. The trainshed, which is 602 feet long
by 570 feet wide, is covered by a curved roof supported
on huge cantilever trusses, the trusses being supported
on two lines of columns which extend down the full
length of the station. The extreme height of the train-
shed is 112 feet. The middle span is 228 feet wide ; the
two side spans are 171 feet wide.

In order to exhibit the imnensity of the undertak-
ing, the engineers prepared a diagram (see illustration)
showing how twenty-four of the prominent buildings of
Boston could be founded within the area covered by the
main structure. The study of this diagram, which is
herewith reproduced, will be of considerable interest to
the reader. The total area of the terminal site is about
thirty-five acres, and thirteen acres of this is covered
by the building itself. The maximuimn length of the
main station is 850 feet ; its maximumn width, 725 feet ;
the area of the main station is 506,430 square feet ;
the area of the awnings outside of the building
is 46,000 square feet.

The location of the site is at the confluence of
Summer and Federal Streets and Atlantic Avenue,
and it lies on the west bank of Fort Point Chan-
nel, covering the ground formerly occapied by the
New England station. As the ground on which
the building stands was originally overflowed by
the ocean and was later covered with docks,
wharves, and buildings founded on ecribs, piles,
and rubbish, it can be well understood that an
enormous amount of work had to be done in
preparing the foundations for such a large and
important building. The whole of the structure
necessarily stands on piles, of which there were

The main entrance is opposite the end of Federal
Street, at the intersection of Suinmer Street and Atlan-
tic Avenue. The building extends from the entrance
south along Atlantic Avenue for 798 feet and east on
Summer Street 672 feet. The central portion of the
building, as seen from Federal Street, is five stories in
height ; the first story is given to station uses, and the
other four stories are used as offices. The central
curved portion is 228 feet in length. Two stories form
a strong base in which are three great entrance arches,
and the upper three stories are treated as a colonnade,
the columns of which are 414 feet in diameter and 43
feet high. Above the colonnade the entablature and
parapet carry the fagade to a height of 105 feet above
the sidewalk. All the curved portion of the building
is of Stony Creek granite and nearly all of the remain-
ing front, is of this stone, except that on each side of the

of tracks entering the station is thirty-two, and their
total length amounts to about fifteen miles, of which
four miles is contained under the great trainshed roof.
The total weight of rail used is 25,000 tons: there are
37 double slip switches, 252 switches, 283 frogs, 150
semaphore siguals, 200 signal lamps and 9 signal
bridges. In connection with the station there are 235
are lights, 6,000 incandescent lights, 25 electric elevat-
ors and 215 office rooms.

The materials of construction include 43,000 spruce
piles, 16,000.000 bricks, 15,000 tons of steel, 200,000
cubic f¢et of cut stone, 75.000 barrels of Portland
cement and 20,000 barrels of Rosendale cement, 5,000,-
000 cubic feet of yellow pine timnber, 10 acres of gravel
roofing, 150,000 square feet of wire glass, and 20,000 tons
of putty wherewith to set the same. Finally it should

driven about 26,000, and as the lower tracks were
designed to lie 17 feet below the main floor and
7 feet below high tide, it was necessary to prac-
tically inclose the whole area with a huge cof-
ferdam and introduce some system of water-
proofing to keep the lower station dry. A large
amount of work had to be done also by the engineers
in readjusting the existing sewers, water pipes, and
telephone and electric light wires to the new condi-
tions. A continuous watertight cofferdam was driven
around the site, at a cost of $75,000,and a complete per-
manent waterprooting sheet, consisting of ten layers of
tar paper, swabbed together with hot coal-tar pitch,
was placed beneath the whole lower floor. This water-
proofing, covering upward of ten acres, is laid, where
horizontal, upon a smooth concrete base. Where it is
on the vertical walls it is backed up with 8 inches of
brick work.

The power plant is contained in a well designed and
well lighted building 460 feet long by 40 feet wide,
situated on the easterly side of the yard. The total
horse power of the plant is at present about 2,000, and
rooin has been provided for an increase of about 50 per
cent. It is from this plant that all the light and heat
and refrigeration and power are distributed. It con-
tains ten large boilers, two economizers, and 1,500 horse
power Westinghouse compound engine direct con-
nected to four Westinghouse 1nultipolar dynamos.
The interesting features in the boiler room are the
mechanical stokers and the forced draught, the latter
being produced by a pair of large slow-running ex-
haust fans. In addition to providing for the exten-
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PLAN OF DEPRESSED SUBURBAN TRACKS, BOSTON
TERMINAL STATION.

colonnade the granite is relieved with large, dark buff,
mottled bricks. The total length of the five-story
front is 875 feet ; of the two-story building on Atlantic
Avenue, 356 feet ; of the two-story building on Suminer
Street, 234 feet, while on Dorchester Avenue the build-
ing continues 725 feet ; this portion being two stories
in height. The total length of the front on three
streets is 2,190 feet.

Entering the station by a broad passageway, 92
feet in width, which is lined with polished Stony Creek
granite, and has its roof carried on four great columns
of polished Milton granite, we reach the ‘ midway,”
as the space between the waiting rooms and offices
and the gates leading to the several tracks is called.
On the left are the lavatories, telegraph and tele-
phone offices, ticket office, with eleven sales windows
opening toward the midway and sixteen opening on the
opposite side into the waiting roomn. The main waiting
room is 65 feet wide by 22 feet long. The floor is of
marble mosaic, while the walls have a polished granite
base and a high dado of enameled brick. Opening
out of one corner of the waiting room is the women’s
room, 34 X 44 feet. Another notable room is the lunch-
room, measuring 67 X 70 feet. The east side of the
trainshed is flanked by a room for inward baggage
507 feet long by 26 feet wide. The building above the
first story is used for officers and employes. The archi-
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be mentioned that to paint the building required 200
acres of painting estiinated as a single coat.

For the particulars and many of the illustra-
tions we are indebted to the courtesy of Mr. George
B. Francis, the resident engineer of the Boston
Terminal Company.

Mortality Statistics of the Prisons During

the Civil War.

Surgeon-General C. M. Tebault, of the United
Confederate Veterans, issued a circular to the
survivors of the medical corps of the army and
navy of the Confederatc States, calling on them to
attend the eighth annual reunion of the United
Confederate Veterans, at Atlanta, Ga., which met
July 20 to 23. In it he said :

“The destruction by fire of the medical and
surgical records of the Confederate States, de-
posited in the Surgeon-General's office in Rich-
mond, Va., in April, 1865, renders the roster of
the medical corps somewhat imperfect, hence
the need of concerted action on the part of the

survivors to bridge this hiatus. The official list of
the paroled officers and men of the Army of North-
ern Virginia, surrendered by General R. E. Lee,
April 9, 1855, furnished 310 surgeons and assistant sur-
geons. In the first report, presented at the Richmond
reunion, I showed that the medical roster for the Army
of Tennessee has been preserved in duplicate. I shall
offer in a more detailed report data to prove indis-
putably important facts relating to the prisoners of
war upon both sides, with the purpose of establishing
the death-rate responsibility in the premises. It will
suffice to mention here that the report of Mr. Stanton,
as Secretary of War, on the 19th of July, 1866, exhibits
'the fact that of the Federal prisoners in Confederate
‘hands during the war only 22,570 died ; while of the
‘Confedera.te prisoners in Federal hands 26,436 died.
This report does not set forth the exact number of
prisoners held by each side respectively. These facts
i were given more in detail in a subsequent report by
| Surgeon-General Barnes, of the United States Army.
'That the whole nuinber of Federal prisoners captured
by the Confederates and held in Southern prisons
from first to last during the war was in round num-
bers 270,000, while the whole number of Confederates
captured and held in prisons by the Federals was in
like round numbers only 220,000. From these two re-
‘ports it appears that with 50,000 more prisoners in
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sive electric arc and incandescent lighting, the electric
current is used for operating all the elevators and bag-
gage lifts. There are in all nineteen of these electric
elevators, five of which are for passenger service, two
for freight, and twelve for the handling of baggage be-
tween the upper and lower levels. Provision has also
to be made for heating and ventilating the 5,000,000
cubic feet of space included in the headhouse and bag-
gagerooms. This is carried out by several different
methods. One of the most interesting features is the
ice making and the refrigerating plant, in which twenty
tons of diamond ice will be made each day. An ex-
tensive system of steam and compressed air piping has
been distributed through the yard and trainshed for
warming the cars while standing on the track in cold
weather and to supply compressed air for the air
brakes prior to the departure of the train.

tects of the headhouse are Messrs. Shepley, Rutan &
Coolidge.

It should be mentioned that the switching and
signaling system, which for a station of this un-
precedented size is necessarily very extensive and
complex, includes an elaborate installation of West-
inghouse electro-pneumatic interlocking apparatus
for handling all the trains of the four tenant rail-
roads to and from the main trainshed, and for hand-
ling the frequent trains of the suburban service, which
are to use the track in the depressed suburban loop.
We hope to give fuli details and illustrations of this
plant in a later issue.

In concluding a notice of this, in some respects, the
most remarkable building in the world, it will be of
interest to give some further statistics of its size and
the materials used in its erection. The total number
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Southern stockades or other modes of confinement,
the deaths were nearly 4,000 less. According to these
figures, the percentum of Federal deaths in Southern
prisons was under nine ; while the percentum of Con-
federate deaths in Northern prisons was over twelve.
These mortuary statistics are of no small weight in
determining on which side there was the most neglect,
cruelty and inhumanity, proclaiming as they do a loss
by death of more than three per cent of Confederates
over Federals in prisons, while the Federals had an
unstinted command of everything.”
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BicycLERS will have a new toe clip which is hinged
to the side of the pedal and has extensions on the front
and rear which spring the clip into place when touch-
ed by the foot, the pedal always being balanced for use
either side up.
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Sorrespondence.

‘Three Eras of Our National Growth.
To the Editor of the SCIENTIFIC AMERICAN :

I renew my subscription again for the SCIENTIFIC
AMERICAN. Since I became acquainted with the Sci-
ENTIFIC AMERICAN in its childhood of 1845, we have
passed three marked eras national in character, two
of which have made an indelible immpression upon our
people and country.

First—The great gold discoveries in Calitornia which
gave the first impetus to our railroad building and
settling of the great West. (I am an ‘‘old forty-
niner,” and helped to do it.)

Second—The war of 1861-65, which set free 4,000,000
of slaves, and brought about an entirely new order of
things in the Southern States.

Third--Last and greatest of all, our almost blood-
less war with Spain. Greatest, because it brings the
new tenet of humanity, added to the old creeds of
Christendom, and will be the brightest jewel in the
diadem of American liberty. The two first-mentioned
eras have marked unprecedented success in the arts,
science, agriculture, and business; but the third, with
its world-wide expansion of love and humanity, will
excel them all.

When I read of some of our prominent men, politi-
cal leaders, talking of ‘‘imperialism,” I hang iny head
in shame. The word imperialism ought to be elimi-
nated from our American language.

‘* Then let us pray, that come it may,
As come it will, for a’ that,

That man to man the world o’er
Shall brothers be for a’ that.”

Bedford Springs, Va.

—— 4 —————————————

J.R. M.

Type of Coast Steamboats,
T'o the Editor of the SCIENTIFIC AMERICAN :

The loss of the steammer ‘‘Portland” still interests
and excites the people of the Eastern States. It also
brings up the question of the best type of vessel for
the short coast routes. The ** Portland ” may be taken
asa typical ship. She was heavily built, diagonally
fastened with iron, and was considered a strong boat.
The freeboard was greater than usual. This feature,
together with the fact that she had a vertical beamn
engine and paddlewheels, made her a very easy sea
boat. The guards, which are usually dangerous in
river boats when thev go outside. were in this case
sponsoned out and tightly planked, so that they were
not a serious disadvantage to her. 'They tapered out
very quickly forward, so that for a long distance they
presented no obstruction to the bow in entering a
wave. 'The houses on the main deck went all the way
forward, so that when the gangways were closed the
whole vessel was closed to the upper deck:

This type, with slight modifications, has been used
on the Eastern coast for fifty years. The fundamental
reasons are found in the following facts : These are the
easiest sea boats that ever floated. They resist both
rolling and pitching in a remarkable way: This is
partly due to the position of the miachinery and partly
to the paddlewheels. The latter greatly steady a ves-
sel, stopping a regular roll -even more effectually than
a bilge keel. In the second place, carrying the freight
on the main deck makes them easy in a heavy sea,
while it also makes loading and unloading rapid and
inexpensive.

Boats of this class have been exceedingly safe. The
loss of one by foundering is almost unheard of. The
last case that the writer calls to mind was that of the
‘“Governor.” She went down off Cape Hatteras in
1862 or 1863. The gale on that occasion was of phe-
nomenal severity. Such boats make far better weather
in a heavy sea than any propeller.

Having just returned from Boston, and having had
good facilities for judging of the storm and the wreek,
the following facts may prove of iuterest in forming a
conclusion in regard to boats of this class. It will, of
course, be borne in mind that they are river boats only
in appearance.

The storm itself appears to have been more severe
than any which has visited the coast since the first
settlers landed. One example of the power of the sea
was shown at one place when the keel of a wrecked
coal barge was left 50 feet above high water mark and
200 feet inland. Destruction of property along shore
was almost beyond account and quite beyond imagina-
tion.

What happened to the ‘ Portland™ seems to me to
have been this: Finding that he could not run away
from the gale. i e., keep ahead of it, the captain put
her nose straight into the wind and worked off shore.
The boat made as easy weather of it-as possible under
low steain; barely keeping steerage way. She proba-
bly crawled off in this-way till well to windward of the
cape. Then she got the weight of the sea, and her
upper works L egan to be sinashed by the waves. Then
comnmenced the fight for life. As the light houses
which formn the hurricane deck began to go, the-water
would go down on the main deck, breaking the freight
loose and probably knocking out the sides of the main

house or main deck sides. In a word, the sea battered
the vessel to pieces above the main deck and sent
such volumes of water below that the pumps could not
handle it. In this way, with upper works broken in
or washed away, but still ‘*head on,” she probably
went down, having been gradually drifting to leeward
for some hours.

This hypothesis is confirmed by the condition of the
wreckage, of the bodies found, and of the freight. The
whole cape seems to be covered with the debris of the
steamer. But there is nothing except the light upper
works and the freight.

The lesson seems to be directed against the very
light superstructure which is usually placed above
very sturdy hulls. The seagoing qualities cannot be
much improved. I mean the behavior in seaway. As
freight boats or passenger steamers, they are satisfac
tory. But to surmount a diagonally fastened wooden
hull, or one of iron, with two stories of bandboxes,
with only inch siding to keep out the sea, is not quite
consistent. The upper works of many of these vessels
are also structurally weak. They are not properly
supported and tied to the hull itself.

The remedy is simple : Carry the hull to the upper
deck ; make the upper or saloon deck a structural
portion of the hull ; build the sponsons and guards in
as a part of the framing of the hull. Had the ‘‘ Port-
land’s ” hull been thus carried up, she might have lost
her pilot house and officers’ rooms, and even the saloon
and staterooms, but she would have come into port
with her cargo and probably all her passengers.

Philadelphia, Pa., Japuary 2, 1899. E. F. C.

A New Plan of Education,
To the Editor of the SCIENTIFIC AMERICAN:

Few people, if any, have not experienced the trouble
of receiving correct and speedy information, when the
business or pleasures of their everyday life demanded
a knowledge of some fact or other not connected with
their immediate surroundings.

What is the price of such or such an article in Paris ?
Where can I get the latest statistics of the Aimerican
lumber trade? What is the cost of life in Cairo or
Norway? How many days do I need for a trip to
Moscow ? Which is the cheapest technical school in
Germmany, and where can I get all the particulars about
it ? Hundreds of such questions must have occurred
in every one’s life, and when it was indispensable to
get an answer, we all know what a bother and often
what an expense it was to get it. If such troubles
often beset an inhabitant of such great centers of in-
telligence as London, Paris, or New York, how vastly
are they multiplied in the case of a resident in the
country or in some far-off colonial settlement! The
difficulties are then usually so great as to be quite
insuperable, and the seeker for information has to put
up with this unpleasant discovery.

We think the time has come to put an end to this
state of things, and also that there is a simple and
easy way of doing so.

Suppose you were offered the privilege of having
your own ‘special correspondents” in all parts of
the world, who would undertake to give you correct
information on every possible topic, at the cost of a
prepaid postal card, on the sole condition that you
would also consent to answer such questions on sub-
jects indicated by yourself, and costing you neither
trouble nor expense—would yvou refuse that privilege ?
The question seemns hardly worth putting!

Let us now try and explain how that can be done.
Imagine to yourself a central committee or bureau,
situated in one of the central cities of Europe, say
Geneva. This bureau elaborates and circulates in all
the cities of Europe, America, and the ¢olonies a sys-
tematically arranged programine of useful information
and a general invitation to all who.would like to be-
come members of the ‘ International Association for
Mutual Information” to send their names and address
to the central bureau, stating the language (preferably
English, French, or German) in which they could cor-
respond and the topies (general or special, universal or
local) on which they were ready to give useful informa-
tion. On receipt of the answers to its circular, the
bureau would then compile a series of lists, one for
each department of its programme, containing the
names and addresses of all the correspondents willing
to reply to questions on the subjects of such a depart-
ment, together with the necessary indications as to the
scope of their information, the languages they used,
ete. These lists printed, the bureau would then for-
ward them to all its correspondents, in accordance
with their demands. (We presume that nobody would
demand the lists of correspondents on subjects of no
possible interest to him; the more so, that in case of an
unforeseen necessity for such information, a simple
note to the bureau would immediately bring the re-
quired supplementary list.)

From the day that the members of such an associa-
tion received their lists, they could enter into direct
relations with their correspondents all over the world,

taking care only to prepay the expected answers. It is

self-evident that no sense of personal obligation would
trammel such a correspondence, for every one would
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remember his readiness to render the same service to
other correspondents.

Henceforward, the business of the ceantral bureau
would consist in the annual or semi-annual revision
and correction of the lists, in attending to the wants of
members, in managing the general business of the
association, and in organizing local offices and agencies
in all countries. These local agencies would assist the
central bureau in its general work, serve as interpreter
between members writing different languages, publish
periodical papers of general information for the benefit
of the association ete.

Wishing to state our plan as briefly as possible, we
shall not pause to describe in detail our ideas of the
way in which these offices should be organized, of the
rules which members of the society should observe;
neither shall we consider here the probable develop-
ments of this scheme, should it meet with general ac-
ceptance ; many of these developments will easily sug-
gest themselves to the majority of our readers.

We cannot refrain, however, from indicating one of
the immediate consequences of such an association,
because of its extraordinary practical value. Consider
the case of travelers for business, health, or pleasure :
in every town all over the world they can expect advice
and assistance from resident members of their own
association ; nowhere will they feel themselves com-
plete strangers ; a card, signed by the central bureau
and bearing the owner’s name and number, would thus
become an introduction to friends all over the world.
The inestimable value of such a result should alone
suffice to induce all thoughtful men to join the pro-
posed association, letting alone the loftier considera-
tion of international peace and good-will that nothing
can promote to such a degree as mutunal assistance and
friendliness.

A few words now about the means necessary to meet
the working expenses. We believe that all the ex-
penses of printing and distributing the programmes,
circulars and lists of the association can be easily cov-
ered by fixing a certain price on these lists. The price
may be exceedingly moderate, considering the vast
number of copies, and vet be quite sufficient. A small
sulm—say one shilling—might also be demanded as an
entrance fee to the association, in exchange for a card
of membership under the sign and seal of the central
bureau. A very considerable fund for working ex-
penses can be collected by issuing special post cards
with prepaid blanks for answers, at a price barely
exceeding the value of postage. Advertisements in
the society’s periodicals would surely also become an
important source of revenue.

The programme of information that we mentioned
as the first work of the central office should embrace
all the departments of human knowledge and business.
Perhaps the following headings may serve to illustrate
our meaning more clearly, not that we ourselves con-
sider such a plan even approximately sufficient. 1. Re-
ligion, philosophy, ethics. 2. Eduecation — physical,
mental, and moral. 3. Science: (a) Sociology, ethno-
logy. philology ; (b) Biology, physiology, psychology ;
(¢) History, archeology, paleography; (d) Geology,
paleontology, etc., ete. 4 Art and artistical indus-
tries. 5. Literature, books, and the periodical press.
6. Government and its branches. 7. Law and the
courts of justice. 8. Finance. 9 Agriculture and its
branches. 10. Technology. 11. Manufacture. 12. Min-
ing. 13. Engineering and machinery. 14. Commerce.
15. Traffic. 16. Travel. 17. Colonization. 18. Corre-
spondence (post, telegraph, ete.) 19. Housekeeping.
20. Hunting. fishing, and sports generally. 21. Gen-
eral information for subjects not otherwise specified.

To conclude. If the readers of this new proposal
have anything to say against the desirability or prae-
tical possibility of the scheme, we shall be glad to give
their opinions our most earnest attention. We think
the plan too interesting to wreck it at the outset by
any haste or mismanagement.

If, on the contrary, the scheme, as here outlined,
should meet with a general approval, we shall apply
all our energies to promote its universal acceptance
and speedy practical fulfillment. Every one will per-
ceive that this is a matter of public interest, and that
its future depends entirelv on public opinion. All
remarks and letters can be addressed to the under-
signed. N. A. SHISHKOV.

Simbirsk, Russia.

B

AN interesting German invention provides for instan-
taneous soda water in siphons. The device is called
‘sodor.” It consists of a siphon provided with a
wicker covering. The top is of peculiar construction
and admits of the insertion of a pear-shaped, thin iron
capsule, filled with liquid carbon dioxide gas. The
top of the siphon is hinged, and after it is swung into
place a lever is pushed down which forces a piercing
pin through the *‘sodor™ capsule. The gas then forces
its way out through special channels into the top of
the siphon and impregnates the water in the siphon.
The thick walls of the bottle are not readily broken by
the pressure of the gas. This device will undoubtedly
prove of considerable interest to those who live at a
distance from bottling establishments,
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THE BIOGRAPH IN THE VATICAN.

Upon the announcement of the recent illness of Pope
Leo XIII., it was found that with one exception no
authentic photograph of the Pope had been taken
during the past six years. Within a few months

VIEW IN LABORATORY OF INTERNATIONAL MUTOSCOPE AND BIOGRAPH SYNDICATE.

however no less than 17,000 photographs of the Pope
have been taken with his sanction. These photo-
graphs were taken in the loggia and gardensof the
Vatican with the aid of the “ Biograph ” camera.

Mr. William Kennedy-Laurie Dickson, representing
the Mutoscope and Biograph Syndicate, Limited, of
London, England, the English connection of the Ameri-
can Mutoscope Company, went to Rome for the purpose
of obtaining moving photographs of the Pope. He had
credentials from Cardinal Gibbons, Monsignor Mar-
tinelli, Archbishop Ireland, and other noted prelates

[ =5

Copyrighted, 1898, by American Mutoscope Company.

Scientific dmevican,

in the United States, and by special permission of the
Pope he secured nine series for the “ Biograph” and

‘‘Mutoscope,” and these scenes were exhibited on
December 14, at Carnegie Music Hall, New York city,

in the presence of Archbishop Corrigan and other

distinguished clergymen of the Roman Catholic faith.
They had previously been shown to Monsignor Mar-
tinelli in Washington and given his approval.

The moving views show the Holy Father walking
and riding in his carriage and sedan chair about the
halls and gardens of the Vatican, and in some of these
scenes the Pope is seen bestowing his blessing upon
the bystanders. He is also seen walking about the
garden and sitting on a rustic bench surrounded by
some of the chief members of his official household and
the Garde Nobili. Through the courtesy of the Ameri-

[January 14, 1899.

can Mutoscope Company, we are enabled to show a
view of the Pope seated upon a rustic bench bestow-
ing his benediction while he was being photographed
by the Biograph camera. The views certainly bring
us into a more intimate relation with one of the great

-

THE PERFECTED MUTOGRAPH, OR BIOGRAPH CAMERA.

figures of the closing years of the nineteenth century.
When Mr. Dickson was taking the photographs, the
Pope asked for an explanation of the apparatus. A
copy of the SCIENTIFIC AMERICAN containing an
article on the American Mutoscope and Biograph, pub-
lished in our issue of April 17, 1897, was shown him.
His Holiness became much interested in the paper.
The laboratory of the International Mutoscope and
Biograph Syndicate, where all of the moving picture
apparatus is developed and prepared for the market,
is at Canastota, New York. At this laboratory there

PHOTOGRAPHING HIS HOLINESS POPE LEO XIIIL IN THE GARDENS OF THE VATICAN WITH THE BIOGRAPH CAMERA.

© 1899 SCIENTIFIC AMERICAN, INC.
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are employed a iarge force of inventors and mechanical | follow each other at equal distances upon the strip of

experts under the direction of Messrs. Marvin and Cas-
ler, and constant efforts are being made to develop
new and improved forms of moving picture apparatus

and to discover new methods of taking and exhibiting
woving pie-

filin ; consequently, in printing the positives the print-
ing machine must be able to correct this imperfect
spacing and produce a band of positive prints printed
perfectly equidistant. The printing machine must
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liar, since it is the workshop for busy brains through-

out England and the Continent.

GUNBOATS AND RAILWAYS IN THE SOUDAN CAMPAIGN.
1t is a fact wnich is pretty well understood that the

remarkable

ture views. |
All the intri-
cate and spe- \
cial machinery
involved in the
process of re-
producing
these views
with marvel-
ous exactness
is designed
and built at
this laborato-
ry, and this
work requires
areat mechan-
ical skill and
the 1most per-
fect tools and
appliances
known to the
mechanical
art. The ac-
curacy of this
class of appa-
ratus will be
better appre-
ciated when
one considers
the enormous magnification at which these views
are projected upon the screen and the rapidity with
which successive views must follow each other in
perfect registration. Iinagine a sequence of two thou-
sand pictures, each two inches by two and a half
inches in size, following each other in turn through
the projecting lantern of the biograph every minute,
each picture being magnified on the screen to a size
of twenty by twenty-five feet, and think how perfect
must be the registration of each succeeding picture, in
order that the result of the image upon the screen may
not appear to dance about and vibrate, but may ap-
pear as one continuous set picture! Not only is pre-
cision in projecting required, but also in the printing
of the positives from the original negative. The nega-
tive prints taken by the original camera do nov always

e

' NILE GUNBOAT “MELIK” BEING CONVEYED BY RAIL, IN SECTIONS, ACR0OSS THE DESERT.

also be able to properly register and print bromide
pictures from the same negatives, but these pictures
on a band of bromide for the Mutoscope have to be
spaced much wider than when printed on celluloid
strips for the Biograph. The printing machines are
arranged to run entirely automatically, and so perfect
is their design that if for any reason a print does not
register perfectly, the operation of the machine stops
and a bell is rung, warning the attendant that his at-
tention is needed. The apparatus constructed at the
laboratory issent out to the various Mutoscope com-
panies in England, Germany, France, and Holland,
and any ideas in moving pictures developed by any
of these companies are at once forwarded to the Ameri-
can laboratory for perfection and trial, and in this re-
spect the position of the laboratory is somewhat pecu-

N ]

sucecess of the
recent can
paign under
General Kiteh-
ener in the
Soudan was
largely due to
t h e excellent
judgment and
forethought
shown in car-
rying out what
might be called
the engineer-
ing features of
the expedition.
The distin-
guished sol-
dier who more
than anyone
else was re-
sponsible for
t h e planning
and execution
of the cam-
paign, combin-
ed the training
and experience
of the engineer
and the soldier in one, having been, we believe, in the
earlier stages of his military career in the Royal Engin-
eers. As distinguished from the unsatisfactory and bar-
ren expedition under Liord Wolseley in the previousde-
cade, the present expedition undoubtedly owes its suc-
cess to the completeness with which the whole problem
was thought out, and the deliberation and accuracy
with whicheachstep of theadvance up the Nile wasmade
and each important position occupied and strengthened
as a base from which to execute the next forward
movement. Undoubtedly the most vital elements to
the success of the British advance were the military
railroads which were constructed through the deserts
and the fleet of specially designed gunboats which
operated in the upper reaches of the River Nile. The
railroads were built largely for the purpose of convey-

LIGHT-DRAUGHT THORNYCROFT GUNBOAT
Length, 145 fect. Beam, 34/ feet. Draught, 2 feet.

‘“ MELIK "

USED IN THE SOUDAN CAMPAIGN.

Speed, 12 knots. Prﬁlectlon: Chrome-steel plating. Armament: Two 3-inch 12-pounder rapid-fire guns; eight 045 Maxime;

0 loop-holes for rifle-fire,
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ing the gunboats around the impassable rapids of the
river to a point at which they might be floated and
proceed under their own steamm up to the objective
points off Khartoum and Omdurman.

In the accompanying illustration we show one of
these gunboats, the ‘‘ Melik,” in course of transporta-
tion over the military railroad, and also as it appeared
after it had been put together and was in service on the
Nile above Dongola. The vessel is 145 feet long and 3414
wide, with a depth of hull of 6 feet and draught of only
2 feet, the displacement being 140 tons. It was con-
structed in eleven watertight sections, each of which
was capable of floating by itself. The hull is built of
two materials—chrome steel and the ordinary cominer-
cial mild steel. The machinery is carried in two of
these compartments, one forming the boiler room and
the other the engine room. These sections are con-
structed of & inch chrome steel, having a tensile
strength of 95 tons to the square inch and extension of
5 per cent on a length of 2 inches. Thin as they are,
these plates equal in protective quality 14 inch of or-
dinary wild steel and they will stop a bullet fired point
blank at twenty paces. 'Theuse of this material, which
of course secures its great hardness at the expense of
the toughness and ductility which characterize or-
dinary steel, provides a remarkably light, bullet-
proof construction, and Sir Williain White deserves
every credit for the success of a suggestion which is
original, we believe, with hin.

The superstructure consists of t wo deck-houses built
of chrome steel, 15 of an inch in thickness. They will
resist bullets at a distance.of twenty-two vards when
striking at an angle of 60°. These two houses are
loopholed for musketry fire and they are connected by
a bridge deck with chrome-steel bul-
warks, above which are movable pro-
tective shields, loopholed for small-arm
fire. The deck of this bridge is 13
feet wide by 79 feet long. Here the
crew are berthed, underneath an awn-
ing, and it should be mentioned that
the officers are quartered in the for-
ward deck-house below and the en-
gineers in the after deck-house. At
each end of the bridge deck are two
3-inch 12-pounder rapid - firing guns,
which are protected by shields and
carried upon an extension of the
bridge deck beyond the deck-houses.
Upon this deck amidships there are
also two 045 inch Maxim automatic
guns on each broadside, or fourin all.
At the forward end of the superstruc-
ture deck there is another raised su-
perstructure or flying battery, the
sides of which are protected by
chrome-steel plate. On each side of
this battery are two ports through
which Maxim guns can be fired, and
the sides are also pierced for rifle fire.

——

from Wady Halfa to Khartoum, a distance of about
600 miles, is of 3 feet 6 inches gage. It was constructed
with great rapidity ; in some stretches of the road as
much as 2 miles of track per day being laid down.
The rails weighed 50 pounds to the yard. They are
of the American T-pattern, bolted directly to the ties.
The rolling stock is of a modified American type, the
flat cars having long trussed bodies and end trucks.
The engines were constructed by Messrs. Neilson, Reid
& Company, of Glasgow. They are of the outside
cylinder type and are carried on twelve wheels, eight
of the wheels being coupled and the four-wheeled
truck carrying the forward end of the engine. 'The
cylinders are 17 inches in diameter by 23-inch stroke.
The heating surface is 1,095)4 square feet, the grate
area being 17Y4 square feet. The workmng pressure is
160 pounds per square inch. The engine weighs 104,-
884 pounds and the tender 75,936 pounds.

Particular interest attaches to this railroad from the
fact that it will probably form a portion of the great all-
rail route from Cairo to Cape Town, which is destined
to be constructed before the twentieth century is many
years old.

P
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Evaporation of Modern Steam Boilers.
BY EGBERT P. WATSON.

It has been remarked that, while the steam engine
has been greatly imuproved in the past fifty years, the
boiler has remained nearly stationary, and that the
evaporation has not materially improved. This is er-
roneous ; there has been a great change for the better.

Fifty years ago the boiler in general use was .the
cylinder boiler, which; as its name iwmnlies, was a mere
tube of varying lengths, seldom less than 20 feet, and
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inside. The average evaporation was not over four
pounds of water per pound of fuel burned with natural
draught,although it mmust be admitted that owing to the
fact that fifty years ago no one paid much attention to
this aspect of steam using, it is verydifficult now to find
authentic logs of actual performmance. If thereareany
records, they have not been made public, to the
writer’s knowledge, and the statement made above is
derived from some experiences of a firm of boiler
makers, who found the eylinder boiler a formidable op-
ponent when they undertook the introduction of their
own. Having this object in view, they visited large
manufacturing centers where cylinder boilers were ex-
tensively used ; but when they asked steam users to
discard them, the water tube men were considered
much too enthusiastic The idea of throwing out
boilers that had bekn in use thirty years, and looked
as though they would last thirty more, to install a
“new-fangled” evaporator in their place, was not to
be entertained for a moment, and some of these con-
servative men are still holding on to their old eylin-
der boilers.

Although modern boilers are a great advance upon
the erude evaporator of fifty years ago, the changes
made have been gradual. Engineers, seeing the slug-
gish action of the cylinder boiler, put in two flues run-
ning the entire length of it ; and finding that no
disasters occurred, as had been predicted by some timid
souls, they went further and made the tubulous boiler,
or return tube boiler, which is to-day in general use.
Itis a boiler which is easy tomake and is cheap, for the
reason that it is all machine work, butitrequiresa more
or less cumbrous brick setting, so theultimate cost is
but a little less, if any, than other types. Return tubu-
lar boilers when properly set and care-
fully managed will show excellent
evaporative efficiency ; nine and ten
pounds of water per pound of coalis
not unusual, although this is higher
than the average rate. Add to this
that repairs are light if oil is kept out
of the boiler and we have cogent rea-
sons for its popularity.

In well-inanaged plants, where skill-
ed engineers are employed, the aver-
age evaporation is more than double
what it was fifty years ago; but in
other places, where the boilers are
foul with scale, where the air leaks
badly through the brickwork, where
the boilers are looked after only sewi-
occasionally by youths or laborers, the
evaporation is very low. Such places,
however, do not represent the engi-
neering knowledge of the period.

Improved efficiency in steamn boilers
is not wholly due to improvements in
boilers per se, but depends upon other
things as well Fifty years ago any-
thing which looked black and hard
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The great height of the firing line of
the upper battery, 21 feet above the
water line, renders it most effective in
sweeping the country on either side of
the banks of the Nile The motive
power consists of two pairs of vertical compound
condensing engines, driving twin screws. The cyl
inders are 12 inches and 19% inches in diameter by
11 inches stroke. They are of the standard type
used by Messrs. Thornyeroft, of London, who were
the builders of the boat. Steel is supplied by two
Thornycroft water tube boilers, which were pro-
vided with extra large fire-boxes for burning wood.
The propellers are of the Thornycroft screw-turbine
type. They are 3%5 feet in diameter, and, as the ves-
sel draws only 2 feet of water, they extend 18
inches above the normal water level, the bottom plat-
ing of the vessel being arched over above the screws,
so that, practicaily, each of them works in a tunnel.

On her trials the **Melik” made about 12 knots, with
460 indicated horse power and 280 revolutions.

After her trial the ‘‘ Melik” was taken apart and car-
ried by steamer to Ismailia, Egypt. From that point
the sections were towed by canal to the Nile.
reaching the Nile, above Cairo, the vessel was roughly
bolted together and towed to Wady Halfa, the north-
ern terminus of the military railroad. Here the sec-
tions were unbolted and transferred to flat ecars, and
the whole train, carrying the hull .with its machinery,
armament, and fittings, was drawn- to a point on the
Upper Nile above the cataracts, where the vessel was
finally riveted together and proceeded under her own
steam to Khartoun.

In company with the other gunboats which took
part in the battle of Oindurman, this unique vessel did
excellent service by directing a heavy fire upon the
Dervishes who had passed between MacDonald’s di-
vision and the river and were endeavoring to surround
it. The diversion they created was of great service at
that critical moment and greatly assisted in determin-
ing the fortunes of the day.

The Soudan military railway, extending from Wady
Halfa to Dongola, a distance of about 200 miles, and
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LOCOMOTIVE FOR THE SOUDAN

RAILWAY.

Cylinders, 17 by 28 inches, Heating surface, 1,095 square feet. Working pressure, 160 pounds.

Weight, 104,284 pounds.

The furnace was a mere fireplace ; for that, in fact, was
all it could be called. It was much too small for its
function, in a majority of cases, and the grates were
put in haphazard. Solong as they would hold the fuel
to be burned upon them, they were considered to be all
right. The amount of air they admitted was greatly
in excess of that required for proper combustion, and
feed water heaters were unknown. Bridge walls were
not used, as a rule, but, when coal was burned, it be-
came necessary to have some obstacle at the end of the
furnace to prevent it from being thrown over the grate
into the space beyond it. The writer distinctly re-
members opening the furnace doors of old time eylin-
der boilers and seeing nothing at the end of the fur-
nace but a vast cavern which yawned the whole length
of the boiler proper. In afew words, the old cylinder
boiler was a mere tubular pot beneath which a fire was
kindled. Where wood was plentiful and coal was dear,
the former was used in four-foot lengths ; and, from the
fact that it made a great blaze, and looked as though it
made a hot fire, it was supposed to be causing the evap-
oration of a great deal of water. The firemen, how-
{ever, had to keep throwing it in all the timme, and
i burned many cords daily to do very little work, as we
inow understand the subject.

With no circulation whatever, and the effective fire
surface only a narrow zone, or comparatively small
area of the actual surface exposed (half the circumfer-
ential length), it is not surprising that the eylinder
boiler did very little work in proportion to its super-
ficial area and its weight,in which latter must be in-
‘cluded the weight of the setting, since the boiler is
inoperative without it. In this type of boiler there
was a vast difference between the temperatures of the
front and back ends, particularly as the latter was oc-
casionally stuck through the building for want of room
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Switzerland the fizures are more nearly equal.

was supposed to be coal, at all events
good enough coal for a steam boiler ;
it was dumped upon the consumer
pretty much as it was dug out of the
bowels of theearth. Steam users will

sometimes 40 feet. This was set over a brick wall as ] not accept such fuel to-day, and where large quantities
long as the boiler, and having a furnace at one end. !

are burned annually, the amount of combustible is
carefully looked after. Not only is the coal cleaner, but
a better knowledge of its possibilities has enhanced the
work done by it. In addition to betterfuel, the furnace
has been greatly improved, so thatin little and in gross
the steain boiler of to-day has little in common with its
congener of fifty years ago.

But it is very far from perfect yet. What it is and
what it should be are vastly different propositions.
Despite the advance which has been achieved, the
steam boiler is still wasteful in many ways, the heat
units in a pound of coal and the heat units accounted
for by the best boilers show serious losses, and it re-
mains for inventors to make the account balance closer
than it does.

France and the Immigration ot Foreigners.

In France, says Le Chasseur Francais, there are
1,130,241 foreigners, while in foreign countries there
are but 517,000 Frenchmen. The Europeans of various
nationalities residing in France number 1,112,072;
there are, on the other hand, but 217,000 Frenchmen
dispersed through Europe. Of Belgians, 465,870 have
emigrated to France; only 52,000 Frenchmen have
settled in Belginm. The hospitality of France is ac-
corded to 286,042 Italians, while in Italy there are only
11.000 Frenchmen. Of Germans there are in France
83.333 ; the number of Frenchmen living in Germany is
24.000. France has within its borders 14,337 Russians;
bnt in Russia itself there are but 5,200 Frenchmen.
The number of Austrians in France is 12,000 ; the num-
ber of Frenchmen in Austria, 3,000. For Spain and
There
are 77,000 Spaniards in France and 25,000 Frenchmen
in Spain ; 83,117 Swiss in France and 54,000 Frenchmen
in Switzerland.



January 14, 1899.]

Scientific dmevican,

27

DAMAGE BY SPANISH SHELLS ON THE CRUISER
‘“ BROOKLYN.”

Whatever may be said about Admiral Schley as a
tactician, there is one significant fact in the naval can-
paign in the West Indies which his detractors would
do well to keep in mind, a fact of a kind which is popu-
larly supposed to bring more glory to hiin whom it con-
cerns than do any other of the happenings of battle.

Admiral Schley’s ship, the * Brooklyn,” came out of
the campaign carrying more of the scars of battle than
were left by the war upon any other ship 1n the whole
American navy. After the Santiago fight she showed
more shot holes than the ‘' Oregon,” ‘‘lndiana,”
**Iowa,” ‘*Texas,” ‘'‘Gloucester,” and ‘‘New York”
combined, and in the number of separate hits recorded
she was exceeded by only
one of the Spanish cruis-
ers, the ‘*Almirante Oquen-
do.”

When the Spanish fleet
left the harbor and turned
to the westward, the
** Brooklyn” was the only
ship that stood directly in
their way, and, in accord-
ance with a prearranged
plan, the fire of the Span-
iards was concentrated
upon her in the hope of
‘*winging ™ our fastest vessel, and so enabling the fleet
to escape. She was thus exposed to the united attack of
the Spanish ships at the only period of the fight when
they seemed to have had the range of our vessels ; thatis
to say, during the first exchange of shots.

ments, each of which cut its way destructively through
the partitions, bulkheads, etc., of our ships. Our own
shells, owing to the excellent quality of the steel, did
not burst effectively, that is to say, the steel was too
strong for the powder to fracture it into sinall pieces.
This will be remmedied in the future.

The fragments numbered 11, 15, 16, 18, 19, and 20
were taken out of the smokestack casing on the berth
deck. This casing is built of 4-inch steel and extends
from the protective to the berth deck. In the event of
the protective deck being flooded, it would prevent the
water from flowing down into the boiler room. The
holes were mmade by the fragments of a 4'7 or a 6-inch
shell which passed through the side of the ship and

burst on the slope of the protective deck, the fragments

The Vatican.

The assemblage of buildings called by the name of
‘“ The Vatican,” and which extends in an oblong, irre-
gular mass north of St. Peter’s as far as the town walls,
consists mainly of (1) the Papal palace, (2) the court
and garden of Belvedere, (3) the Library, (4) the
Museum. The Papal palace contains, among other
remarkable objects, the Sistine and Pauline chapels,
painted by Michelangelo. The Sistine Chapel con-
tains the painting of the ‘‘Last Judgment;” the
four ‘‘stanze,” or apartments, painted by Raphael :
and the ‘' logge,” or open galleries, painted by Rapha-
el’s pupils under his direction. There are numerous
other apartments, with paintings and other objects

worthy of notice. which are described in the guide-
books. The principal stair
case, mmade by Bernini, is a
splendid work of art. The
Vatican is said to contain
altogether eight greatstair-
cases, more than twenty
courts, twelve great halls.
and several thousand
apartments large and

€ POUNOER

DIAGRAM SHOWING LOCATION AND NUMBER OF HITS RECEIVED BY THE “BROOKLYN” IN THE
SANTIAGO ENGAGEMENT.

small. A corridor, about
1,000 feet long, joins the
Papal palace to the build-
ing called ‘Belvedere,”
‘which serves as a museum.

being deflected upward and tearing their way through | About half way up this corridor is the entrance to the

the casing.,

Vatican library, which was built by the architect

No. 12 isa portion of an engine room ventilator which | Fontana, under Sixtus V. Pope Nicholas V. was the
stood on the quarter deck. No. 14 shows the effect of | founder ot the Vatican library, which has been in-

For itis a | a little 6-pounder shell which struck and passed through | creased by many popes.
curious and very significant fact that when our men | the 34-inch plates of the hammock netting.

The libraries of the Duke of

No. 17 is a| Urbino, of the Elector Palatine, of Christina of Sweden,

went aboard the Sparish cruisers after the surrender the ' portion of one of the beams of the berth deck on the!of the family Ottoboni, and others, have been added

sights on their guns were found to

to it. It contains 80,000 printed vol

be still set at the 4,000 to 5,000 yvards
range at which the enemy opened
fire. It is evident that the excita-
ble Spanish gunners completely lost
their heads, and failed to make
the necessary changes in the sights
as the ships closed in on each
other.

This error on the part of the gun-
ners, coupled with their own state-
ment that the * Brooklyn” was the
object of their first and concen-
trated attack, goes far to explain
the severe punishinent of this ves-
sel compared with the comparative
immunity of the other ships of our
fleet. When Schley saw the * Viz-
caya” alter her course so as to head
directly for his ship, he naturally
supposed that it was the intention
of the Spaniards to close in and
sink him with the ram (a matter
easy of accomplishiment where it is
a case of four vessels against one),
and with excellent judgment he
swung his vessel to starboard, mak-
ing a complete half turn, and took
up a position for a running fight
down the coast with the flying
Spanish vessels.

Now, if the reader who is interest-
ed in the subjeet will turn to a table
published in our issue of September
10, in which we analyzed the gun
fire of our ships at Santiago, he will
find that in the larger rapid-fire
calibers the greatest number of
hits was made by the 5-inch gun,
the *Teresa” being hit by 3, the
* Oquendo” by 3, the * Colon™ by
2, and the **Vizecaya” by 7 5-inch
shells. As the ‘‘Brooklyn” was
the only ship that carried this cali-
ber, these hits must have been made
by her gunners.

This, then, is the record of Admiral
Schley’s ship in that four hour en-
gagement : She was the first under
fire, she was the leading ship in the
chase, she made the best practice
with her guns, and she carried more
of the honorable scars of battle out of the fight than
were to be found on all the other ships of the squadron
comhined.

We think that the gallant admiral may well rest on
his laurels as a fighter, and treat the criticisms of his
tactics with the dignified silence which has character
ized his bearing throughout the war.

The accompanying illustration of a group of mutilat-
ed plates that were cut out of the ship at the Brook-
Ilyn navy yard speaks for itself. Some of the holes
were made by the shells theimnselves at the point where
they first struck the ship and others were made by the
flying fragments after the shells exploded. The gen-
eral testinony of our officers is that the Spanish shells
burst with great efficiency, flying into numerous frag-

S AT AV

12, engine room ventilator; 13, Spanish 6-pounder shell from *‘ Reina Mercedes''; 14, plate from hammock net-
ting, penetrated by 6-pounder shell; 17, portion of deck beam on berth deck; 11, 15. 16, 18, 19, 20, smokestack
casing on berth deck, pierced by fragments of 4'7-inch shell.

EFFECT OF SPANISH SHELLS UPON THE “ BROOKLYN.”

starboard side of the ship, the metal of which was from
3% to 14 inch in thickness.

The ** Brooklyn ” was placed in dry dock soon after
her arrival at New York, where all the injured plates
and other scars of active service were removed or else
covered up by a new coat of paint. When she left the
yard not a trace of the 47 wounds and scratches she re-
ceived could be noticed by the casual observer.

@

THE Spanish vessels * Isla de Cuba” and ‘Isla de
Luzon,” sunk in the battle of Manila on May 1. have
been raised and will be put into serviceable condition.
The ‘Isla de Cuba,” a vessel of 1,030 tons displacement
and 2,200 indicated horse power, reached Hong Kong
under her own steam,

1 umes and 24,000 MSS.. of which
5.000 are in Greek, 16,000 in Latin,
and 3,000 in the Oriental languages.
Partial catalogues of this great store
of learning have been published by
Asemani, Marini, Mai, and other
librarians. The museum or collee-
tion of works of art, mostly of an-
cient sculpture, was begun by Cle-
ment XIII. and Clement XIV., and
greatly increased by Pius VI., who
was a man of taste. and who gave it
the name of *‘Museo Pio Clemen-
tino.” It was illustrated by Gio.
Batta Visconti and his son, Ennio
L. Visconti, in seven volumes folio,
with plates, Rome. 1782. Pius VII.,
during his troubled pontificate, be-
gan a new collection, to which has
been given the name of ‘‘Museo
Chiaramonti.” The two together,
which are distributed along the
court, garden and palace of Belve-
dere, constitute the richest museum
in Europe. Another and more ex-
tensive garden belonging to the
Pope is annexed to the Vatican
palace, and extends along the brow
of the hill.—The Architect.

The Current Supplement,

The current SUPPLEMENT con-
tains many articles of more than
usual interest. “ A Design for an
Electric Launch Motor,” by C. T.
Child, is an important paper, ac-
companied by nineteen illustrations
and working drawings. With the
aid of these working drawings any
mechanic can make and fit up an
electric motor for a launch. * The
Tactical Applicability of the Maxim
Machine Gun” is an interesting and
important paper by Lieut.-Gen. A.
v. Boguslawski, of the German
army. *The Saint Gobain Plate
Glass Manufactory” describes a
great French industry. ‘ Sodor”
describes and illustrates a siphon
for the instantaneous preparation
of soda water. Sir Joseph Nor-
man TLockyer's “ A Short History of Scientific Instrue-
tion” is concluded.
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RECENTLY PATENTED INVENTIONS.

Agricultural Implements,

REVERSIBLE PLOW.—ANTHONY SMITH, Trenton,
N. J. This inventor has provided an improved reversi-
ble plow which comprises a frame provided with a hori-
zontal bearing, and with a locking device. A double
plow is mounted to turu and slide longitudinally in the
bearing, and is arranged to be shifted in and out of en-
gazement with, the locking device by a longitudinal
shiding movement.

Bicycle-Appliances.

LOCK.—GusT JomNson, Willets Point, New York
city. An arm is pivoted to the upper back braces of a
bicycle- frame, and a chain ir attached to the outer end
of the arm, and adapted to pase about the wheel-rim.
A lock secures the free end of the chain. A catchon
the pivot end of the arm engages and holds the loop of
the chain when the lock ie not in use.

GEAR. — WiLLiam H. Symonps, New York city.
In this bicycle-gear, the driving or traction wheel is
turned by a crank-and-link movement from the crank or
primary movement shaft. The gear embodies a link or
pitman attached to one of the pedal-cranks and running
to a crank on a shaft axially coincident with the trac-
tion-wheel. This shaft has a novel multiplying-gear by
which the traction-wheel Is driven at tke requisite speed.

DRIVING-GEAR.—EpGAR COURTWRIGHT, Tacoma,
Wash. This invention seeks to provide a driving-gear
for tandem-bicycles, which shall do away with tbe circu-
lar motion of the usual crank driving-gear, and which
shall also do away with the second chain and its sprock-
ets. To these ends the inventor employs a combination
of triangular levers to which the pedals are attached,
with the usual sprocket driving-gear and chain.

Electrical Contrivances.

TELEPHONE GRAVITY-SWITCH. — CHARLEsS T.
MasoN, Sumter, S. C. The switch devised by this in-
ventor is an improvement in that form of gravity-switches
in which a lever havinga forked end sustains the tele-
phone-receiver, the removing and replacing of which
ie made to adjust the circuits through the agency of the
three point-contacts, so as to be in position either for
receivicg a call or for talking. The contacts are in this
invention always under tension, thus insuring the effect-
ive working of the switch at all times.

SAFETY-LAMP FOR MINERS.—CARL FRANCKE,
Berlin, Germany. Owing to the brevity of the ** life* of
incandescent lamps of small candle-power, the introduc-
tion of electrical safety-lamps in mines has not been
attended with the success which was at first expected.
The present invention endeavors to remedy this fault by
providing the miner’s lamp with two or more incan-
descent bulbs, supplied with current from the same ac-
cumulator or storage battery. One of the bulbs is de-
signed to serve as the main light and the other as a re-
serve or emergency light.

Engineering Improvements.

ROTARY ENGINE.—WiLLiAM O. BrowN, Savan-
na, Ill. The improved rotary engine provided by this
invention comprises a cylinder ; a steam-tight casing on
one side of the cylinder ; a piston mounted to rotate in
the cylinder, and having a spirally-disposed channel, the
ends of which terminate inwardly of the piston ends;
sn abutment-wheel having shaft-bearinge in the casing;
and projections or blades adapted to engage in the chan-
nel. The blades are movable through a slot formed in
a wall of the cylinder.

Mechanical Devices.

MOTOR-FAN. — FRANKLIN LENzZNER, Cass City,
Mich. This fan is particularly designed to be placed
over a bed in a sleeping-chamber during warm weather.
On a casing two fan-blades are secured. Two arms are
attached to the blades, each arm having a serpentine or
undulatory portion. A gear-wheel is motnted in the
casing and is engaged at opposite points by the serpen-
tine portions. By means of the gear the fan-blades may
be extended and contracted.

CANDY-MACHINE.—ALEXANDER G. MCCAUSLAND,
Brantford, Canada. A machine for delivering plastic
candy-stock in drops upon a paper whereon the stock
is dried, has been patented by this inventor. The
candy-stock is forced from a reservoir by air-pressure
produced by a pump, and is deposited upon a web of
paper unwound from a roll driven by sprockets and
chains. The paper passes over an extension-table and
ie cut in desired sizes by two blades.

COPYING-PRESS.—OscAR J. TAEUBER, La Crosse,
Wis. A roll of copying paper is carried in a casing pro-
vided with a tank containing water. The copying paper
is passed into the tank in order to be impregnated with
water. The paper in this wet condition is pressed
against the original by means of three rubber rollers.
When a great number of copies are to be taken from a
ringle original. the reproductions will be produced on a
continuous web of paper, which may be cut into sec-
tions by means of a special knife secured to the casing,

LOCK.—JosepH R. VEDDER and JosePH J. TRES-
8EL, Cincinnati, O. The present invention provides
a lock, comprising a block mount-d to rotate in a cylin-
der, the block having a twisted keyway in which a
twisted key may be inserted. To facilitate the drawing
out of the key, a swivel-head, mounted on a stem ex-
teudedfrom a fixed head, is provided. Since the tumblers
can be reached only in an indirect way, it is evident that
the lock can be opened only by the twisted key.

Miscellaneous Inventions,

TRUSS.-STEPHEN A. D. HARDY, Nevada, Mo. The
invention seeks to provide a truss which shall be
capable of being variously adjusted, as changing con-
ditions may require. On the belt of the truss a pad is
secured on which an adjustable yoke is pivotally sup-
ported. A perineal strap is also provided, which has a
lever on its end, with a hook adapted to engage the yoke.
A hook on the belt engages the pad.

RIFFLE.—CaARLEs F. GaY, Spokane, Wash. This
new and improved rifle is arranged to permit one to

place the riffie-sections in position in the sluice-box or
flume, without the necessity of driving nails, screws, or
the like, into the bottom of the sluice-box or flume.
Leaking of the bottom is thus obviated. The invention,
in order to attain the desired end, consists of a riffle
made in independent sections removably held on the bot-
tom of the sluice-box or flume. -

DEVICE FOR PREVENTING REFILLING OF
BOTTLES.—JouN L. ApaMs, New York city. This
device comprises a hollow, valved shell adapted for in-
sertion into a bottle’s neck, and having in its exterior
a recess with an inclined surface, the lower or inner end
of which is nearer the periphery of the shell than its
upper or outer end ; a rolling, locking device. such as a
ball, held in the recess against the inclined surface, and
arranged to project from the periphery of the shell : and
a spring engaging the upper or outer surface of the lock-
ing device to force it in longitudinally of the shell to-
ward the narrow end of the recess.

BORING TOOI.—THowAs RusserLn, Grand Rapids,
Minn. The parpoge of the present invention is to pro-
vide ap auger with means for directing heat to the
cutting end, so that the tool may readily bore through
frozen ground. To this end the tool is made hollow,
and connected hy means of a valved, flexible pipe with a
boiler or with a hot air-supply.

THILL-COUPLING. — ALFRED BixBy, Richmond,
Ky. The coupling is composed of an axle-portion hav-
ing a middle hook and a circular bearing on each side of
the hook anda shaft-portion having a slot to receive
the hook. Lugs fit into the side bearings, whereby a
part of the draft-strain is carried by the side bearings.
The coupling is designed to afford a strong antirattling.
bearing of large surface, subject to little wear,

NOZZLE.—JAmEs WRIGHT, Roslyn, Wash. To pro-
vide means for the protection of firemen when endeavor-
ing to extinguisb a fire. this inventor has devised a noz-
zle-attachment by which a small stream or spray may be
discharged upon the man holding the hose. The nozzle
has at one side a valve-casing with a port leading to the
bore of the nozzle, and its outer end arranged, as already
mentioned, to direct a protecting stream upon the hose-
man.

JAR.—ANDREW J. HARTMAN, Allentown, Pa. The
jar-closure provided by this inventor has a clamping-
plate with side flanges bent laterally at certain points to
form engaging studs. A clamping lever is pivotally
monnted on the clamping plate and has a bent portion
capable of springing into contact with the engaging lugs.

WINDOW-SUPPORT FOR CLOTHES-LINES.—
JAMES GOoRMLEY, New York city. This invention is an
improvement in clothes-line devices, and consisis of a
pivoted arm attached to the casing outride of the win-
dow, which arm is capable of being swung within the
window-opening when the lower sash is raised. The
lines being thus placed in position, the clothes may be
conveniently attached thereto without danger to the
person hanging out the clothes.

GUTTER FOR GREENHOUSES.—GEORGE M. GAR-
LAND. Des Plaines, Ill. A valley.gutter has been de-
vised. which is constructed to combine a stop for the
glass and a drip-conductor. The devices for fastening
the gutter to the supports are below the weather-face of
the gutter, thus avoiding perforations of the weather-
face. Waterproof connections are provided for the
members of the gutter.

MARINE VESSEL.—GRAHAM FRASER, New Glas-
gow. Canada. To provide a vessel especially designed
to carry ore, coal, grain, and the like, is the object of
the present invention. The ship has two parallel longi-
tudinal bulkheads on opposite sides of the longitudinal
center of the vessel, and transverse bulkheads spaced
apart and extending from one side of the vessel to the
other and intersecting the longitudinal bulkheads to
form outside and middle compartments in the hull.
Doors lead from the outside compartments to the middle
compartments between the bulkheads. Alined hatches
for each set of compartm ents are located adjacent to one
another in a transverse direction.

WAGON-BOX. — THoMAS FORSTNER, Sigel, Minn.
This collapsible wagon-hox consiste of bottom hoards
having interlocking connection; side boards adapted to
rest upon the outermost bottom boards; and guides for
the side boards. limiting their inward movement. A
clamp consisting of a bottom member extends beneath
the bottom boards and upwardly at the outside of the
side boards. Each upper member of the clamp is pro-
vided with a bent locking bar journaled therein and
adapted to engage the inner surfaces of the side boards
when turned down.

VFEHICLE-STANDARD. — JoeN F. Cook, Leon,
Iowa. The standard is provided with a socket formed
with a base adapted to rest on the top of a bolster. A
depending flange integral with the base s adapted to
engage the sides and ends of the bolster. Strengthening
ribs integrally connect the base with the socket. An
upright or stake is removably placed in the socket.

SAWMILL-DOG.—ALBERT D. LANE, Montpelier, Vt.
The object of this invention is to provide a dog for
holding timber upon the carriage so that the stick may
be cut down to a very narrow thickness. The dogz may
be disengaged by the attendant without anproaching the
saw and without marring the last board. The dog slides
on a guide and has two teeth disposed longitudinally of
the carriage. Ore of the teeth is sharpened and the
other blunted, the sharpened tooth being the longer.
' The dcrg is received by a vertical guide movable across
I the carriage.

PLACKET-FASTENER. — MARGARET B. MILLER,
lMalone, N. Y. This placket-fastener comprises two
resilient members jointed together at their lower ends
and having at their upper ends, one a clasp-hook open-
ing toward its opposing member, and the other an elas-
tic pad completely inclosing it and adapted to be re-
ceived into and frictionally held by the clasp-hook.

CARTRIDGE.—Jo0sEFr MUuTHHERR. Nuremberg, Ger-
many. The cartridge patented by this inventor is de-
signed to have only a priming-powder, such as is used in
Ylobert ball-caps. The cartridge is formed with a
shoulder and in its base, powder is filled. A disk bears
on the powder. A bar located in the cartridge extends
transversely thereto and has its ends bearing on the
shoulder whereby the bar is held in place. The bar

bears on the disk and forms an anvil on which the
charge is fired.

CYLINDRICAL, BALANCED GATE-VALVE. —
THERON A. NOBLE, Seattle, Wash, Within the reduced
inlet end of a cylindrical valve-casing, a valve-seat fits
with its cylindrical inlet portion : the scat is formed at
its lower end with a flange so that 1t may be secured to
the casing. The valve-seat extends directly up nto the
casing and is formed with two annular valve-seats on
which a cylindrical gate-valve can be seated. The gate-
valve is located directly above and in alinement with the
inlet-opening of the valve-casing. The valve can be
raised and lowered.

SIPHON DELIVERY DEVICE FOR LIQUIDS.—
FRIEDRICH L. A. RIEMANN, Altona, Germany. Hither-
to it bas been the practice in drawing off liquids by
siphoning to etart the flow by suction through the mouth
—a dangerous practice with corrosiveliquids. Tbe inven
tor overcomes this objection by providing the legs of
hig siphon with suction-devices consisting eacb of a
stuffing box screwed into a cap, and of a rod provided
with a piston.

UMBRELLA - ATTACHMENT. — FRANK SEARLE,
Ennis, Mont. The umbrella of this inventor is 8o con-
structed that when removed by the wind from the hand
it will be closed by the action of the handle or canopy in
comingintocontact with an object. A rod is mounted
to move longitudinally within the stick and connects
with a holder carried by the stick, whereby a runner
moving on the stick is released. A cap on the stick is
mounted to move freely on the stick, and by its means
the rod releages the holder to close the umbrella, when
the cap hae struck the ground.

CRUTCH.—RICHARD SCHWARTING, Brooklyn, New
York city. The foot-section of this crutch is provided
with a removable block or plug of yielding ‘material,
which block is used ag a tip in fair weather. When,
however, the ground is slippery, a spur-section may be
used as a tip, which spur, when in use, will automatically
at each step remove any material which may cling to the
section.

CONSTRUCTION OF ASPHALT PAVEMENTS.—
JoBN L. Apams, New York city. The present invention
provides a means for laying an asphalt pavement capable
of witdstanding the wear of heavy vehicles better than
pavements laid in[the usual manner. The pavement is
80 constructed that it can be taken up in blocks and re-
laid. A novel anchoring device is provided which tends
to hold the blocks in position and to prevent their being
forced up at the sides or ends.

Designs.

CORN-CAKE.—GEoRrRGE H. Cross, St. Johnsbury,
Vt. The design provides a corn-cake having a flat
basz and a semicircular upper surface.

COMBINATION SQUARE.—BURNSIDE E. SAWYER,
Fitchburg, Mass. The chief characterigtic of this square
is found in a web having a circular central opening, the
edge of the web around the opening being raised.

CAP FOR TEETH.—ALLEN W. SmIiTH and HENRY
McDowELL, Parkville, Brooklyn, New York city. These
inventors have devised a g1lt tooth which can be slipped
over an eye-tooth so that the eye-tooth shall have the
appearance of being made of gold.

PUZZLE-BOX. — CHARLES J. STABERG, Brooklyn,
New York city. This design consists of a box having
an entrance door, and the figure of a pawnbroker behind
a counter painted on the bottom of the box. Any small
object can readily be made to pass the door by manipu-
lating the box. Once in the box, it is most difficult to
remove the object by means of the door, and therein con-
gists the puzzle. R

FABRIC. — WiLLiAM H. MAYER, New York city.
The leading features of this design consist of fanciful
flowers formed with leaves radiating from common cen-
ters represnting clusters of elliptically-shaped leaves at
an angle to the radial leaves.

Nore.—Copies of any of these patents will be furn-
ished by Munn & Co. for 10 cents each. Please send
the name of the patentee, title of the invention, and date
of this paper.

NEW BOOKS, ETC.

WHAT SHALL OUR Boys Do FOR A Liv-
ING ? By Charles F. Wingate. New
York: The Doubleday McClure
Company. 1898. Pp. 287. Price $1.

At the present time thir is & most pertinent question,
and a question we are often asked and which is most diffi-
cult to answer. Mr, Wingate, who is weil known as an
expert in his line, has written interestingly of the inclina-
tion, qualifications, physical equipments, moral training,
and overwork in children; publicor private schools,what
to read, the country boy, the city boy, learning a trade,
college education, journalism, legai profession, the art of
public speaking, medicine, engineering profession, busi-
ness, etc. While it is not likely that any one person is
able to speak in a qualified manner of all the professions
named, at the same time there are many generalities con-
cerning them which parents always wish to know and
which are very difticult to obtain. and tosuch persons this
book is admirably adapted. We have not seen any book
in a long time which compares even remotely with it.
Books of this kind are too often written by theorists and
moralists who have had no practical experience what-
ever in the great world.

FLASHLIGHTS ON NATURE.
Allen. Illustrated b
Enock. New York:
McClure Company.
Price $1.50.

The anthor has a large range of activity. which varies
from European guides to curious articles on Italian paint-
ing,and from interesting articles on natural history to
theological questions. In the present volume, at any
rate, the author is certainly athome. The chapters deal-
ing with ¢ Cows that Ants Milk,” “Plant that Melts
Ice,” *“ A Woodland Tragedy,” * Marriage Among the
Clovers,” *Those Horrid Earwigs,” ‘First Paper
Maker,” ** Abiding Cities,” ** A Frozen World,” *‘British
Bloodsuckers,” ‘A Very Intelligent Plant,” * Foreign
Invasion of England,” are excellent and interesting con-

By Grant
Frederick
oubleday &
1898. Pp. 312
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tributions to natural history, and we can heartily recom-
mend the book. The illustrations of Mr. Enock are the
best we have ever seen of natural history subjects. He
has often watched for twelve hours at a time to observe
some rare chrysalis at the exact moment of bursting, and
hir drawings'made under the microscope’ constitute a pic-
torial series of unusual value,

COMPRESSED AIR PRODUCTION, OR THE
THEORY AND PRACTICE OF AIR COM-
PRESSION. By W. L. Saunders.
New York: Published by Compressed
Air. 1898. Pp. 58. Price $1.

These articles have been reproduced from the paper
called Compressed Air. The book is filled with illustra-
tions, diagrams and tables, and will doubtless prove of
value to those who are interested in the nse of compressed
air.

SKETCH OF THE EVOLUTION OF OUR NaA-
TIVE FRUITS. By L. H. Bailey. New
York: The Macmillan Company.
London: Macmillan & Company,
Limited. 1898, Pp. 472. Price $2.

The tasteful volume before us is a most interesting one*
and the subject is treated in an entirely new manner. It
attempts to expound the progress of evolution in ob-
jects which are familiar and which have not yet been
greatly modified by man; it is an effort to make a simple
historical record from unexplored fields; and desires to
suggest the treasures of experience in a narrative which
are a part of the developments of agriculture and from
which the explorer must one day bring material for his-
tory and inspiration for story. It is ten years since these
studies were begun. Some of the material has been pub-
lished in our Agricultural Department Bulletins and itlso
in different journals. The prosecution of these studies
has demanded the consultation of original sources of in-
formation, which has required much travel on,the part of
the author, including visits to European herbaria. The
book may also be termed a contribution to the study of
evolution in plants. Prof. Bailey is to be congratulated
upon the satisfactory completion of an excellent work,
both from a literary and scientific standpoint.

MAGNETS AND ELECTRIC CURRENTS. An
Elementary Treatise for the Use of
Electrical Artisans and Science
Teachers. By J. A. Fleming. Lon-
don: E.&F. N. Spon, Limited. New
York: Spon & Chamberlain. 1898.
Pp. 408. Price $3.

Prof. Fleming is a well known English authority
on electrical matters, so that a work from his pen is of
more than usual interest. A number of years ago the
author published a reprint of a course of lectures under
the title of ** Short Lectures to Electrical Artisans.” This
book ran through many editions, and owing to the pro-
gress in electrical science, an entirely new edition has
been required and the present volume may be considered
to take the place of it. The chapters deal with magnets,
force of magnetic flux, electric currents, electromotive
force, the measurement of electric currents, electro-mag-
nets, inductions, alternating currents, electrical measur-
ing instruments, the generation of electrical currents.
Mathematics have been very carefully avoided in this
book, and the work cannot fail to have a large circu-

lation among students interested in electricity. It is

illustrated by some 135 engravings.

TOPOGRAPHICAL SURVEYING. Includ-
ing Topographical Surveying. By

George J. Specht. New Methods in
Topographical Surveying. By Prof.
A. 8. Hardy. Geometry of Position
Applied to Surveying. By John
B. McMaster. Co-ordinate Survey-
ing. By Henry F. Walling. Second
Edition, revised. @New York: D.
Van Nostrand Company. 1898. Pp.
210. Price 50 cents.

The essays republished in this volume have already
won the approval of practical surveyors, having appeared
as original contributions in The Engineering Magazine,
This book is issued in answer to an increasing demand
for a good guide to modern methods of surveying areas,
and the articles were brought together to form a single
volume. The methods of surveying described in this
little volume are according to the latest practice of topo-
graphical engineers. As it is issued at such a low
figure, and in view of the excell of its cc ta, there
is no doubt that it will command a large sale.

MATTER. ENERGY, FORCE, AND WORK.
By Silas W. Holman. New York:
Macmillan Company. 1898, Pp. 257.
12mo. Price $2.50.

The author is the Emeritus Professor of Physics in
the Maesachusetts Institute of Technology. The pur-
pose of this book is to present a fundamental review of
four of the chief concepts of physics which shall be
helpful to students and teachers of natural science as
well as tomany who have less direct concern in them.
The attempt is made to lead up to the concept in a plain
and logical way, and thus to arrive at a set of definitions
which shall be at once clear and distinct. The author
has acquitted himself of this difficult task with great
credit. We have rarely seen a more clear and lucid ex-
planation in any of the concepts of modern science. Com-
ment is made on the various current definitions, but the
book is constructive in spirit, not critical, and it is the
more valuable on this account.

SoAPs. A Practical Manual of the Manu-
facture of Domestic, Toilet, and Other
Soaps. By George H. Harst. Illus-
trated with 66 engravings. London :
Scott, Greenwood & Company. 1898.
Pp. 385. Price $5.

It has been some little time since a mew work upon
soap-making has appeared. The present volume ap-
pears to he much more modern and up to date than any
of the others with which we are acquainted. It is a prac-
tical work by a practical man. Especial attention is
given to hinery and pr« of soap-making rather
than to formulas. This is what is needed, as the formulas
are far more readily obtainable than information regard-
ing the method of using the same. The book is well
illustrated by engravings showing machinery uged in
soap-making according to English practice.
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(7542) J. D. asks: How many pounds
of compression is required to the inch to make liquefied
air? A. No amount of compression will'lignefy the air,
unless it is at the same time cooled to at leaat 220° Fah.
below zero. When cooled to this temperature, a pres-
sureof 585 pounds to the square inch i8 required to
liquefy it. In practice a pressure of from 2,000 to 2,500
pounds per square inch is employed.

(7543) Q. writes: 1. I have a battery
composed of four Edison-Lalande cells. What charge
should be used inthe cells? What E. M. F. should each
cell have? What internal resistance should each cell
have? A. The Edison-Lalande cell is charged with a 25
per cent solution of caustic potash in water, or one
pound of caustig potash to three pounds of water. The
E. M. F. of these - cells is about seven-tenths of a volt.
The internai resistance varies with the different forms
from 0'02 ohm to 0'5 ohm. 2. What voltage should it
take to electrolyze, at a fairly rapid rate, water, hydro-
chlonic acid, copper sulphate, sodium chloride, sodium
sulphate ? A. All these substances will be decomposed
at a fairly rapid rate with any voltage above 20 volts. 8.
‘Where should one be able to procure, in Canada. sticks
of commercial zinc about® inches long and 34 inch in
diameter, and suitable for use in home-made Bunsen
cells? A. Zinc rods of thia size must be made on special
order. Address any dealer in metals. We should ad-
vise yon not to use a large rod of zinc in a Bunsen cell,
but either a plate bent intoa cylinder or a Daniell’s zinc.
For these address any dealer in electrical supplies in our
advertising columns. 4. Is there any relation between (a)
hardnees and density, (b) hardness and ductility, (c)
density and ductility ? A. No relation is known between
these dissimilar properties of matter.

(7544) C. T. P. asks: 1. Would good
Lowmoor iron forgings be better for the field magnets of
the simple electric motor described in SciENTIFIC
AMERICAN SUPPLEMENT, No. 641, than the Russian iron
and have them jointed at eachend ? A. Any good soft
wrought iron may be used for the field of the dynamo of
SupPPLEMENT, No. 641. Cast iron can be used, but the
dynamo will then have only one-half the output which
it will have if wrought iron is used. 2. Please give the
voltage and amperage of 8 cells of plunging bichromate
batteries. A. The working voltage of the bichromate
cell averages about 1'8. Eight cclls will then have about
14 volts. The current on short circuit is very large, but
drops rapidly. No figures can be given for every case,
since 8o many factors enter into the problem: freshness
and strength of solution, distance hetween plates, con-
ditions of zincs. Four amperes is perhaps a fair figure
on an ordinary circuit. 3. How large a storage battery
would be required to give the same voltage and amperage
and how to make one, and the difference in the cost of
them. A. You will need the same number of storage
cells as of potassium bichromate cells. A charging bat-
tery will also be required. Thc cost of both will be much
greater than of one alone. A form of storage cell is de-
scribed in SCIENTIFIC AMERICAN SUPPLEMENT, No. 845,
price 10 cents.

(7545) F. B. F. writes: 1. I have a mo-
tor made from the drawings and specifications in the
SuPPLEMENT, No. 641. which I wish to convert into a
dynamo. What size wire and what quantity will it re-
quire on the field magnets? Also what size wire and
what quantity and what style of armature will produce
a current of 50 volts? A. Thereseems to be a confusion

of ideas here. To convert the motor of SUPPLEMENT, best thing to do is to buy armature disks punched tor' H.J, L., you stated that the alternating current taken ! Cone and ball bearing, King & Egan.

No. 641, into a dynamo is one thing, to build a dynamo
from the sketch inclosed 18 quite another thing. First,
to convert the motor. connect to some source of power
and run 1t up to full speed. In case it does not generate
current, discoanect the field circuit and excite the field
by a battery. Such small machines are quite likely not
to be self-exciting. Second, it is not well to attempt to
build A dynamo from your sketch. It is not well de-
signed. The cores of field magnets are 3§ by 134 inches,
having only 14 square inch area of cross section. Quite
too emall. The space left for a spool and wire is only $4
inch by 21g inches, too small for a winding for 50 volts,
The pole pieces are much too heavy for the other parte,
and the armature space too large. 2. How many, if any,
50 volt 16 candle power incandescent lamps will it light?
What speed will it be required torunit ? A. Your ex-
pectations in question 2 as to output are quite too large.
Such a machine will not light any 16 candle power 50
volt lamps It might be wound to light a few 6 candle
power low voltage lamps. A dynamo which is only 10
iuches by 5 inches by 21§ inches cannot furnish a heavy
current. You cannot produce a 14 candle power lamp
which can be lighted with one ampere at 14 volts. Three
and four volts per candle is about as well as any one can
do now. Our advice would be to find a plan fully de-
veloped for a dynamo which will do the amount of work
you need to have done. You can light & to 10 lamps of
16 candle power with one horse power. 3. What size
and what quantity of wire will it require on armature
and field magnets to produce a current that will light 14
candle power 14 volt 1 ampere incandescent lamps, and
how many will it light ? At what speed will it be neces-
sary torun the dynamo ? A. There is a book giving
plans for several sizes of dynamo from 1g horse power
to a 20 light machine by Edward Trevert. This we can
send you for $2.50 by mail.

(7546) J. E. D. writes: 1. Treating on
the velocity of falling bodies, Avery’s ‘* Physics,” on
page 107, example 53, statement is made as follows :
** From an upper window drop simultaneously, from each
hand, an iron and a wooden ball, both of same size, but
varying in weight, and observe that both reach the
ground practically at the same time.” A. The state-
ment quoted above is the theoretical statement usually
found without qualification in elementary text books of
physics. For small, compact masses of heavy material,
such as stone and common metal, falling not more than
200 feet in the open air the actual velocity acquired agrees
very closely with that given by theory. 2. Will you
kindly give formula governing say a lead ball weighing
ten pounds, and a wooden ball of same size weighing
one pound, dropped from an altitude of 1,000 feet where
air pressure is fifteen pounds per square inch at ground?
Kindly dilate upon theory, for there is a diversity of
opinion here. A. When two bodies of the same size but
of different weight fall through the air, the air resists
motion unequally. The same laws of pressure which
apply to a body at rest, against which the wind
blows with a certain velocity, apply to these bodies.
Since the same pressure is produced by a body moving
against air at rest, as by the air moving with the same
velocity against a body at rest. The formulas asked for
are those for wind pressure against structures as given
in works on engineering. The surface pressed upon is
the area of the equator of the ball. The mean velocity of
a falling body is the velocity at the middle of the time of
its descent. The mean resistance of the air is that due
to this velocity as per tables given in engineer's pocket
books. This multiplied by surface pressed upon gives
total resistance. The difference in air pressure for 1,000
feet is one-half pound per square inch. After all calcu-
lations and allowances have been made, the calculated
result will probably differ widely from the result of ex-
periment, just as the calculated wind pressure for a
bridge differs widely from the real pressure. Nor are
there any experimental results to be had. There is no
place on the earth where a ball can be dropged in open
air 1,000 feet. The Eiffel Tower is nearly this height,
being 300 meters. Balls dropped down the shafts of
mines nearly realize the conditions imposed.

(7547) W. J. K. asks: 1. What kind of
lead is used for storage battery plates, cast or rolled ?
A. The plates of accumulatoyg are of cast lead. 2. If
litharge is used to coat the plates, how long will it take
the plates to * form * so that they can be used ? A. The
length of time depends on the size of plate and strength
of charging current, but it is always a number of hours.
8. If the cell is left uncharged, how will it be affected ?
A. The cell is rapidly destroyed. 4. If it ie left charged,
how will it be affected ? A. If a cell is left charged or
uncharged for any length of time without using it, a
hard insoluble sulphate of lead is formed which hinders
the action, uses up active material, and tends to disinte-
grate the plate. 5. Does the liquid in the cell ever have
to be renewed ? A. The sulphuric acid is not used up in
the action of the cell, but remains and is used over and
over again. 6. How can you tell when the cell is fully
charged ? A. A cell is charged to 25 volts charge till
gas is given off rapidly from the plates. 7. About how
many amperes will a cell give having five plates, each
8inches by 1inch? A. About six-tenths ampere.

(7548) G. H. F. asks: Will the heater
described in SuPPLEMENT No. 1112 work on alternating
current? A. Certainly. One sort of electric current may
be transformed into heat as well as another. The heat-
ing effect of a current is proportional to the square of
the current in amperes and to the resistance in ohms, or,
expressed in letters, to C3R.

(7549) J. R. C. writes: Please give
something of the construction of a repeating coil. Such
a8 used in connecting a ground circuit with metallic tele-
phone circuit. A. A repeater coil is an induction coil
whose two windings are put on together and are of equal
length. One of the windings is u-ed to complete the
metallic circuit, the other to connect between the sub-
scriber’s wire and the ground, so as to complete his cir-
cuit without grounding the metallic circuit. Various
sorts and modifications of this can be found in Poole’s
Telephone Handbook, price $1.50 by mail.

(7550, C. O. H. writes: 1. I am about
to make a new armature of the drum type for motor 641,
as 1 think it will have double the efficiency with the
same amount of wire. How many wrought iron rings
would be best to use and of what thickness ? A. The

the purpose with projections making grooves into which
the coils are wound. These disks are about g4 inch
thick. The armature will then be built as shown in
SuPPLEMENT No. 600, price 10 cents. With paper disks
alternating with the wrought iron disks, the armature
core should be a little longer than the width of the pole
pieces. 2. If practical, I should like to get 110 volts
from it when run a8 a dynamo. Then what size wire
should I use and how many layers ? A. For 110 volts,
use No. 30 A. W. G. single covered wire on armature and
No, 28 A. W. G. single covered wire on fields, winding
the coils to same size as in original form. 3. Should it
be wound in twelve or more rections ? A. Twelve is a
good number of gections for the armature.

(7551) T. E. says: 1. Iintend to make
a storage battery of six cells, having a capacity of 100
ampere hours to each cell. They will be made on the
Faure system. What would be the highest amperage
that could be used in charging them (without injury) ?
A. Use 6 to 8 amperes per square foot of surface of posi-
tive plates, reckoning both sides in charging a storage
battery. 2. How many hours would they run four 8-
candle power lamps? A. To find the hours, multiply
the amperes required foreach lamp by 4 and divide the
100 ampere hours by this number. 8. Of how low.volt-
age can a 16-candle power lamp be had ? A. Sixteen-
candle power lamps are usually made for 100 or for 50-
volt circuits. With six cells you will not be able to use
a light of more than 10 volts, and to obtain 16-candle
power would require 5 to 6 amperes. No incandescent
lamp is made to carry so large a current. 4. Does a
dynamo and storage battery work well in a low tempera-
ture, such as 20 degrees below zero? A. We know no
reason why a dynamo should not work just as well at the
north pole as anywhere else. The liquid of a storage
battery will not freeze at 20 degrees below zero, and the
battery will work as long as the liquid is unfrozen.

(7552) W. M. P. asks: 1. How can I
change the current of a small magneto (10,000 ohms) so
as to get an even and smooth current as from batteries ?
A. By running it 8o fast that the impulses of the cur-
rent are as rapid as those from the battery, which, we
hardly need to say, cannot be done. 2. Would it strength-
en the current any in a dynamo (110 volts) to excite the
fields separately ? A. Yes; by just the amount of cur-
rent which the resistance and self-induction of the field
uses up. It is, however, cheaper to furnish this current
from the dynamo itself than to provide it from some
separate source, if the dynamo gives a direct current. If
the dynamo is alternating, it must be separately excited.
3. I have a small one-quarter horse power motor, but do
not know how many volts it is wound for. The fields
are composed of a large iron ring and there are four
places for windings. In each place is wrapped two
layers of No. 20 wire. The armature is composed of an
iron ring, with eight parts, and is wrapped with No. 24
wire. There is an additional part to the fields which fits
inside the armature which looks like a two pole arma-
ture, but is fastened to the base. How could I change
the windings on this motor 8o as to run it on a 10
volt current ? 4. I have the castinge for a small dynamo
or motor fields, have place for but one winding, and
this is 134 by 114. What size wire should I use to make
this a dynamo and what to make it a motor? (The ar-
mature is a three pole one.) A. Get someone to measure
the machines for you and calculate the necessary altera-
tions. These questions illustrate what we are receiving
every week-—questions which cannot be answered be-
cause sufficient data are not given. 5. Is there any way
to make a + magnet and a — one ? I mean by putting a
current into it so that you can shut it off whenever de-
sired. A. No: a positive pole cannot be produced with-
out 4 minus pole. 6. What use is a condenser to an 1n-
duction coil ? A. To give strength and efficiency to the
discharge. 7. What is the difference between a spark
coil and an induction coil ? A. A spark coil has but a
single winding through which the current flows and
which gives a spark on breaking the circuit. The induc-
tion coil has two windings, and a current is obtained
from the secondary whenever the current is made or
broken in the primary. 8. Also, how and what is a step

up transformer and a step down trapsformer, and what |

is the difference? A. By a step up transformer the
voltage of a current is raised and by a step down trans-
former it is lowered. Both are induction coils. We
would recommend to you the purchase of Hopkins' Ex-
perimental Science, price $4 by mail, and of the Elec-
trical Library, price $5 by mail. From such books you
can obtain the answers to such questions as the above,
besides much other valuable information.

(7558) E. F. 8. writes: For reply to
question how to make an electric heater, you give me
amount and size of wire to connect to arc light circuit.
What I wanted was something to connect to ordinary
incandescent circuit, even if the heating capacity is very
smail. A. The directions for an electric heater are the
same, for any sort of circuit, arc or incandescent, direct
or alternating. Divide the voltage of the circait by the
number of amperes desired and the quotient is the num-
ber of ohms of resistance which must be used. The
quantity of wire can then be found from tables. If
German silver is used, only one-thirteenth as much wire
is needed as for copper. If iron is used, take twice as
much as of German silver.

(7554) W. B. B. writes: 1. I am build-
ing the simple motor described in SUPPLEMENT No. 641.
‘Where shall I connect the battery to the machine, Fig. 9?
A. Connect the battery to the binding posts, g and ¢/, in
Fig.9. 2. Please state how to make the battery to run
the motor. A. You will find a battery especially adapt-
ed to such work as running this motor fully described,
with drawings, in SUPPLEMENT No. 792, price 10 cents by
mail.

(7555) M. L. asks: What is the mean-
ing or derivation of the word ‘ Breguet,” used in de-
scribing certain watch movements -as ** Breguet hair
spring.” The word is, of course, French, and cannot be
found in dictionaries. A. *‘Breguet’ 1s the name of a
man, a Swiss watchmaker, Abraham Louis Breguet,
born 1747, died 1823. See Webster's Dictionary, bio-
graphical section. His name is connected with his in-
ventions,

-(7556) A. C. 8. writes: In your issue of
November 12, under Notes and Queries in answer to
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from the street line can be changed into a direct current
by the use of a rotary transformer. Will you please
publish in your paper for the benefit of the readers how
such a transformer can be made? A. A rotary trans-
former is a motor and dynamo working together. It is
used when a direct is to be changed to an alternating
current or the reverse. The current to be transformed is
used to drive the motor partand the motor drives the
dynamo portion to generate the current desired. As the
machine is usually built, only one field winding is used,
but a double winding is put upon the armature, one of
which is the motor circuit and the other the dynamo.
‘We have not published the design for any such machine.
A design is needed for each voltage to which the current
is transformed. The company supplying the main cur-
rent should be applied to for such transformers.

(7557) J. L. B. asks: 1. Can you furnish
me with a process of cutting an oval-shaped hole from a
plate of double thickness glass, without boring? A. A
hole is first to be drilled through the glass with a corner
of a file wet with camphor dissolved in turpentine. The
plate should rest firmly on a small block of wood directly
under the point of the tool, in order to avoid fracturing
the glass. When the hole is drilled through it may be
enlarged by a round file, wet in the same liquid. If the
hole is to be quite large, it can be worked out to its fuil
size by a hot iron, carefully used, cutting a narrow
piece, each time starting from the holeand leading the
crack into the hole a quarter way around. Patience and
experience will, in time, enable you to do a good job.
Don't try a plate of any value at firet. 2, May the pri-
mary of an induction coil be made by using a spark coil ?
A. It might answer for a small coil, bnt you had better
build your primary up, adapting it to the secondary.

TO INVENTORS.

An experience of fifty years, and the preparation
of more than one hundred thousand applications
for ?atentsut home and abroad, enable us tounderstand
the Jaws and practice on both continents, and to possess
unequaled facilities for procurmg patents everywhere
A synopsis of the patent laws of the United States and
all foreign countries may be had on application, and per-
sons contemplating the securing of patents, either at
home or abroad, are invited to write to this office for
prices, which are low, in accordance with the times and
our_extensive facilities for conducting the business,
Address MUNN & CO., office SCIENTIFIC AMERICAN.
361 Broadway. New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

JANUARY 3, 1899,
AND EACH BEARING THAT DATE,

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

616,975

616,997
616,910

Advertising apparatus, C. A. Rollason et al..
Air_purifying and ventllutm W
Whitney
Air tight lid, " For
Alarm. See Bicycle alarm
Animal trap, J. oover..
Auger, earth, lsgng & Phares.......
Back pedaliug brake, V. E. Doremus.
Baking pan, cake, V. D. Allen..................
Bale tie making machine, Manville & Weeks.
Barrel pitching machine, E. Rau
Battery. See Storage battery
Bearing, ball, O. C. Kuipe.
Bearing for wheels for agric

617,185
616,941

Beating apparatus. R. A. Gipple.. 17,093
Bed bottom, spr wg E. J. Antoni. 616,874
Bell, bmycle Barton...... 7,220
Bell. bicycle, W. A. Butler...... 616,893
Bell clamp, bicycle, G. W. Eddy 617,240
Bending machine, C. S 617,195
Bicycle, F. P. Bemis 617,213
Bicycle. M. L. Nicho 616,957
Bicycle alarm, G. K. H . 617,013
Bicycle brake, A. M. Cushing. 616,905
Bicycle brake, Moorhouse & Turner.. . 617,037
Bicycle dnvmg gear, A. GOWer........oocvennes . 617,

Blc&cle folding basket attachment, McDonald & o
Bicycle tork crown, C. H. Smith.. 6}'

Bicycle parasol attschmem Harrison
Bicycle saddle. . Beck..
e safety attachment, W
e support, Koehler
e support. J. Leach
ycle valve, C. W. Beman...............
Bnllmrd cue chalker. C A W & D. Devore.
Billiard cue holder, F. Beattie.............
Binder, temporary. Watters & Gould
B del. clover or flax attachment for self,

B]tumen from sand. method of and appurat,us or
extracting, A. 8. Cooper 0
Boiler. See Steam boiler.
Bolt holder, D. L. Shumate.....
Bone black, revivifying, C. Catlet
Bone black substitute and method of manurac-
ture, C. Catlett......cooeiiiiiiiiiiiniiinnnnnns ot
Bottle, 8. E. Wharton..................
Bottle, non-refillable, J. R. Lavender.
Bottle sto%)er C. O. Roskoten....................e
Box. See Clothes pin box.
Brace. See Mining brace.
Bracket, F. S. JewWett... ..ooviiiiiiineiiieiiinnennens
Brake. See Back pedaling brake. Bicycle brake.
Car brake. Electromagnetic brake. Wagon
rake.
Rrake apparatus, J J Kennelly........ocooeevvenen
ridge, movable, C. L. Strobel.. .6
ridle bit holder, G. Schneider.
uckle, J. Polka....................
uoy . electric, E. W, G. C. Hoffmann (r
Burial structure, R. M. Hunter.......
Burner. See Gas burner.
Burner, W. R. Jeavons...............
Burner, ILannert & Jeavons .
Burner attachment, B. St.rauss
Button loop, J. Blumenthal........
Calculating machine, H Goldman_.
Calipers, J. H. Culver. .....
Camera, magazine, A
Camera, magazine,
Can opener, A. Pa
Cans, pitchers, etc., closing dewce for, J. Gawron
Cane wagon, sugar, M.
Canopy. head..S. Crocker
Car. air storage motor‘ R Hardie.
Car brake, S. Stitt8...............
Car couphng, M. M. Bishop..
Car coupling, E. C. Washburn,.
Car roof, double. C. H. Hutchins ..
Carding engine dividing apparatus, A. 3]
Sama:ze tog stnrm curtam, J. T. Lawless.
ase.
Casein with hthmm salts, composition of. G.

617,210
. 617.241

Centrifugal machine, T. Henderson................ 617,153
Chair. See Wh eeled chair.

Chuck, K. Marcille

Cigar band, A. E. Morris.. . 617,
Circuit closer. J. D. Garlog . 617, %7
lamp. See Bell clamp
Jointing clam
Clevis for renu]atmg Prlow furrows, J. H. Nelson.. 616.955
Clevis, singletree, G. Thorsen........ .............. 617.264

Clock bell, alarm, W. E. Pnrter
Clothes drier, J. i1. Beardsworth..
Clothes line trolley, E. Gilon...

Clothes pin box or holder, R. C.
Clutch. friction, H. W. Hili

Compass, beam, F.
Concrete breaking machine, Fai

. 61
hlld & Wilton..
61



30

Conveyer drive chmn. A. R. Anthony....... 617,137, 617 138
Copi g press, C. S. Phelps.............. . . 617,
Corks, machine for reshapmg crown, H. W. (‘amp-

be:
Corn popper or coffee roaster, rotary. 8. P, Pickett hlb 9M
Cotton gin grid, M. D. Daroovala................... 7.229
(,ounter and shelving, movable combination, D.

2 11111 000 SR Ooaoa00000000A00000 OO HOB0B000gR00 617.021
Couulmx See Car coupling. Thill coupling.

Vehicle coupling. _
Crane. H.SawWyer............cooiiiiiiiiiiiiianeeen, 617,051

Crate, egg. R.
Crushing or grmdmﬁ
Cuff fastener,
Cultivator
Cultivator.
Cultivator.
Cultivator.
“Cultivator.

. 617.011
. 616,921
agl ey ..............

:_L.

riding, J. H. Pattee

Curtain pole, window, B.
Cutter head, W. H. Chafr
Cycle chain cleaner. J. C. C

Cycle saddle support, w. B Wllberforce 617,000
Damper, stove, A.Ohnemus.................. 617,256
Dental forcep jumts, guard for, J. A. Gholson. 617,247
Detector. See Fire damp detector.

Dlsmt‘ectlnza paratus L J.Walzo..oooooa 616.994
Door, W. D.Plue......... 617,120

Door check 1 Larqen
Doorcloser, Hogan & \lchahon
Door hanger track. L. A. Kirk..

Door or gate fastener. G. Baldry
Door or like hook. D. Taylor. ......
Door, storm. O. Cobb..............
Dowel for conduit pipes. 8
Draught rigging, J. A. Pi
Drier. See Clothesdrier.
Drying apparatus. W..J. M. Dobson.. 617,148
Drill.  See Grain drill.
617.194
516,872

617,121

Electric elevator.
Electric furnace, J. A. Deuther
Electric machines, means for cooling dynam

Von Siemens & Rotth
Electric motor. C. R. Meston.
Electric switch, O. H. Schuck..

Electric switch, quick break. Bossert & Holton... §17.275
Electrical apparatus, helix for, J. T. Williams.... 617,067
Electrical eonduits. pilot wire rod for, J. Arnot... 617,
Electrical distribution system, S. Kirlin............ 17,1
Electricity from machinery of locomoutive ., means

for generating, H. F. Roach ..................... 617,187
Electrode for storage batterles, tubular, T. A

111 F: 3 B008 0o00qa00000000n000R G enonan Iaes 617,003

Electrode. storage battery, T. A. Willard. . 004
Electrodes, means for producing battery, T. Al

WAIHATA. . oeeeeeneeeneaanenneieeoanasensnenananies 17,002

Electromagnetic apparatus for actuating mech-
ani smag ZZSON 6

Electromagnetic brake, F. C. Newell..

Klevator. See Electric elev ator.

Elevator. E. M. Fraser

Iind gate fastener, M. 1. Koch

Engine. See Carding engine. Gas engine. Ko-
tary engine. Steam engine.

Engine, O. P. Hartman

Exbibitor and protector, window shade, ’l‘ H.

617,249

31 6B A 0B 0n0006 00000000 0a0A00 0008080800000 .. 616,950
Kyeglass attachent, C. A. Etherington, Sr 617,242
Eyeglasses or spectacles, mounting for rimless. J.

T | 0860 RgaR00N 00000Ra000000000000000000A0RIRARD 616,904
Fare register, J. J. Kennelly................. 616 932. 616,934
. 617,269

Fastener stud member, separable, G. E. Ada
keeding machine, H. P. Feister.. 5
Fence, C. J. Quinn.................
Fence machine, A D. Wilkinson.
Fence mnchme. wire and picket,
Fence, wire. J. M. Denning
FKerrule, screw.J. A. Joans
KFiber, refining vegetable.
Filter. faucet, W. H. Vance,
Filter for conductor pipes,
Filter, water, O. E. Nickey
Fire and street service hydrant,
Fire damp detector, G. A. Lyncker..
Fire engine use, harness sup) ort for,
Fireproof door for theaters, I 8. Stewar:
Fishing tackle, O. 1\ Douﬂher ........
Floor covering fastener, J. K. . 6
Flooring, machine for making tomzue ‘and groove,
G. Johnson, Ji . B
Flour, etc., manufacture of. E. B. Watson
Flower pot. M. L. Prlce ...................
Flower stand, A. H.
Fly paper holder, Fernald & Karten.
Fruit from damage in shipment, method of and

device for preserving, S. R. Divine.. . 617.235
Fruit picker, . Propst 617,258
Furnace. See Klectric furnace. Roastmx ‘fu'r-

nace.

Furniture, store, Kleiner & Parkinson............. 617,292
Fuse. combmed time and percussion, J. A.
..................................... ... 617.265
Game C‘ E. Gibbs.. . 617.306
Game apparatus, ball, Neely & Rradt...... . 617297

Game counter, Markgraf & Boemermann.
Gas. burner, incandescent, C. S. Pmkham
Gas engine, C. C. Riotte
Gas generator, acetylene, F. E.
Gas generator, acetylene, J. L.
Gns generator, acetylene, J. I.. Styron
Gas _or vapor burners, automatic cutoff for, C.
Bargamin
Gas.pump or compressor, J. Keith.
Gas vending machine, J. Geen.....
Gearing, chain, J.
(Generator. See Gas Renerntor
(yenerator. k. J. Fur)
Gong, electromechamcal C. E. Beach.
Grade delineator, Batson & Sawtelle
Girave cover, D. Cameron
Grease tr \p, H. Sieben......
Grain drill, G. W. Kirkpatric
Grinding or polishing knife
machine for, C. F. Ern..
Guitar and mandolin, combi

Hammer, power, H. Whomes.. 616,998
Handle. See Tool handle.

Handle, W. Klein.. 617,108
Har}n]ger. See Sash h: oap hanger. Trousers

anger.

Hamess terret, A. E. LYCAN...........ceevunerennnn. 617.109
Harrow cleaner, spadinz, A. Anderson . 617,070
Harrow, revolving, ¥. Tiemann........ 617.063

DI 616,885

Hnrveit,er, potato.J. ‘P. Brenn
Haners’ kettles, device for cleansing, J. E. Mor-

.. 617,296
Hny or manure loader. C Malmqulst . 616.948
Hay tedder, J. A. Swanson............. . 617.202
Head rest, H. M. Jo ss ................................ 617,025
Heater. See Kiln heater. Tire heater.
Heel trimming machine, A. McDowell............. 617.038
Hinge, detachable. J. H. Morrison... ... 616.95

Hinge detachable, S. B. Phifer...
Hogring, A. Deerwester..................
Hoisting trip and sling, E. W. Wiley, Jr

See Donr or like hook. Smgletree hook.

... 617,043
L. 617,146
617,267

Hook.

Snn 00
Horse boot, .l Galpin 617.153
Hydraulic jeck, .l. Weeks. 617,135
Indicator. “See Station indicator.
Insecticide and making same, C. E. Hore.......... 617,020
Insulating arm, J. D. Taliaferro-..........i......... 617.06‘2’
Iron. See Sad iron.
Jack. See Hydraulic jack. Trip jack.
Jar closure, G. W. Burkhart....... ............... 616.800
Jointing clamp, J. N. Roberts....................... 617,123

Joints for tubular articles, machine for making,

J. N. Halifax 616.920
Kiln heater, G. W. Soule...... ... 617.260
Knitting machine, J. F. Nelson . 617,039

I.abel holder, F. P. Mensch.......
Lamp, acetylene generating, H.
Lamp, cupola tail, E. S. Piper
Tamp holding device. adjustahle. M. M. Parv:
Lathe attachment for cutting irregular forms,

. 61695

d 617 041
. 616,966
. 617, 179 ;

P. Brophy......
Leg, arnﬂcml W.
Level, ditching, S.
Lever arms to their shafts,

616.887
616.87:3
. 616,912

obinson 617,124

I.:ght wells, means f ittenden . 616402
Lightning arre:ter and fusible cutout. combined,

Lawton & WilCOX...oiiiiaieiiiieniiinsaniieiannsn 617,170
Lime liquor, apparntus for making bisulfite of, V.

o D 800000000000000a00B00 A0 Ba0RC0B000000R 17,237 |
Liquid cooling apparatus. G. A. Barnard.. b17 218
Liquid distributer. J. W. Tallmadge................ 616,
Liquids from solids, apparatus for separating,

Koneman & Hartley.......ocovveiiiieniniennnnen 617,029
Lock. 8ge Sash lock
Locomotive. com pound S. H. Dunning............ 617,238
Loom, W. S. ThOomas ...........ocoiiviiieiiiinnnnn. 617,311
Lomn batteils, menns for securing shuttle blocks
LW, Schaum......oviieiiiiiiiiiiiieet aenen 617,191
Loom letoff motion, weaving., Poyser & Bail....... 617,045
Loom p at t ern arresting mechanism, G.'F. |
¥ T B oeaa00060000a00Ca00aa00Ea00a00E00 .. 617,290 |
Mnndolin dsbeli oL . 617250 |
Manual power press. Dewes & Shedlock 617,

Matting,’A. Buchwalder
Mattress. wire, I. J. Maier..
easuring maching, rope, K. G. Chiton.

.

| own one.

- Eler
" en'.ml S
617230

Scieutific dmerican,

Movertisements.

ORDINARY RATES.
lnside Page, each insertion. - 75 cents a line
Page, each insertion, al

@'For some classes of Advertisements, .specml and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the iine,
and is ser in a.% ate type. Kngravings may bead adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
mornmg to appear in the f.. llm\ ing week 8 issue.

00D or MIETHL WIIHI(EBS

without steam power can save
time and money by using our

Footand Hard Power Machinery
SEND FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.

SENECA FALLS MFG. COMPARY,
- 696 Water St., Seneca Falls, N. Y.

PCWER & FOOT MACHINE HOP o
ATH ES- AND SUPP 5 gglilgéugeaté

| SEBASTIAN LATHE CO. IZOCULVERT ST. CINCINNATI.0.

Foot Power grgda’gllgsn ot B sy Plan-
a] Al T
SHEPARD LATHE (0. ']33 2d St., Cincinnati, O.

(Ualwortly's Che
Solid
Di¢ Plate < Standard

8¥ Price List on application to
WALWORTH MFG. CO., 20 Oliver St., BOSTON, MASS.

HIGH GHADE Wosxe MACHINERY

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

{#F Illustrated Matter and Prices on
application.

J. A. FAY & CO.

10-30 John St., CINCINNATI, OHIO

WORK SHOPS

of Wqod and Metal Workers, with-
out steam power, equipped with
BARNES’ FOOT POWER
MACHINERY e
allow lower bids on jobs, and give

greater protit on the work. Machines
sent on trial it desired. Catalog Free.

W. F. & JOHN BARNES CO.
1999 Rusy ST., ROCKFORD, ILL.

PATENTED HOLDERS and INSERTED

SHAPERS,PLANERS .DRILLS,

CUTTERS 2. Threaatac: Bor-
ing, Cutting-oﬂ'an Knurllng Time

and stock saved in forging, and grind-
ing made easy by these constructions.
Ask for Patent Tool
Holder Catalogue.
The Pratt &
Whitney Co.,
Hartford
Conn.,

U.s.aA.

ROUND OR SQUARE BASE

SKINNER

lfn'oved PLAN
S, Heavy,

accurately made. Greater
capacity than any other
chuck. Set screws of cruci-
ble steel. All nuts case-
bard ened. Drop forgedsteel
wrench with each chuck.
Holds straight or taper
work. Can be instantly ad-
Justed from 0 to greatest capaci g
SKINNER CHUCK CO., Church $t., New Britain. Conn.

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Au-
ger, File, Knife and Chisel Han-
dles,Whiffietrees, Yokes, Spokes,
Porch Spindles, Stair Baiusters,
Table and Chair Legs and other
irregular work.

& Send for Circular A.
The Ober Lathe Co., Chagrin Falls, 0., U. S. A.

GET THE RIGHT ANGLE

The easiest method of ascer-
taining the proper angle
required in any work, is
to use our

ANGLE
INDICATOR,

which can be used
in connection
with a unlversal
bevel for trans-
ferring any given
angle. Itisasac-
curate as our Micrometer Protractor, in d not
made in minutes. Nicely Fmdunted from 0to and well
finished, Every mechanic, carpenter, machinist, tool-
maker, cabinetmaker, dmught.sm&n and tinsmith should

It is an mdlspensable tool to all using angles.
Canbe used for lathe work without the bevel Price $1.

J. StevensArms & Tool Co.,Chicopee Falls, Mass.,U.S.A.
JUST WHAT EVERY YOUNG ELECTRICIAN WANTS!

THE MODEL
DYNAMO-MOTOR.

Will 1)ecompose Wa-
ter. Do Electro Plat-
ing, Light Incandes-
cent Lamps, Run
Machinery, etc.

¥ Send 2. stamp
for illus. catalogue.

Elbridge Electrical Apparatus 00., Elbridge, N.Y..U.S.A.

Catalooue 16.

LA ESTMANUFACTURERS

IN THE WORLD OF

PERFOR‘\TED METALS

TATION'F" CHICAGO.usA

ine

Mechanical movement, Z. T. Furbish.. .. 616911
Merry-go-round, O. R. Hauskey .. 616923
Met.al bar straightening machine, [.. H. Bnght- Ao

Metal calkmz tool, J. I. Schlick .. 617,004
Metal working machines. tool holder for,J.'J"

DY 1] o0 a00000 e a R O B00000000 0 CORBAOA 0000 617,008
Metals and ores, electrolytic upparatus for treat-

ing. G. BUrtOn. .. coovviiiiiiiiiiins coninenn, 616,891
Microscope, Bausch & Koehler.. ceeeenea e 617,007
Mill. See Crushing or grinding mill. ‘Windmiil.
Mining brace, D. Jacobs...........c.cviiiiiiiiniintn 617,163
Minnow bucket and trap, combined, S. Heberling 616,924
Motor. See h.lectnc motor.
Motor, C. M. Bell....... ... 617.222
Motoric furce. means for converting heat mto.

lrgens & Brun................... ..o . 617.032
Mower grass catcher, lawn, O. A. Young 17,006
Mule, self-acting, J. Ramsden et al ... 517,046
Nail, hook, or staple, H. 'lruun ..... 517,064
Nail ' making machine, G. Godd . 616,918
Necktie holder and collar bunon combined. Aus.

D& CPAW. ... ooiiiiiie i itebiienias cosas e 616.816

Night soil, etc., apparatus for destruction of, J.
H. Mitchell et al
Numbering machine, W. W. Sawyer.
Nut lock, T. Harding................
Nut lock washer. L.. Pyle
Nut tapping machine, Carter & szht.
Ordnance breech mechanism, M. A. Lynch’
Ore grinder and amalgamator. J. Gerstle..
Paint sample, S. D. Pierce
Pan. See Baking pan.
Pan'lid, frying, H. A. Bowers .
Paper vessel, W. M. Kinnard..
Pen yielding support, .J. J. Jones.
Pencns. nholders. etc.. combination attnoh.
ment for, W. W. Dodge
Perforating machine, H. S. Griffin..
Phomgrapmc dark room, N. Harrison

Photogr. 616.949
Pick, k. 617,106
Picker. See l< rult picker.

Pictures or advertisements, apparatus for pro-
ducing successively changing, C. Fougerat....
P’in. See Safety pin.
Pipe. See Tobacco pipe.
Pipe connection, E. H. Israel.
Plant protector, L. J. Merrim
Plow, wheeled, N. O. Starks.
Pole and doubletree cou

617,244

617,251
617,034
616.984
616,900

617,107
617,299

rad..
Pole or

Lowe
Pottery and making there
Press. See Copying press. Manual power p
Printing machine, W. Spalckhaver.........
Pulvenzing appnralus. . A. Koneman.
Pump, C. A. wright.....
PPump curb, C A. Bartliff.
Pumping and measuring apparatus for oil, etc..

. 616,982
5 61

G. Hollan.....coociv e e 617,019
Purflings, etc., machine for making, H. Dahlman 617.283
Puzzle. J. W. Sturges 617,060
Rail and tie plate, Dionne & Guy .. 617,234
Railway electric block system, H Baluss, Jr...... 617,139
Railway rails of differential ‘size, joining, A" A. 617,059
leway rolling stock, means for altering gages

of, L. Pearce 617,180
Railway switch mate, C. F. Kress, Jr..... .. .. . . 617,167
Railway systems, timing apparatus for trolley,

1 2 5 (811 3§ AR S onn DR AGAoGA OOBE00AEB000BECa0E 617,010
Railway track structure, C. K. Kress, Jr........... 617,166
Railway train signal apparatus, C. N. li‘redenck- BiT

10 156 5856006000090 R000000000000000000000HAR0N0HNG 7,
Razor stropping and honing apparatus, Platt &

Dos Passos 617,182
Razor stropping muchlne. G. Beston. .. 617,274
Refrigerator. P. L. Cro . 617,144

Register. See Kare remster Weight remster
Ring. See Hog ring.

Roasting furnace, J. B. F. Herreshoff..
Rotary engine, k. GG. Bat
Ruler and spacer, S.
Sad iron, core heating, H. P. Carver.
Safety pin for scarts, etc., J. E. Fuller

Sandpapering machine, A. C. De Wolfe 17,23
Sash balance, Z. M. Lindley........... 16.947
Sash hanger, storm, H. E. Willer 17,211
Sash holder. P. Marshall.. 16,949
Sash lock, T. B. Stevens.. 17,131
Saw, butcher’s, G. Nusser 17,178
Saw guard, k. A. Eustman 17,239
Saw, hand, E. J. Hicks. 616.927
Saw setting machine, G 61€,935
Sawing machine, felly 617,005
Scissors, ball bearing. 617.176
Screen. E. C. Smth.. 17,197

crew driver, F. Rair 17.046
Sewing and Elmtmg machine, 17,227
Sewing machine presser foot, 8. P, Brown 17,075
Shade and curtain hanger, window, J

DAMS..cvviiisveriene veevies 617,303
Shade ﬂxture. window, J. Scarlett. 617,190
Shaft loop, T. Lee................... .. 616,945
Sheet metal plates. die for, L. L. Sagendorph..... 616,976
Ships’ ventilators, automatic valve closer for, G.

J. N. Carpentier. .. 617, 077
Shirt, B. Bernstein . 617,30
Show case revolving, Levitt & Hunt.. 617, 2.72
Signal. See Train order signal.

Silk, manufacturmg artificial, Fremery & Urban 617.009
Singletree hook. A. R. SUlliVAN...oueuerennrnnnnnnnn 617,263

SlulJce electrolytlc reducing and amalgamatmg,
Snap hook
Soap hanger. E. "Roenius.
Soap kneadmg machine, A. & E. Des Cresson-

.............................................. 617,282

Soil for plam,lng, apparatue for preparing, D.
VGG T ety .. 617,112
Sole cutting machine, C. E. Goddard. . 616.917

Spindle driving bands, mechanism for gu|dmg
and applying tension to, J. Boyd..
Spinning machine, mule. . Bonney
praying device, B. D. Tabor........
pring wheel, F. L. & A. Koebler.
prinkler head, automatic, G. E.
procket wheel and chain, J. 8. Kidd......
Stackers, turntable for au'tomatic, J Gallan
tairway step covering, D. Walker
Stake pocket, J. C. Kmsley .......
Station indicator, T. C. N
Steam boiler, Richards & shlpley
Steam boiler, B. T. Stauber.. .......
Steam boiler, water tube, J. ‘Provunche
Steam engine, J. hodes
Steam eenerator water return system,
) 2 00 | 2
Step cover fastener, D. Walker
Sterihizing and washing machi
N. Carter.......
Stocking, J. F. Nels:
Stoker, mechanical,
Stopper. See Bottle stopper.
Storage battery, F. W. Schneider.
Stov e, folding camp. W. 8. Ray.
Strainer and filter. J. W. Hyatt.
Street sweeper, G. E.Schneppe
Suspender end, C.F. Edgarton.
Switch. See Electric switch.
change swlitch.
Syringe, C. Savino.............ceuvee..
Syringe and atomizer, E. A. Franklin,
Syringe nozzle. E. T. Pearl
Tablet machine, A. R. Morris
Tag. O. I.. Apthorp
Tannin extracts. making, J. Blair
’l‘elgphone exc}l]_nmze switch and signnl appara-
us )
Telephone receiver, J. .J. Mulconro.

. 617,216

617,298
. 616,973
617,100
617,207
617.279
517,040
617,302

616,978

Telescopic mounting, C. A. R. Lundin.

Test apparatus, Lravellmz. . Speiden, J 616.983

Thawing apparatus. R Lackman... 617.168
. Gates 617.154

Theatrical stage aBphance.
Thill coupling, 1. Brown..
Thill coupling. W. Pearce.. .
Threshing machine attachment, C. D, Chaifant..

Threshing machine straw rack, F. B. McDamels -
Ticket, rmlwuv mileage, W. A. ‘T hrall.
Tipple, C. S. Farrer........ .....
Tippler. romry. F. Turnbull......
Tire cleaner, bneumatic, W. Glasgow.
Tire heater. Ferguson & Holmen..
Tire, inflatable, W. F. Cornelius.

Tire. pneumatic, S Pattisson...... .. 616,962
Tires, etc., elastic filling material for cycle, J.

L L A 617,230
Tires, machine for repairing pneumatic, F. W.

L% i B a0000000R00OC000RO00 0RO e I 00000000 617,033
Tires on carriage'wheels, device for putting rub-

er, . Prescott 16,967
Tobacco plpe. J. Mitchell.. ... . 617.036
T'ool. combination. N. O. Hennu 617.018
T'ool handie. Tveit & Oversen.. 617,206
Top, chameleon, C. Abrell....... 617,069
Towing machine, J. A. Mumford 617,175
Toy, F. reeman............... 089
Toy, W. W. Watt.. 17..
Toy, G. W. Wright.... .. ........ 617,213

Track fastening device, F. La Fo
Train order signal, H. De Wallace.
Trap. See Ammnl trap. Grease t:
'l‘rlp jack, E. T. Trefethen................

617,232
. 616,993

© 1899 SCIENTIFIC AMERICAN, INC.
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to & better position, a better sal-
lry. by securing a technical ed-
ucation. Our method leads
to sure success. Complete
courses in

ELEGTRICAL 4
ENGINEERING =

Steam, Mechanical or Civil

Engineering; Mathematics; Chemi

Mechanical or Architectural Drawin urveying ;i
Plumbing; Architecture; Metal Pattern Dra:
ing; Proapectmg. Book-Keeping; Shorthand ;|
English Branches

TAUCHT BY MAIL

Clroular free. State subject you wish to stud:
Estab, 1891. 45,000 students and grndum,e“l.’

The lnurntlaul Correspondence Sch
Box 942 Benlmm, l:lu. il Moﬂlh

THE ONLY KIND THAT WILL THORQUGHLY
SOFTEN THE BEARD-SOOTHE AND
REFRESH THE FACE ~AND MAKE

SHAVING A POSITIVE LUXURY.

Villiams’ Shaving Stick, 25 cts.
Genuine Yankee Shaving Soap, 10 cts.
Luxury Shaving Tablet, 23 cts.

Swiss Violet Shaving Cream, 30 cts.
Jersey Cream (Toilet) Soap, I3 cts.

Williams® Shaving Soap (Barbers'), 6 Round Cakess,
1 lb., 40c. Exquisite also for toilet. Trial cake for 2c. stamp.
THE J. B. WILLIAMS CO., Glastonbury, Conn.
London,64 Great RussellSt., W-C. Sydney, 161 Clarence St.

Williams® Soaps sent by mail if your dealer
does not supply you.

Simplex Cime Recorder,

So named because it is simple in con-
struction, simple in operation and simple
of record. Saves maximum of time with
minimum of labor. Registers by the push
of a button—nothing more. One hundred
men can register in one minute on one Re-
corder. Adapted to large or small con-
cerns. No keys, checks, cards, tape or ink-
ribbon. For simplicity, compactness, dur-
ability and quick registration absolutely
without rivals.

Full description for the asking. ASK NOW.

Heywood Brothers & Wakefield Company,
195 CANAL STREET, NEW YORK.
N. B.—For prices, state number of your employes.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &c.
Anyone sending a sketch and description may
qunckly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents

sent free. Oldest agency for securing patents.
Patents taken through Munn & Co. receive
special notice, without charee, in the

Scientific American,

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

MUNN & Coz¢1 sroaswsr. New York

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

MAKE YOUR T SQUARES SELF FASTENING.
i Nickeled and polished attachments.
il Complete, by mail, SI. Give full length of blade.

Wil Finely finished self fastening T Squares, all sizes.
| from $2 up. Short squares are self fastening on long boards.
_CHAMPION T SQUARE CO .90 W Van Buren St., Ch.cauzo

Everv Cool for €very dse

A complete list of all the Tools made
for any and every Pose all fully de-
geioet e Sechleh el
ound in the edition o
GOMERY & CO.’S
TOOL CATALOCUE.
It contains 510 closely printed pages
with index. Book i8 pocket size, 63 x
45* inches, with rounded edges and
tched covers Sent free by mail on
receipt of 25 cen.
MONTGOMERY & CO.
1035 Fulton Street, New York.

- o*MARINE MOTORS

AREGUARANTEED o
: GIVE SATISFACTION.
« < DURABLE IN CUNSTRUCTION
/I ano EASY anp SAFE in
OPERATION

wTOOL
CATALOGUE -
oeoutr

B0 ¥ A MO GINON
e P A X0 o

=3
o
=

TRUS(OTT BOAT MFG(O. \
ST JOSEPH, MICH. US A
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Founded by Mathew Carey, 1785.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S. A.

g# Owr New and Enlarged Catalogue o f Practical and
Scientific Books, 9 pages, 8vo, a New Catalogue of Books on
Steam, the Steam Engine, etc., and our other Catalogues,
the whole covering everybranch of Science applied to the
Arts. sent free and free of postage to any one in any part of
the world who will furm‘,sh us with his address.

IF YO SHOO RIF

27 Pistol or Swutqwn ouT makeal#lﬁ ’s
ye ll)%asendmz three 2¢. stamps for
e I Hand-book “A,” pages
REE. The latest Encyclopedla of

Arms, Powders, Shot and Bullets. Men-

tion SCIENTIFIC AMEmCAN Address

ILKAL MrG. CO,, NEW HAVEN, CONN.. A.

D

=324
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The RALSTON STILL

placedupon your kitchen range
will supply the family liberally
with sparkling distilled water.
Most Scientific in con-
struction. Largest gunar.
anteed capacity. Highest
award ar Omaha Fxpo-
Endorsed by Ral-
ston Health Club.
Send postal for booklet “B’ to

The A. R. BAILEY MFG CO.
64 Maiden Lane,N. Y,

Oueen Transits and Levels |

ngh Grade Instruments with the Latest improvements.

e e ath
ematical Cata-
Entalogueon THE QUEEN logue on ap-
application. plication.
ENGINEERS'’ AND DRAFTSMEN'S SuPPLIES

Optical and Scientific

QUEEN & 00-, Instrument Works,

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

Cbe Cypewriter €xchange

11¢ Barclay St..
NEW YORK
156 Adams St.,
CHICAGO
38 Bromfield St.,
BOSTON
817 Wyandotte St.,
KANSAS CITY, MO.
We will save-you from
10 to 50% on 'T'ypewri-
ters of all makes.
¥ Send for Catalogue

TYPEWRITERS
HALF PRICE

We will sell you any t¥pewr1ter
made for oue half regular price,
many for one quarter. Every ma.
chine uaranteed m perfect order
TYPEW RENTED, EX-
CHANGEI) Sentanywhere wlth pnv-
ilege of examination. Send for Ill-
ustrated catalogue.

National Typewriter Exchange, &nisaes

Chicago.

National Health Club

FREE MEMBERSHIP FOR 30 DAYS.
Advantages Gained.

Tt will be the aim of this club to educate people how to
keep well, and how to treat all chronic digceases by prac-
tical common sense methods. Every wife and mother
should be on the list.

Health Appliances at Wholesale Prices.

People are becomi
bealth ap mzh
Batteries,

r

educated in the use of many
Rhances, such as Rubber (ioods. Exercisers,
lassage Rollers, Vapor Bath Cabinets and
many other devices. Now by getting these in large
quantities the Secretary can obtain anything desired by
members at wholesale prices. Send your address and
stamp for copy of PHYSICAL MAN. Address

S. A. DORLAND, Sec., Lock Box 173, Toledo, Ohio.

WEL DRILLING

Over70 sizes and styles. for drilling either deep or
shallow wells in any kind of soil vr rock. Moun
on wheels or on sills. With engines or horse powers.
Btrong, simple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS., Ithaca, N. Y.
DON'T LEAVE YOUR KEYS

in the front door. Fasten
them to the pocket or waist-
band with a key chain secured
by the Improved ashe
burne Patent Fastener.
Slips on easily, grips like grim
death. don’t tear the fabric,
released instantly. By mail,
25 cents. Catalogue of other

It
AMERICAN RING. CO.

al ox P Waterbury, Conn.

AW FABER

Manufactory Established 1761.
LEAD PENCILS, COLORKD PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD;, STA'I'TONERS’ RUBBER GOODS, RULERS.
COLORS AND ARTISTS MATERIALS.

78 Reade Street. New York, N. Y.
Manufactory Established 1761.

EAllis distilled water. Nothing but
distillation will eliminate both
organic and inorganic impuri-

An ordinary cook stove is

to give yon plenty of pure, spark-
ling water, erated with steril-
jll ized air. Free booklet. Our £10.00
STILL has twice the capacity
ot others. Write at once for
particulars.

CUPRIGRAPH CO., 18 No. Green Street, Chicage

Trousers hanger h Skmner 5

Truck, 'fl

’l russ,
ing,

Tufting device, 'I'. J. Gorman et a|..
T'ypewriting machine, A.'l'. Brown.........
I'ypewriting machine, R. J. Fisher (reissue).
I'ypewriting machine, C. H. Shepard.............. 517,
Umbrella. self opening or closing, E. Scherft
etal ]
Urine segre ator.M L. Harris..
Valve, L. A drlc
Valve, N. McLeo
Valve, blow off, '1‘ ‘M. Eynon. ..
Valve gear, engine, P. Parcells.
Valve"operaung mechanism, ste:
nell..
Valve, t.
Valves of water cisterns, clo:
Wangelin
Vaporizer, G. Gros..
Vegetable cutter teed mechanism, J. K. }{oLe
Velhicle, J. Lindsey
Vehicle coupling. D. J. Sinclair.. 6
Vehicles. electric propulsion ot. K. W. Schneider 617 192
Vem('les. ltquid carbonic acid motive power for,
Rassinier..

. 617,130
616,972
. 616,958

. 616,892
616,886

616 995

Wagon.(‘ W. Hemm. ... |
Wagon box, dumping. G. €
Wagon pbrake. J. Heller
Washer. See Nut lock washer.
Watch barrel, . Morlet 200000 0
Watch hair apring collet, C. Teske..
Water reservoir and cooler. B. Met
Water tower, . Damm
Whater wheel. 8. F. Swanson
Water wheel. turbine, E. W. Cram.
Watering trough, automatic, 1. K. Stevens..
Weight register. H. Fairbanks
Wheel. See Spring wheel.
Water wheel.
Wheel guard or fender. vehicle. E. Kelly.......... 617,101
W heels, apparatus tor making vehicle, I. Rakus 617, 047
W heelbarrow. .. R. Lurpemel
Wheeled chair, W. J. Streng
Winding machine, cop, D. G.iBaker
Wmdmlll G. PI Youmans.
ey

uskey.

Sprocket wheel.

Wi re dmwm hine, G.
Wire stretcher S. 8. Sand
Wire stretcher, A. B. Tho
Wire swaging. hendmg. and bending machme.
combmed, C. B. .
Writing, device for usem E. H. Lanie
Yoke, neck. C.Cooper...........cooevuennn.

. 617.270
. 617,164
617,225

DESIGNS.

Badge, Greenwood & Helmuth
Bicycle frame, J. L. Knoll..
Bicycle saddle base, B. k. Wheeler.
Boot or shoe tip, W. W Phillips..
Cabinet, kitchen, W. S. Wright.
Car body bolster, K. F. Goltra..
Clamp member, Radford & Boy
Clothes line post, G. W. & J. C
Cream separator, H. 8. Hun
Curtain, E. 'I. Burrowes.....
Egg tester, D. M. Haigh
Kile or holder, paper, W. Todd.
Golf ball, G. A. B
Grate bar, D. S

Richardson..

Heel counter, Monon &, Lyons ! 9
Hook, lacing, J. J. ’1 ble.. 9,9
Horseshoe, H. PAAT............. ........ 9,938
Hub, ball beannk, Stokes & Johnson 29 946

Jig screens. frame for supporting ore or mineral
washi ng, C. J. Hodge 29,929 to 20,934

Lamp bod y, portable, G I. Hitzelberger .. 20,93

Paper border, wall C. Rufly.

Paper, wall, C. Ruffly........

Penholder attm‘hment A.J. )

5D

29917

Printing machine doctor blade, G. eli.. 29,922
Shirt waists, shield or protector for ladles’
Stewart........covit iiiiiiiiiiiiiie 29,952
Thread guide, J. Brow 29,923
Wheel. sprocket, J. T l« ‘anning. . . 20,948

TRADE MARKS.

Antidote to cocaine or any of its compounds, such

as eucaine, Volasem Company....... . ....
Bicycles and parts thereof, S. Dalsimer & Son
Bonbons, Walter M. Lowney Company

Butter, W. 8. Quinby Company.. 2
Canned goods and olive oil, certain’ nnmed Moos
(o1i}1 | 11} S5000000603080000000000600000 00800000300 32,328
Chili spice preparations. Gebhardt Chili Powder
COMPANY.e. et iteittiiieeeecnnn cernnnrnenenanees 32,329
Cotton goods, muslin and similar, J. M. Moore.... 32.309

Creosote phosphite, La Societe Chimique des
Usines du Rhomne, anciennement Gilliard, P.
Monet et Cartier..............couuiieeiiieunaann..

burmture polish, R. Geshicktier
Lamps, arc, Standard Thermome
Company. 32,335
Medical compound 1q ompany 32.3"]
Medicinal compounds and articles, certain named.
Wunderlich..........................ooL.
Medicinal liquid for the lips, C. ‘I'. Kromer. .
\Iedlcma] greparauon for human use, J. C. Eno.

............................................. 32.315
\ledlcmal preparations, Hance Brothers & W hite 52 320
Metal pohsh, C. Rath......................oviinnn.. 32,332
Non-heat-conducting materials, certain named,

S T 6 2 < 2,334
Oatmeal, including rolled or ground oats. H 0
(Hornby’s Oatmeal) Company ... 32,325

Qil, ohve, G. Marchesini..

Remedy for certain named’
atory organs, G. Mayo.

Remedy for drunkenness’

. 32,330

Rlbbons w. Openhym & Sons.
Sanétnry lotions for toilet purposes, Sherwood &
K% 9 0000000000R00-0000000000000000060
Snuff. August Beck & Company..
Soap. chip laundry, A. Conkling, 32.
Telephones, transmitters, swit. chboards. and their

appliances, Keystone Telephone Company..... 32.¢
Watch movements, watchcases, and watch parts,

New England Watch Company.................. 32.312
Watches, Elgin National Watch Company......... 32,311

LABELS.

* Anglo-8axon Brand Peaches,” for canned goods,
Catton, Bell & Company

. Guarded Spring,” for safety pins. Consohdntpd
Safety Pin Compan .

** Hecla,” for Portland cemer
Compan

“ Helen’s

Lev
N lron for
i Bottlmg Companv
“ Irondale Spring Water.”” for botties' of ‘mineral

spring water, B.K.Curtis.................o0vuuen.

“ 0ld Virginia.” for shoes, Fleishman, Morris &
COMPANY .. cttnretnnairenae coe oe cneeranniseennns 6.762

* Perfection Liquid Food,” for a preparation of
milk, beef, etc., W. J. Guernsey.................. 6.766
g ’I‘he (xreat Eagle Pile Cure. for medicine, W. W. I~
................................................. 6,76

. Washed ” for mutton suet or tallow, R. H. An-
P BB, ettt iieeneeenneensosonsanreacessnnsannanes 6,764

PRINTS.

“Fit Reform Clothing,” for clothing, Saks & Com-

Endorsed by Every Prominent Electrical Engineer.

[CAN 1 BECOME AN ELECTRICAL ENGINEER?

For our Free, handsomely illustrated book entitled ¢¢ Can I Become an Electrical Engineer??®

Address THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, Dept. A.

(Conducted under the auspices of **

THE ELECTRICAL ENGINEER"),

120-122 Liberty Street, New York, U. S. A.

ical Drawing and Machine Design, Architect ure, etc.
fre~ illustrated 100 p. S. A. Circular.
stu..3nts all over the world.

='WE WILL DOUBLE YOUR SALARY

if you will study at home in sparetime. Courses in Electrical Mechanical, Civil and Mmmg Engmeermg,Mechan-
Cost, next to notblng Best text books f
Sample pages of text books, drawing plate and booklet of letters from

Write f

THE UNITED CORRESPONDENCE SCHOOLS, 156 Fifth Ave., New York.

BADGES and PLATES

METAL GHEGKS OF ALL KINDS
A. WIEBKING, 603 Mildred Ave., Chicago.
FOR SALE gnelersamsshesiehis home

pass with tripod complete. Geo. Wilson, Madelia. Minn.

DYNAMO AND MOTOR CASTINGS

1§ to 1 horse power. Send for Catalogue.
tellm how to make a 2 light dynamo, 10 cents. THF
BUBﬁL‘R COMPANY, LYNN, MASS. Box 8. A.
TALKING MACHINES A SPECIu L SALE
Lanterns Wanted 3" ,8..“.,;
HARBACH & CO., 809 Filbert Bt., Phila., Pa.

DIES AND DIE MAKING

Written for shop s,nd t,ool-room use. 96 lllust.ratlons
Sent postpaid for$l. J.L. Lucas, 10 Fuller St., Prov.,

HANSON HYDRAULIC RAM.
Brass delivery valve seat with leather
washer. Superior air-sniff. Pumps at rate
1 ft. head to 30 ft. elevation; least head 2
feet. Performs 100 per cent more duty than
other rams. Prices reduced Circ ularfree.
F. B. Hanson, 176 Center St.. N. Y

WANTED.

GENERAL AGENCY or control for Pac. Coast of
patented arncles W. H. Menket'o. San Francisco.

REFRIGERATION CEACHINE
MACHINES i
I CE and Bottlers’ (I)Vf:lclflsnsl?yg.l iy THE VILTER
MFG. CO., 899 Clinton Street, Mnlwaukee Wis.
H d Mechanical
Electrical iz sichines. Model Work.
M. E. SANGER, 62 Cortlandt St.,, New York,

One to 25 tons daily ca-
gﬁmty Challoner’s
ons, Oshkosh, Wis

Brewers’

¥~ Send for Catalogue *“M.”

Spr:uxﬁelﬁFgmo gg goﬂ.

TURBINE

8. ODELI LEXPERIMENTAL WORK . BMALL MACHINERY
R;‘r&.‘ﬁgizll?c. MNE STENCIL WORKS 100 NASSAU B8Y N.V.

A Well Known Firm in Russian Poland desires to
represent business houses, efernbly dealers in Sewing
Machines and similar branches.. Would also undertake
to act as agents for or sell on commission other current
articles. First class references.  Address, H. 0. 3526,
care of RUDOLF MOSSE, Hamburg, Germany.

DORMAN’S
VULGARNIZERS

are used all over the world.

Exclusive Manufacturers of Steam Ma-
chines for Rubber Stamps, We also make
Dry Heat Vulcamzers Complete outfits
from $10to $1,000. All Stamp and Stencil
Tools and Supphés. _Brass and Steei Dies !
for all purposes. Seals, Engraving and §
Die Sinking of all kinds. Established 1860. -
Printing Presses, with complete outfits,
from $1 to $100. I?' Send for Lataloquea.

MAN_CO.
121 E. Fayette St.. Bnltimore. Md., U. S. A.

EXPORT TO GERMANY
We desire to represent manufacturers of Tools for
metal working, Lathe, -Drills, Grinding and Polishing
Machinery, also wrought iron Pipes and Fittings. Ad-
dress letters. stating terms and particulars to Schonbach
& Dietzmann, Leipzig-Eutritzsch, Germany.

GAS +* GASOLINE. ENGINES

WATER MOTORS

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

b New Catechism = Steam Engin

For Engineers, Firemen, Mechanics and&ms-
teurs. 480 pages, &5 illustrations. Bound in green

silk cloth, size 6x884, 14 in. thick. Simple, thorough

and complete. Readily understood, and gives
instructlons bow to run all types ot steam en-
gines. Price $2.00, postpaid.

THEO. AUDEL & Co., 63 kifth Ave., New York.

You can positivel
selling Prof. Gray 4

ranted,
e “TET Us A

H YOszhs coﬂplfﬁt:. ish recipes
€ ni
OUK NEW D

e ko AL, IPPING PROC

THE RO

Guurnnteed 5 to 10 years. A bo;iﬁsates
ing, grinding or work necessary.

taurant

lating, the same as we, and solicitors to

your
Ponest and legitimate. Customers always

Re latm is
STABLIS A

customers Ixave the heneﬁt of our experience.

ness for yourself.
Sambole of tableware
WRITE -

Don’t wait. Send us

D.V.GRAY & CO.,

. Our
f)our address anywa,

MODERN METHODS.
make 83 to 815 a day, at home or traveling, doin
s Plating Outfits, Dynamos, etc.
watches, Jewelry‘ tableware, bicycles, all metal goods. Heavy plate. War=
ecessar
e*en(cﬁ]nlNeBU S‘l\ESS. We do plating ourselves. Have experience.
Manufacture the only practical outfits, including dynamos, tools, lathes and materials.
Ready for work wh

melted metal, taken out instantly wnth finest, most bnlliant Qldte.
from 200 to i

D FOR PLATI
facturer, jeweler. storekeeper and business man bas gouds to plate, Every family, hotel and res=
have goods plated instead of buying new. It’s cheaper and better.

Our auents have all the work they can do. People bring it.

Been in business_tor years

GOLD, SILVER, NICKEL"-METAL PLATING

NEW QUICK PROCESS.

PROFITS IMMENSE.,
Plating and
or plating

Unequaled

All

received. Guarante

ed.
formn as and trade secrets FREE. Failure impossible.

Easy. Latest method. Goods dipped in
ready to deliver. Thick plate every time.
ieces tnblewnre dally. No polis

RE IS ENORMOUS. Every man

You will not need to canvass.
ou can hire boys cheap . )
ather work for a small per cent.
elighted. AR OLD

now what is re. uired Our
E ARE RES SIBLE [E

and Guarantee ]wer thin Reader. here_is a chance of a lifetime to go ln busi-
li‘% 'F hl|\ow; isttlle n{n% to make money.

ated on _our muc ne for two-cent stam

ew Plan, ’l‘estimomals, nnd Circulars FREE.

LATING WOR;&S. 505 Elm St., CINCINNATI,.OHIO

Big=Four<Route

the Best Line from

Chicago, Peoria, Cleveland, Indianapolis,
to all

FLORIDA POINTS.
CHOICE OF ROUTES

from
CINCINNATI or LOUISVILLE.
$#~ Write for Rates, Time, etc.

E. 0. McCORMICK, Pass. Traffic Mgr., Cincinnati, 0.

= POULTRY ROMANCE

T would make a title for our 228-
age BOOK ON POULTRY, for it reads like

a ropmnce Tells all about’ hatehing and
brooding chieks; gives plans for poultry
ousea. description and cuts of all leading
S breeds of pure bred fowls and incidentally

about the ¢“OLD RELMRLF" NCUBATOR. 10c. gets a copy.

RELIABLE INCB. & BROODER CO., Box B 105, Quincy,lll.
machine

nWooden iz
for 50 eggs.

Price 7. Heat and mois-
ture regulation and ven-

1 Hen g tilation, absolute-
-

A fanltless
hatching

ly
per-
fect.
A

book
about
the
Wooden

Hen, and
one about
the Excelsior Incubator, will be sent
free to any one naming this paper.

GEO. H. STAHL, QuIncy, ILL.

-

Inventions manufactured and ?lnced on the
market. Box Nailing Machmes,s Box Trim-
ming Machines, 350 Cash Railways(samp]elme
com% ete) 85; ery and Grindstone Dressers,

7r\te tor dlscount.s and full ps.rt.lculnrs.
THE BURGESS ESTATE, L . Holmes,
Manager ‘New Haven. Conn.,

ERES

mssnsswm
60inches long]l

SEND FO!
CATALOGUE. NE—

A FREE BOOK.

AMERICAN

AND
STOOL CO.
&CROSBY STS!

PRICES
$3.50--$12.50

avoided.

space.

LOOK OUT!

for fake affairs that
over the head. Don’t

it.
Others dare not.
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N
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~
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N
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addressy
and wewnllshowyoll
howto ma.ke $3aday,
beolutely sure; we’
furnish the work and teach yon free; you worl
the locality where you lwe. Send us your address and we will

axplnm the learprofit
of §3 for every day’ n work absolut Iy gure; write at onc

e,
ROYAL BANUFACTURING'CO. Box 713¢ ‘'DETROIT, HICH.

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. lnordering please state the name and number
of the patent desired, and remit to Munn & Co.,
Broadway. New York. Special 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-
going list, provided they are simple, at a cost of $40 each.
if complicated the cost will be a little more, For fuli
Instructions address Munn & Co., Broadway, New
York. Other foreign patents may also be obtained.

Bex 25,

© 1899 SCIENTIFIC AMERICAN, INC.

THE CYPHERS
Incubator and Brooder

The Only Practical System of Incubation.

b 4‘“ Moisture Self-Supplied and Regulation Ab-
solute. Produces Strong, Healthy Stock.

GOES FREIGHT PREPAID.
Send 10c. for fully IUustrated Catalogue to the
CYPHERS INCUBATOR CO.
Wayland, N.Y.

How to get well and how to
keep well, and look well. 90
per cent. of sickness can be
OUR cabinet is
the ONLY one with a Door,
and ean be folded into 6 in.

any eabinet before seein
We send on approval.

WE WANT LIVE AGENTS!
10,000 Cabinets sold in pa.st
8 months by agents. Send
thisad.andgetFREE BOOK

Robinson Thermal Bath Co.,
Scmﬁﬁc.dmrtmn. 13 to 717 Jefferson St., TOLEDO, O.
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A Happy New Year

will be yours to
enjoy as you
never have be-
fore, if you are
the happy own-
‘|erofa

| WINTON
MOTOR
CARRIAGE

We have more
than doubled
‘| our facilities,
but it wiil be ne-
cessary to order
early secure
delivery. Ours is
2 l‘;g e hydro-cv;,xr-

n s stem. Va-
Price 81 000. No Agents. riable speed mo-
tor. One-half cent per mile. Write for information.

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

Emery Grinds--Carborundum Cuts

That is why Carborundum does so
much Faster and Cleaner work,

THE CARBORUNDUM CO., NIAGARA FALLS, N. Y.

¢ Perfection®” Y-.cht Mattresses and Cushions.
Every yachtsman knows what it is to have wet bedding
on a’yacht. ‘Perfection’ Mattresses are moisture re-
sisting, non-absorbent, and vermin proof. We e to
order any size or shape of mattresses and cushions.
Write for catalogue. Send ts for tes.

MECHANICAL FABRIC CO., Providence, R. I., U. S. A.

FOR FIRE PROTECTION,

which means Cheap Insurance, put in a

CALDWELL

b

TANK xno TOWER

Endereed by the leading Insurance Companies.

W. E. Galdwell Co., FHuRsMEER RS

FREE to Manufacturers, West 8hore R. R. 8hops
(bl ick bulldé:sgs ’mx:r!:l)l fetetv)v RSR. tx‘-iacks &ruﬁ hR.g brl(n’gg-
ings, also sites on line 0’

and Erie Canal. J. H. McCartney, Frankfort, N. Y.

WE HAVE FOR SALE

ONE POWER PUMP

BUILT BY THE

WATERBURY FARREL FOUNDRY
AND MACHINE CO.

This pump is built with separate valve and

h h

gmertmu.

[Janvuary 14, 18g9.

— e

FLY’S
FOOT

one ofthe thousands
of interesting and
instructive things
which may be
examined by any
one with this

A First=Class

MICROSCOPE

And Outfit for Work for

$16.2°

A Reliable Scientific lnstrument

Just the Thing for Winter Evenings
as well as Summer Afternoons

+

ible mine of and
information for _vounf and old. Easy to use.
Perfect optical results. **One may use the
microscope a lifetime and never look at the
same thing twice.”

Outfit consists of microscope as shown,
twelve prepared ohjects. such as fly’s wing.
foot of insect, etc., book describing and illus-
trating 1,000 common microscopic objects.
}zlass slides, and covers for mounting objects
orceps. etc.

Microscopes, all prices, up to $500.00- £ -

Over 6200 in use. Over 300 varieties
in 155 different industries.
¢ Patented in all countries.

WERNER &

PFLEIDERER
R¥Saginaw, Mich, Build-
gﬁ ot all Kinds of Chemi-

Machiuery. also at

Cannstatt,London, Vienna,
i Berlin, Paris and MOSCOW.
83 Highest International Awards

AUTOMATIO MICROTOME.

strument for cuttlng

mlnute sections down to the
ten-thousandth of an inch.
Cuts clean, quick and auto-
mati callf by the touch of a
use throughout

the world. Manufactured by

JOSEPH ZENTMAYER

211So. 11th St., Phila., Pa.
aking and Repairing.

Fine Instrument

AUSTIN SEPARATOR

Unequaled for
DELIVERING DRY STEAM
by ellminatlnz moisture
d condensation from
LIVE STEAM.
lso FX’I‘RACTING(‘;
an
other impurities frou; Exe
haust Steam.
Manufactured by

AUSTIN SEPARATOR CO.
27- Woodbridge Street West, Detroit, Mich.

- I-ﬂ"" I l-l\i \)

and STEREOPTICONS—all sizes, all

Dnces VIEWN illustrating all timely sab-

b test War Scenes, etc. Fine thing for
hurch tertnmments and for illustrating sermons.
Men with small capital make money gl ng Public

microscupe
BAUSCH & LOMB OPTICAL CO.
i Rochester, N. V..
] Magnifies 180 diameters (32.400 times). NEW YORK CITY CHICAGO
*‘Universal’’ § Kneading and Mixing Machines (11 TRADE MARK

EGAMOI
ENAMELETTE.

A waterproof composition not affected by {xet,roleum,
kerosene, benzine, turpentine, linseed, oot onseed or
castor oils, salt air, water or at
Unequaled for tanks, barrels, tunnels, mschlnery in
damp places, hulis of vessels, cottages near the ocean,
interior work and decoration. dn all colors. Samples
by mail for 25 cents.

THE AMERICAN PEGAMOID CO.. 348 B’way, New York,

THE CELEBRATED

GRANGER BOOT

best heavy boot that can be made,
luct of fifty years of boot making
sklll ldrstcla,ssin eve respect. Old fashi on-
bench work. kip uppers, doub le,
oak-tanned sole. Sunable for Prospectors
and Engineers. Circulars free.
M. A. SMITH & SON, Boot Makers
for all uses, Dress, Riding and Hunting,

26 & 27 North 13th St., Philadelphia.

MIETZ & WEISS

KEROSENE

ENGINE.

The most economical power
known. Absolutely safe and
reliable. Runs with common
kerosene. Perfectly auto-
matic. Patented 187, U.S.
and European countries.

Ecxhibitions. 256 page catalogue Free.
McALLISTER, Mfg. Optician, 49 Nussau 8t., N. ¥.

128-132 Mott St., New York.

echanical training.

mec]
for free illus. list No. 834 of tool barg:

Che Frasse Gompany, 21 {Uarren Street, New York.

You Can Build Chis Engine. ——=

with castings, outfit and instruction drawmgs.

This is the best of pmctlcul
H. P. $5.00. Send stamp

Thi
;ﬁns showlng how you can save up to 50%.

is set for

TIME RECORDER

The Rochester Card System

keeﬁ»s the record for a full week on a

1 card. See Illustrated Editorial 8ct

AMER., Dec. 24, 1898.

WILLARD & FRICK MANUFACTURING Co.
ROCHESTE . Y.

four single-stroke cylinders, 5 in. in diameter by 12 in.
strokz, driven through gears designed to give the pump
a normal speed of about fifty revolutions per minute,
with a delivery of about 200 gallons per minute. The
pump is capable of pumping against a pressure of 1000
1bs. per square inch.

All the pressure parts are made of air furnace gun
iron, which have been used but little.

The extra paris for the above include :—
4 cylin ders complete.
4 plung ers and outside rods to connect same.
2 cross heads and connecting rods complete.
2 slides for cross heads.
2 babbitted bearings for driving shaft.
2 caps for main bearings, with bolts and adjuslln SCrews.
1 four-branch dlschnrge fitting, finished complete.
1 planed, not drilled.
4 valve chambers complete.
2 valve seat castings, finished.
1 valve bonnet casting, rough.
4 glands, finished (brsss)
1 glan L rough (brass).

13in
1 plgce l?t ds%attln:dly l[>18 ln. diameter, with pinion at-

1 coupling for above.

large gear, same pitch as above.

‘We have also for sale an accumulator, formerly work-
ing in connection with the above. - This accumulator
has a plunger 12 in. in diameter by 12 ft. stroke.

Included with the above are .

2special valves.

2 safety valves.

8 sets of cushioning springs.

2 boller iron supply tanks, b feet in diameter by 7 feet

dee
Rogulat.lnk attachment for working by-pass direct from
the accumulator.

7

accumulator amount t9 45
ing 831 lbs. each, and 8 piecés

Cast iron welight-s for the
R ioing 116 108

MOTOR CARRIAGE DEPT.,

PorPE MFrG. Co,

= [T G
_:_?nm <

HARTFORD, CONN.

765 SSC_ll._ NT
E
ROCHE>

CYCLE QUTFTTeavr

OUR
BEATEN FOR QUALITY OR PRICE a/0

Allva.rletlesstlowest rices. Best Rallro:
on og Stock Sca.les made,
Also 1000 use

oM
CHAQTER G/gs ENGINE COMPANY
articles, including Safes.

LING, ILL
Scalﬂs Sewing Machines, Bicycles, Tools, etc. ,Save

Money Lists Free. CHICAGO SCALE Co., Chi cago, 111,

Blodgstt

Comb, twist drill,
| thread pitch, cen-
tre and top drill
gauge.

Price,

= $1.50 each.

Gauge and 510 e catalog sent postpaid for $1.40 or
ea.ta.l?)gg alone forpz?;: 8 EOREP *

MoNTGOMERY & CO,, TOOL MAKERS,

108 FULTON STREET, NEW YORK CITY.

Power? Power? Power!

RACINE GAS AND GASOLINE ENGINES.
LOCAL ENGINE AGENTS WANTED
Racine Steam and Vapor
Launches. Racine Row and
B8ail Boats. S8end stamps for
Catalogue. Specify one wanted.
CARSE BROS. CO.,
64-66 Wabash Ave., Chicago.

T'his beats Wind, Steam. or Horse
Power. We otler the
WEBSTER 2} actual horse power

GAS ENGINE

for 8150, less 10z discount for cash.
Built on interchangeable plan. Built
of best material. Made in lots of 100
theretore we can make the price. Box-
ed for shipment, weight pounds.
Made for Gas or Gasoiine. Also Hori-
= zontal Engines, 4 to 30 borse power.

82 Write for Special Catalogue.
WEBSIER MFG. CO.,

1074 West 16th St.. CHICAGO
Eastern Branch, 38-D Dey 8treet, New York City.

GAS and GASULINE
ENGINES.

Using Natural Gas,
Coal Producer
Gss. and Gasoline di-
he tank.
2., actual.

agfield
ngine Co.
21 W. Wsshh\gton St
Springfield, O.

SECTORLESS WIMSHURST MACHIN E.
—This article gives directions for making. 4 illustra-
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1131.

Price 10 cents, For sale.by Munn & Co. and all news-

dealers. Send for new catalogue.’

emergency, should try the

EGLIPSE BICYGL

it. Simple, Safe,
ECLIPSE BIOYOI.E GOMPANY, Box X,

A WONDER IN WHEELS

Blcyclists who desire safety under all conditions, who ar e fond of coast-
ing, but like to have their machine under complete control in every

with Morrow Automatic
.COASTER AND BRAKE

The rear sprocket has an Automatic Clutch which is thrown out of gear
by holding pedals still. You COAST with feet on pedals. Bac]
upon them instantly applles brake, forward pressure as quickly releases

Sa W rite at once for particulars and prices to

k pressure

ELMIRA, N.Y.

© 1899 SCIENTIFIC AMERICAN, INC.

HIGH GRADE FOOT POWER LATHES

W. P. DAVIS, ROCHESTER, N. Y.
Practicaland Reliable Motor carnages

Two. Four and Six Passenger
Pleasure Carriages, Doctors’
Cu.rrlngvevs. Business and De- ,
liver; agons. No trouble,
no vibration. Stron

wjshg
au||08e9

age for spring deuvery. get your order in

now. :—rs en cents for our beautifully {lustrated and
THE fMYNEs-AgPERSON CO., Kokomo, Ind., U. S. A.

Cribune = Bicycles

$50.00 and Upvrard.

THE BEST IN THE WORLD.

& Handsome illustrated catalogue describing our
full line of twenty-three models mailed free.

Che Black Mfg. €o., €Erie, Pa.
9

Calcium Ring

Lamp.
BURNS ACETYLENE GAS.

No Oil, Wick, Dirt or Smoke.

Get the Best. Price $3.50
Agents wanted in every town.

CALCIUM KING LAMP CO.,
Waterbury, Conn.

““American-Hunnings”’
TELEPHONES.

Transmitte; Magneto Bells and Tele-
phone Switchboards. Over 200,000 of
our telephones in successful operation.
Used by War and M avy Deglmments. In
ordering state le ne, whether
sinele line or metallic circul' and number of
telephones to beused ononeline. Send
catalogue “S.

uﬁm El ECIRE TEI EPNGNE COZ,
3 Soutn vanai St., Chiesge, ns.

Bu Telephones 5

THAT ARE GOOD--NOT ** CHEAP THINGS.”
The difference in cost is little. We guarantee
our apparatus and antee our customers
against 1088 by patent suits. Our guaran-
teeand instruments are both good.

WESTERN TELEPHONE CONSTRUCTION Co.

+260-264 South Clinton St.. Chicago.
Largest- Manufacturers of Telephones
exclugively in the United States.

The Most_Reliable General Telephone

g‘ppamtus Ma(l;ufscturers l]xis%:e World.
HE VICT EXP

METALLIC SWITOHBOARD
Contains many points of merit long sou%ht
by the independent field and not contain-
in the best Bell prcducts. Invisibl
wiring. Fewness, strength and simplicit
ot parts. Compactness, ease and rapidit)
of operation, durability and economy of
maintenance. The Idesl Metallic Clrcmb
equally adapted to common return, ground
) circuit, and tool line work without any
clm e of wiring Send for our 99 catalog.
e Victor Telephone Mfg. Co.,

166 to 174 Sonth Clinton Street, Chicago.

‘40
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{“AN INTRUDER"}
b p
1 )
4 1 b
{long while 4
{f beknows (@) 4
{thereis a 3
{SMITH & WESSON 3
{Revolver in the house. <
: All calibers; fong or short barrel. }
‘ 1 K~ Write for Descriptive Catalogue. P
b SMITH & WESSON, |
4 14 Stockbridge St., Springfield, Mass. }

HOISTING ENGINES

operating on GAS

! ls'rlLLA'rLorcuumf'
Ol1l.. Fricticn and
Geared Hoist, from ¥ to 50
H. P., for Mines. Quar-
vies, Docks. etc. Great
Saving over stea especially
where w or water
are scarce Send ror cataiog.
Guaranteed fully. State slze
wanted. Address \Weher R )
Gas and Gasoline En-

gine Co., 402 8. W. Boulevard Kansas City, Mo.

gFO .H.GERE YCIITA-'I.AUNCII WORKS.

5.8 CananaSaesAst. ron
MONI'I’OII GASOLINE VAPOR ENGINES

JESSOP'S STEE L

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

PRINTING INKS

The samm*nnc AMERICAN {8 printed with CHAS,
ENEU JOHNSON & CO.'8 INK, Tent Lombard

8te., Philadeiphis, and 47 Rose St., opp. Duame, New York





