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OUR GREAT AGRICULTURAL SUPREMACY.

The farmers of the United States are now obtaining
from other parts of the world more money for the
fiscal year which ends with this month than in any
preceding year in the history of the country. In 1892
American exports of agricultural products amounted
to $799,323,212, but this will be surpassed by the record
of the year which closes with the present month of
June. The preliminary reports of the May exporta-
tions which have reached the Bureau of Statistics show
that the agricultural exports will exceed $800,000,000,
and the total may reach $835,000,000

Never before have the exports of the agricultural
products reached the $800,000,000 mark, and never but
twice have they passed the $700,000,000 line, the fortu-
nate years being 1881 and 1892. Compared with the
last tiscal year, the increase in exports of agricultural
products will be fully $150,000,000, and compared with
the preceding year the increase will be over $250,000,000,
while the total will be nearly fifty per cent in excess
of that of the fiscal year 1895.

Natuarally the export of breadstuffs takes the most
promiuent place, as they amount to nearly $1,0.0,000
for each business day, and the total will be more than
$100,000,000 in excess of the last year’s exports of
breadstuffs. Of wheat the value of the exports of the
fiscal year 1898 will be more than double that of the
fiscal year 1897, while the increase in flour will be
nearly fifty per cent and of corn nearly fifty per cent in
value. Corn meal, oats and oatmeal and rye also show
a striking increase. In provisions, by which are mmeant
beef, hog and dairy products, the total exports are
likely to reach $160,000,000—a considerable increase
over last year.

Live beef is gaining greatly in popularity with the
foreign customers and the exports have increased mna-
terially, while beef, either fresh, canned or salted, not
only shows no increase, but in most cases there has
been a falling off. The exportation of beef cattle dur-
ing the first ten months of the fiscal year amounted to
379,603, against 310,478 in the corresponding months of
last year, while fresh beef in the same period fell from
242,168,034 pounds in 1897 to 227,434,378 pounds in the
corresponding ten months of 1898. Salted beef shows
a falling off of about thirty-five per cent.

Agricultural products are by far the largest factor in

the exports of this country, but the exports of the
manufactured products have also increased, and the
wonderfully favorable conditions of foreign trade dur-
ing the past three years are perhaps not fully appreci-
ated in their influence on the financial strength and
general prosperity of the country.
For the year ending with June, 1896, the excess of
merchandise and silver products over imports amount-
ed to $133,000,000, and in the following year the balance
in favor of this country was $315,000.000. The present
year trade is still more favorable, the excess of mer.
chandise alone over imports for eleven months being
nearly $572,000,000—a truly wmagnificent credit balance.
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It is still too early to speak with assurance of the
probable requirements of Europe during the coming
year, but the outlook is hopeful. Crop prospects in
this country are very favorable, the wheat crop promis-
ing the largest aggregate yield ever known. The high
price of wheat during last season has doubtless reduced
the usual interior and invisible stocks of wheat in this
and other countries, and the world’s supplies are now
largely in sight at the principal points of accumula-
tion. For this reason large crops this year ought not
to be as depressing to values as they would be if sup-
plies of old wheat were large, and there is reason to
hope that fair prices will be obtained for a bountiful
supply of agricultural products during the coming
year.

The remarkable showing made by our export trade
in agricultural products and the hopeful outlook can-
not fail to have a most important bearing upon the
material prosperity of this country.

PROPER CARE FOR OUR SOLDIERS.

From various sources are echoed complaints of short-
comings and indifference regarding the treatment of
our soldiers, both regulars and volunteers; and these
are openly ascribed to political intrigue and monetary
influences whereby ignorant and incompetent indi-
viduals are thrust into positions that, by all right and
justice, should be filled by skilled and specially trained
subordinates from the regular service.

The statement is made that in matters of transporta-
tion troops have not been treated even with the con-
sideration accorded to ‘' perishable live stock,” the con-
ditions obtaining, at best, being worse than the worst
that could accrue to an emigrant ship. En route they
have been deprived of all the essentials of health and
comfort, no means being provided for securing of water
or cooking of food ; and at the terminus of the journey,
reached perhaps late at night. and after a week of
fatigue, no preparations are made for reception, not so
much as a camping site selected—even cavalrymen
have been separated from their horses, which were
thus, perforce, left unfed, unwatered, and every way
uncared for, in one instance, at least, for forty-eizht

spondent. of the London Times on board the United States trans-
port * Gussie.”

consecutive hours. The conditions of the camps also
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have been matters of criticism, the sites being selected
without any regard to fitness, whether for health, for
facilities in teaching new recruits their duties, or for
general military maneuvers ; they are often shadeless,
the tents (of improper pattern) pitched in the midst of
deep sands, with poor and inadequate water supply.
The clothing designed for campaigning upon the
northern frontier is still required to be worn under a
subtropical sun : the food is of nauseous and improper
character, that 1hreatens a speedy outbreak of camp
diarrheea and scurvy. And last, but not least, the
treatment accorded, and the surroundings, are those
best calculated to break down the spirit and vitality of
the individual, and dissipate any enthusiasm and mili-
tary ardor that may yet linger.

There seems to be a general and well founded. sus-
picion that the charges are not wholly baseless; but
that they are exaggerated in many instances, some-
times drawn from untrustworthy sources, and even on
occasion formulated as the result of incomplete know-
ledge of military affairs and exigences, seems probable.
Yet, they have had sufficient influence and power to
draw from the Secretary for War an authorized if not
wholly personal statement, which is summarized as fol-
lows :

From May 14 to June 12 the Subsistence Department
of the army has forwarded 29,123,945 rations weighing
32,180 tons. TheOrdnance Departinent, working under
difficulties—since it was necessary to induce private
firlns to enter upon manufacture involving sometimes
the installation of new 1nachines, tools and the educa-
tion of workmen along special lines,—in the same time
has secured constantly increasing supplies of special
stores, unt’l now the receipts practically equal the de-
mand. All batteries have been equipped with six in-
stead of four guns as heretofore, and the delivery of
small arm cartridges is approximately, or soon will be,
700,000 per day, the field gun ammunition being pro-
portionate and all of the latest patterns. Up to June
12, also, 51 steamships have been chartered as trans-
ports, four more to serve as water vessels, one for
special signal service duties, besides one tug and three
steam lighters, all of which required material over-
hauling and modification to meet the exigences of spe-
cial service. The first order for mobilization of volun-
teers was on May 13, and in no case has unnecessary
delay been reported ; on the contrary, the regiments
have been forwarded to their destination with dispatch
and general freedom from accident, and at a rate that
did not, per capita, average more than 114 cents per
mile, and as regard equipments and stores at one-half
the prevalent freight tariff. The regulars were assem-
bled with satisfactory dispatch through the efforts of the
chief quartermasters of the different military depart-
ments. Altogether, the troops transported, in less than
one month, consisted of 126 regiments of infantry, 34
regiments, battalions or troops of cavalry, 20 batteries
of artillery, along with 28,020 horses and mules and 23,-
141 equipments for the latter ; 4,515 wagons and ambu-
lances, 106,382 blankets, 25,789 canvas coats and trow-
sers, 145,650 hats, 8,125 helmets, 123,128 blouses, 184,485
arawers, 130,785 flannel shirts, 324,667 stockings, 192,656
shoes, 92,844 leggins, 104,287 ponchos, 24,830 hammocks,
81,599 tents of all kinds, 3,820 mosquito bars and 2,000
head nets.

All this certainly makes a very respectable showing,
on paper at least, but would seem to have been pre-
pared with a view rather to divert attention from the
salient features in the charges made than as a reply.
No notice is taken of abuses, real or assumed; the ques-
tions of incompetency and neglect on the part of offi-
cials appointed for political or other personal reasons,
to the detriment of the service and wronging of com-
petent and experienced individuals, are ignored ; not
a word appears regarding the quality and suitability
of clothing or rations, or of the imperfections of camps,
of camp equipage and camp locations, to say nothing

.| of minor shortcomings, that if true could not fail to de-

moralize any body of troops, let alone our own with
their lack of seasoning, suitable training, etc. All
these are vital, and we wish the Secretary for War had
taken thewm into account, and, if true, even in part,
afforded some assurance of speedy reformn.

That abuses do exist and have existed is self-evident ;
but that they are or have been avoidable we do not
profess to know. Many, undoubtedly, were (or are) in-
separable from measures necessitating a speedy mobi-
lization of regular troops that-have scarce any experi-
ence in regimental and brigade organizations, orof vo!-
unteers that are almost wholly formed of raw material.
Neither the issuance of new forms of rations or of new
uniforms can be made matters of a few hours, and com-
parison with European nations, who constantly keep
magazines of stores in readiness for a quarter of a mil-
lion of reserves, are not at all pertinent. The United
States has never had reserve equipments of clothing or
provisions for more than a mere handful of troops, and
the present crisis mmay teach a lesson in this regard.
Further, while that which has passed cannot be enr-
rected, there are no excuses for the future. Officials
cannot longer shield themselves behind the barrier of
lack of specific information or the impossibility of se-
curing supplies in consonance with the demand—this is
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practically and essentially admitted by the Secretary
for War.

—_——— - ————————

RELIEF FOR THE PATENT OFFICE.

The ¢ Act for Revising and Perfecting the Classifica-
tion of Letters Patent and Printed Publications of the
Patent Office,” as passed by the Senate a few weeks
since, was, on June 6, concurred in by the House by a
vote of 153 to 58, and has been signed by the President.
The complete text of the bill is as follows:

Be it enacted, etc., That for the purpose of determining with more
readiness and accuracy the novelty of inventions for which application for
letters patent are or may be filed in the United States Patent Office, and to
prevent the issuance of letters patent of the United States for inventions
which are not new, the Commissioner of Patents is herzby authorized and
directed to revise and perfect the classification, by subjects-matter, of all
letters patent and printed publications in the United States Patent Office
which constitute the field of search in the examination as to the novelty of
invention for which applications for patents are or may be filed.

SEc. 2. That for the purpose of enabling the Commissioner of Patents
to carry out the provisions of this act the Secretary of the Interior is hereby
authorized to appoint from time to time, in the manner already provided
for by law, such additional number of principal examiners, assistant ex-
aminers, first-class clerks, copyists, laborers, assistant messengers, and
messenger boys as he may deem necessary : Provided, however, That the
whole number of additional employes shall not exceed 8 principal examiners,
2 first assistant examiners, 2 second assistant examiners, 6 third assistant
examiners, 5 fourth assistant examiners, 4 first-class clerks, 4 copyists, 6
laborers, 6 assistant messengers, and 6 messenger boys ; that the annual ex-
penses for this additional force shall not exceed the sum of $62,880.

Notoriously, for many years, the delays incident to
securing letters patent have been both wearying and
vexatious, fo say nothing of the jeopardizing of many
interests essential and financial. Eighteen months,
even two years, have in some instances been consumed
ere the desired papers, and the protection they are
supposed to afford, could be secured, and that,
too, in the face of the fact that Patent Office em-
ployés have long been worked harder, and worked
more overtime, than those in any other depart-
ment of the United States government, and, more-
over, have annually turned into the Treasury
more money representing actual net profits. Such
a deplorable condition of affairs is no reflection
upon the conduect of the Patent Office or its Com-
missioner, but is due to the lack of interest in the
matter taken by the members of Congress in the
past, and a failure to fully appreciate the great
necessity for maintaining the work of the Patent
Office at the highest possible standard. As a
result, the work of the Patent Office for more than
a decade has been going behind in consequence of
the increasing business; and the complaints re-
garding delays—absolutely inevitable under the
conditions existing—hourly grew in number and
in insistence.

Inasmuch as the Patent Office is more than self
supporting — ils net profits in 1897 being fully
$252,000——coupled with the fact that it already has
lying idle in the Treasury more than $5,000,000
that by enactment are utterly unavailable for any
purposes whatsoever except those of this office, it
seems surprising that any combination should be
formed among legislators for the purpose of ren-
dering this surplus useless. It must be remem-
bered all receipts of this department are at once
turned into the United States Treasury and that
the current expenses are obliged to be provided
for from the same, by legislative appropriation.

When the Act came before the Lower House on
its final passage, the animus of certain metnbers
was actively displayed, and objections of the most
petty and trivial tharacter formulated. Among the
most persistent opponents was Mr. Dockery, of Missou-
ri, who willfully and wantonly ignored all evidence and
facts, and emotionally appealed to the House not to in-
crease the burdens of the people of the United States by
class legislation at a time when the general tax rate is
required to be advanced in order to carry on a war
with Spain; and though while on the floor he was
repeatedly corrected and shown that the fund from
which the appropriation must come was the property
of the inventors of the. country and should not
be diverted to other uses, the gentleman insisted
upon declaiming regarding a hypothetical outrage
about to be perpetrated on the tax-paying community
at large. Neither argument, reason nor factcould stay
the current of this sophistical tirade, and to6 the last,
the representative from Missouri assumed that his posi-
tion was dictated by economy and the interests of the
country in general.

By the courage and insistence of the Commissioner
and the friends of the Patent Office in the Senate and
House, a victory has been won that is not only com-
mendable per se, but that will prove of far-reaching
benefit. The Commissioner expects that all arrearages
will be disposed of by January next; also, that a newer,
better and more direet and comprehensive system of ex-
amination and classification will speedily be inaugurat-
ed, whereby definite decisions and comparisons can be
given that will relieve the patentee of the burden, so
frequently necessitated, of appeal to the courts to
establish the rights and status of an invention.

It is greatly to be hoped that the neworder of affairs,
once entered upon, will be permitted to exist, and that
the Patent Office will no longer be hampered by cap-
tious and trivial legislation; that, in fact, a strictly

businesslike and profitable department will be permit-
ted to conduct its affairs along strict business lines.
‘When Mr. Dueil took charge of the office, in February
last, there were nearly 10,000 new and nearly 4,000
amended applications awaiting its consideration. The
new work on applications dated back to July, 1897, and
amended applications back to September, 1897. The
Comimissioner early directed that the old work be
brought and kept up to within fifteen days, and when-
ever necessary the force was required to remain until
five o’clock to accomplish this result. By this means
the office has made a gain of 1,200 cases in amended
work, but the Commissioner expresses himself as op-
posed to this unjust although necessary discrimination
against his force, which he claims is a force unequaled
by that of any other bureau.

We desire that our readers shall understand that
persistent efforts have been made by the Commissioner
in his desire to advance the interest of the bill. We
congratuiate himn on the success attained, and Congress
upon recognizing the urgent needs of the inventors and
patentees of the country.

No greater evidence could be advanced of the intelli-
! gence and liberal spirit of the present Congress than
"the attitude it has taken in passing this bill by
such a large majority. It is welcome to all classes in
the community to feel that the manufacturing and in-
dustrial interests of the country as protected by our
patent system is being fully upheld.

OO
o+

STREET CLEANING IN EUROPEAN AND AMERICAN
CITIES.
After an extended personal examination of the street

LATEST PHOTOGRAPH OF COMMISSIONER OF
PATENTS CHARLES H. DUELL.

cleaning methods in vogue in the principal Continental
cities—London, Birmingham, Brussels, Paris, Berlin,
Cologne, Munich, Turin, Genoa, Vienna and Buda-
Pesth—Ex-Commissioner George E. Waring, Jr., em-
bodies his observations in a detailed report to the
mayor of the city of New York. Though many novel
features were noted, little was discovered that offered
improved effectiveness or facilities over methods now
in vogue in one or two cities on this side of the Atlan-
tic, and in many instances the procedures are much
more crude and clumsy. In the matter of street sprink-
ling, however, most foreign cities are superior to our
own, in that it is not done by contract, or farmed out,
but undertaken exclusively by the municipality : hence
all streets and portions of streets are sprinkled uni-
formly ; and, as regards asphalt pavements at least,
water is not allowed to stand or accumulate, but the
surface is frequently ‘‘squeegeed” or dried by means of
a rubber scraper.

The most important and suggestive consideration
offered by Mr. Waring is that which concerns the
relation of the people to the work, and largely, as lead-
ing to that, the manner in which the police intervenes
to prevent the littering of streets. While the munici-
pal ordinances relating to such are nowhere better than
those of New York and other American cities, the vital
differences lie in the enforcement thereof.

In Europe all ordinances are enacted with the view
of being strictly enforced ; in the United States gen-
erally, many ordinances merely serve to encumber the
statute books, being treated as matters of form un-
worthy of further consideration, once they have been
duly engrossed. Abroad the ‘‘ guardian of the peace”
would no more think of disregarding an act that would
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lead to littering the street, or the accumulation of filth
therein, than he would of disregarding the operations
of burglars or highwaymen. In cisatlantic cities, the
policeman dignifiedly saunters by a crowd busily en-
gaged in littering the street, utterly unconscious, seem-
ingly, that an ordinance is being violated ; but on the
Continent such act, if by a resident, entails prompt
arrest followed by a fine; if by a stranger, he is first
required to remove the cause of his offending and is
then cautioned against repetition ; even if but a tiny
scrap of paper has been thrown down, it must be at
once recovered, or the full penalty will be exacted.
One notable feature observable in Continental cities is
that no one expectorates on the footwalks, but when
such act is rendered necessary, it is the carriageway or
gutter that suffers ; and an ordinance to this effect, if
enforced, would go a long way toward making the
footwalks of American cities more suitable to lady
pedestrians.

In Austria and Austria-Hungary were found the best
street sprinklers, best snow plows, and best street
sweeping machines. The two latter were particularly
effective, being specially adapted to the work re-
quired ; each of the forwer is followed by an individual
who carries the sprinkler from side to side as needed,
insuring even distribution of the water on all portions
of the pavement.

In the matter of disposal of sweepings and garbage,
most Continental cities are sadly hampered. In some
the refuse is carried far beyond the limits of the muni-
cipality by specially provided railway trains, to be
dumped in some arid or unobtrusive locality, there to

be systematically sorted, a part, perhaps, being utilized
as filling for low and marshy areas. The sorting
is chiefly performed by women and children, who
receive only a mere pittance at most. Some Eng-
lish boroughs have adopted cremation, and
however ideal the process may seem, it is not
without unpleasant features; aside from odors,
the fine dust and ashes that result upon combus-
tion escape from the chimneys of the retorts, are
carried to considerable distances, and create a
constant annoyance and cause of complaint on
the part of residents of the neighborhood ; the
higher the chimney, the greater the area thus
affected. Manifestly, cremation of garbage will
not increase in public favor, and it has already
been practically abandoned in several American
cities where it has been attempted. In Detroit,

Michigan, especially, it has entailed a series of law-

suits against the municipality.

The principal thoroughfares in London are kept
as nearly clean and immaculate as it is possible
for them to be made by human device and in-
genuity. Boys with brushes and exaggerated iron
** dust-pans ” are constantly on the alert, and any-
thing and everything is swept up almost as soon
as it touches the pavement, to be deposited in
close boxes placed at regular intervals along the
curbs ; and these boxes in turn are replaced by
others several times daily, the filled receptacles
being carried away by relays of carters.

Ignoring the difference in wages paid to street
cleaning employes, the expense entailed in keep-
ing cities clean is not less, and oftentimes con-
siderably greater, abroad than in the United
States, accepting New York as a type of the latter;
and even when the matter of wages is also com-
puted, the advanced expense here entailed is
trifling by comparison.

The ease with which dust, ashes, paper, droppings
of cattle and other garbage is disposed of, coupled with
the monetary returns aceruing to sortage and sales, are
no inconsiderable factors in reducing the expenses of
street cleaning in New York ; the advantages of this
city in these directions are practically without a
parallel on either hemisphere. But road-making, pav-
ing, and especially the preparing of road-beds prior to
surfacing, is, as a rule, considerably further advanced
in Europe than in the United States. Asphaltum pave-
ments are uniformly better ; but those surfaced with
wood are decidedly worse, though better cared for.
Macadamizing is in its infancy in this country, and
there is much to be learned as regards the preparing of
the road-bed prior to surfacing. Stone pavements
abroad are much more carefully and thoroughly laid,
and the blocks better prepared, being nearly as uniforin
in size and surfaces as pressed bricks, thereby avoiding
unsightly joints which serve to accumulate filth.

The final conclusions of Ex-Comnmissioner Waring are,
that while cisatlantic cities, including New York, af-
ford material opportunities for improvement in street
cleaning and road-making, they have little to learn as
regards the former from the methods that obtain in
Europe.

—
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A UNIQUE feature of nearly all homes and offices in
Manila is the use of tiny square panes of translucent
oyster shells instead of glass. The windows measure
on the average six feet long and four feet wide and
contain 260 of these oyster shell panes, which temper
the fierce glare of the sun in the building. In a coun-
try where many people go blind from the constant sun-
shine thisis a precaution very necessary to be taken.
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A Decision in the Sprague NMotor Case.

After having been considered and passed upon by
nearly every United States judge in this distriet, in-
cluding those comprising the United States Circuit
Court of Appeals, the suit of the Sprague Electric
Railway and Motor Company against the Union Rail-
road Company and the Walker Company would appear
to have at last been finally settled by a decree rendered
by United States Judge Wheeler, in which the Court
of Appeals concurs, unless the defendants decide to
carry the litigation to the United States Supreme
Court.

Judge Wheeler decides that the plaintiff is the owner
of the patent for an electric railway motor, the original
inventor of which was Frank J. Sprague, and orders
that the defendants be perpetually enjoined from mak-
ing, using or selling the device. His Honor also directs
that the defendants pay to the plaintiff all profits
which they may have derived from the infringement
and use of the Sprague patent. Commissioner Shields
is designated as master to take an account of such pro-
fits and to report to the court.

This decision involves many thousands of dollars and
the payment of royalties to the Electric Railway and
Motor Company by railway companies throughout the
country that are using the Sprague trolley device.

AN IMPROVED DIFFERENTIAL GEARING.

The gearing represented in the engraving comprises
two shafts rotating independently of each other and
yieldingly connected by a.coiled spring held in the re-
duced hollow end of one of the shafts. The shaft
carrying the coiled spring is provided with a disk upon
which axes are mounted carrying pinions. Upon the
other shaft a gear-wheel is mounted. Of the pinions
snrried by the disk, the lower ones are always in mesh
with the gear-wheel on the shaft, but may be moved
in or out of éengagement with a fixed gear-wheel held
in the frame of the apparatus opposite to the shaft
gear-wheel. The other or upper pinions can be made
to engage a larger gear-wheel also fixed to the frame,
but arranged on the same side as the gear-wheel
mounted on the shaft. The two fixed gear-wheels are
adapted to engage the pinions alternately.

Upon rotating the gear-wheel shaft, the pinions are
made torevolve. When the lower pinions are in mesh
with the smaller fixed gear-wheel, as shown in the sec-
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FYFE'S DIFFERENTIAL GEARING.

tion, they roll off on this fixed gear-wheel, and, there-
fore, the disk carrying the pinions is made to revolve
on the shaft on which it is formed. When, by shifting
the disk shaft, the upper pinions are inade to mesh with
the larger fixed gear-wheel, then an opposite motion
and different speed are imparted to the disk shaft, as
the upper pinionsroll off on thelargerfixed gear-wheel.
If, on the contrary. the disk shaft be rotated, then the
disk carries its pinions around and they then roll off
on either of the fixed gear-wheels and, consequently,
cause the shaft gear-wheel to rotate the shaft upon
which it is mounted.

When it is desired to change the pinions, the coiled
spring in the reduced end of the disk shaft is made to
yield longitudinally, so as to permit-both shafts to be
moved closer together or farther apart, depending upon
the size of the new pinions.

The gearing is the invention of Daniel Fyfe, of Cov-
ington, Tenn.

—_— e Ore——

MORE or less aluminum is now utilized in the manu-
facture of scales, especially in the more delicate ma-
chines. Many makers use aluminum for beams, pans,
riders, bars, levels and bows, in making their fine
balances and weights. By using aluminum, greater
delicacy can be attained in weighing than when the
scales are made of heavier metals, while it is easier to
make levels of aluminum, for the metal can be more

readily spun around the glass of the spirit level than
brass.

A NEW ROTARY ENGINE,

The rotary engine illustrated by the accompanying
engraving comprises a cylinder in which a power
shaft is eccentrically mounted. The wall of the cylin-
der has exhaust ports leading from its central portion
and communicating with an exhaust port in the head
on the cylinder. Inlet ports are also provided which
conduct steam from the head to the interior of the
cylinder. The head has a steam port designed to

MACEY'S ROTARY ENGINE.

communicate with a hollow cut-off valve mounted to
oscillate in the head and having an open end into
which the live steam may enter. A piston disk is
mounted on the shaft eccentric to the cylinder, so
that its upper portion will engage the upper portion
of the interior of the cylinder, thus providing an abut-
ment for the steam. Piston wings are movable in op-
positely extended openings of the piston disk and the
opposite ends of their inner portions are provided with
segmental straps engaging with rings secured to the
cylinder eccentrically to the shaft. Rocking-blocks
oscillate in concave recesses at the outer ends of the
openings in the piston disk, and between these rocking-
blocks the wings slide as the piston rotates. A lever

| on the exterior controls a reversing valve in the head

and may be turned into register with either of the two
gets'of ports, depending upon the direction in which
it is desired to run the engine, thus providinga means
forreversing. A simple arrangement of levers and ec-
centrie rods connected respectively to the cut-off valve
and the shaft enables the steam to be cut off at any
point where it is desired that the expansion shall take
place. The engine has been patented by Fred J.
Macey, of Ontonagon, Michigan.

A COIN-CONTROLLED BICYCLE-PUMP.,

A patent has been recently issued for a novel bicycle-
pump, which is controlled by a coin. The
pump is put in operative position by the
insertion of a piece of money and thrown
into inoperative position by the removal of
the wheel. The device is the invention of
Lewis 8. Brown, of 1242 N. High Street,
Columbus, O.

In this invention a frame is mounted on a
stand provided with two hooks for support-
ing the lower portion of a bicycle wheel. A
third hook is secured to a vertical support
connected to the frame, and receives the
upper portion of the wheel. A bicycle pump
is provided which is operated by a crank-
wheel mounted on the vertical support and
connected to the pump-rod by means of
levers and bars. This crank-wheel is turned
by a larger wheel made to resemble a bicycle
wheel, and provided with a handle. In the
upper portion of the frame is a casing con-
taining the pump-controlling mechanism.

In operation, the bicycle wheel is first
placed in position and the tire connected to
the pump. A coin being then dropped into
a slot, acts upon a locking lever to release a
plug-valve, which may then be turned by
hand engagement of an outside lever, so as
to connect the tire and the pump. A locking
arm is also connected with this lever, and is
moved thereby to clasp and lock the wheel
in place. When this locking arm is thrown
back to release the wheel after the tire has
been inflated, the valve is closed and the
valve-locking lever drops into place, pre-
venting the valve from opening. until an-
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Soldering of Aluminum.

The soldering of aluminum has always been a diffi-
cult problem, and the problem has not been, up to the
present time, completely solved.

The difficulties in soldering aluminum arise from :

1st. The high heat conductivity of aluminum ; and

2d. The fact that none of the ordinary soldering salts,
or any easily obtainable soldering salt, will clean the
surface of aluminum.

On account of the high heat conductivity of alumi-
num, the heat from a soldering iron is conveyed away
from the iron and from the solder so rapidly that the
solder does not become sufficiently liquid to flow readi-
ly. This can be overcome to a large extent by taking
steps to counterbalance the spreading of the heat. If
the aluminum pieces to be soldered are small and thin,
then naturally the difficulty is not so great as when the
aluminum pieces are heavy and absorb a large amount
of heat. In this latter case the soldering iron should
be kept at a higher heat than is usual and the alumi-
num pieces should, if possible, have been warmed be-
forehand.

Whereas aluminum is properly spoken of as a non-
oxidizable metal, nevertheless the surface is covered
with a very thin filin of oxide, which prevents the
solder from amalgamating with the aluminum. The
most natural and simple way to remove this coating is
to scrape it off withemery cloth or a file. If thisisnot
possible, then it can be done by dipping the edges to
be joined in a solution composed of about :

Hydrofluoric 8Cid. .oivivviieiniiireieriiiiiinnneenenens 1 part.
Nitricacide........... cieivrnnereerensessncerncsncsnnnes 10 parts.
A B en000006008006000000050a80. B0088aa0000000800000000 50 ¢

Or in a solution, first of caustic soda, and then strong
sulphuric acid.

Many manufacturers, after some attempts with indif-
ferent results, are now soldering aluminum with con-
siderable success. Experience seeimns to be a very im-
portant factor in the successful accomplishment of the
soldering of aluminum. A workman who perhaps is
experienced in the soldering of other metals will meet
with considerable difficulty in the soldering of alumi-
num, but these difficulties become less, and in time
practically vanish, as the experience of the workman
increases.

The Pittsburg Reduction Company, who have col-
lated the above particulars, do not, however, recom-
mend soldering, if any other means of making a joint
can be employed. Soldered joints in aluminum, even
when well made, are not as strong as soldered joints in
other metals, and on account of the galvanic action
between the solder and the aluminum, the joint will
gradually disintegrate, especially if, by exposure to
water or by other means, the conditions are particu-
larly favorable for galvanic action. In dry places,
however, a soldered joint will apparently last an indefi-
nite time.

In view of the high heat conductivity of aluminum,
it follows that a solder which will melt at as low a

temperature as possible should be used. There are a
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other coin has been inserted.
——— e —
M. GENTIL'S expedition has succeeded in

COIN-CONTROLLED TIRE-INFLATER.

working its way down the Chari River into Lake|number of solders on the market having this charac-
Chad, which it has explored, and in getting back to | teristic, or one can easily be made to suit the occasion.
French territory, atter making a treaty with the Sul- Nearly all aluminum solders contain a small portion of

tan of Bagirmi.
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phosphor tin.
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A STANDARD OF WEALTH IN RUSSIAN
ARMENIA,
BY E. 0. HOVEY.

In arid and semi-desert regions the question of fuel
is one that taxes the resources and ingenuity of the
inhabitants. The people who live in Russian Armenia
have solved the question in a way that formsa very
striking feature in the views of all the villages of the
plateau. After the grain has been thrashed, the re-
maining straw is piled up in great stacks on the low,
flat roofs of the houses and stables, where it will be
convenient for use as bedding for the stock. Much of
the straw, however, is mixed with the fresh manure as
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WALLS OF STRAW-MANURE FUEL.

that is taken from the stables from day to day. The
mixing is usually done in round beds made by raising
a low ridge of earth, using an implement like a hoe
for the work. Then square or round cakes of the
mixture are made with the hands and plastered up on
a wall to dry. When dry, these cakes are piled up in
conical or pyramidal heaps, which are frequently ten
or even fifteen feet in height. These piles seem to be
hollow, 8o as to permit a free circulation of air to in-
sure thorough drying. The illustrations show the
curious forms in which these piles are made. In many
cases there is a small opening at the bottom of the
stack to allow of its being used as a kennel or chicken
house or something else of that sort. These dried
cakes of dung mixed with straw are almost the sole
dependence of the country people for fuel, and, as a
consequence, in the semi-desert, the man who possesses
a large quantity of this material is considered wealthy
and his daughters are desirable matches.

-+

Features of the New Battleships.

Secretary Long has just published a circular which
defines the characteristics of the three seagoing coast
line battleships authorized by the new Naval Appro-
priation law. It is proposed that the new ships shall
have a load water line of 368 feet ; the breadth at water
line will be 72 feet ; and the mean draught at the normal
displacement 23%4 feet ; the normal displacement is to
be 11,500 tons and the total coal capacity 1,200 tons.
The hull is to be of steel, with a double
bottom, and is to be subdivided by
watertight compartments. The hull
at the water line is to be protected
by an armor belt of a maximum thick-
ness of notless than 1614 inches and a
mean depth of 7 feet 6 inches. This
belt is to extend at least from the
stem to the after barbette and to
maintain the maximum thickness
through the engine and boiler spaces.
From the boiler space forward it may
be tapered to a uniform thickness of 4
inches. The transverse armor just for-
ward of the boiler space and at the
after end of the belt will not be less
than 12 inches in thickness. Through-
out the length of the vessel a protective
deck is to extend. Where this deck is
worked flat the total thickness will.
not be less than 234 inches, and where
worked with inclined sides the slope
will be 83 inches in thickness forward
and 5 inches in thickness aft. A cellulose belt is to be
fitted along the sides for the whole length of the ship.
The barbettes for the 13-inch guns will have armor 15
inches thick. except in therear, where it will be reduced
to 10inches. The turret armor is to be 14 inches through-
out. The ship’s sides, from the armor belt to the main
deck, will be protected by not less than 54 inches of
steel armor from barbette to barbette. Coal is to be
carried back of a portion of this 5%4-inch casing armor.

In a suitable position will be a conning tower of not
less than 10 inches in thickness, having an armored
communication tube 7 inches in thickness. Four 13-
inch guns will be mounted in two heavy barbette tur-
rets on the midship line, one- forward and one aft.
There will be ten 6-inch rapid-fire guns in broadside on

Scientific Jmevican.

the main deck, four on the upper deck within the
superstructure, and a secondary battery of twenty-four
rapid-fire and machine guns. The 6-inch guns on the
upper deck will be protected by 5l¢-inch armor. There
will be two submerged torpedo tnbes. The torpedo
compartment will be fitted up for the storage of eight
17-foot torpedoes and appliances and means for operat-
ing and handling the same.

The vessels will be driven by twin screws. The en-
gines will be of the vertical triple-expansion four-cylin-
der type, two in number, one on each shaft, and they
will be placed in separate watertight compartments.
The eight boilers are to be eylindrical and single ended.
They are to be placed in four separate watertight com-
partments, and will work at a pressure of 210 pounds.
If on trial the average speed shall equal or exceed the
speed at sea of 16 knots an hour for four consecutive
hours, the vessel will be accepted as far as the speed is
concerned. If the speed falls below 16 knots and ex-
ceeds 15 knots an hour, the vessel will be accepted at a
reduced price, the reduction being at the rate of $25,000
per quarter knot, if the deficiency of the speed lies be-
tween 16 knots and 1514 knots, and at the rate of $50,-
000 per quarter knot between 1515 knots and 15 knots.
If the speed falls below 15 knots an hour, the vessel
will be rejected or accepted at a reduced price. - No
sail will be carried, but two military masts are to be fit-
ted with fighting tops.

The New Naval Academy.

The complete rehabilitation of the Naval Academy
at Annapolis being assured by the Congressional ap-
propriation of $1,000,000 to start operations—the esti-
mated expenditure being $6,000,000—work is to be begun
on the dredging and the sea walls. The first structures
to be undertaken are the armory and the boat house
and the power house. At the present time, when the
navy arm of the service is first in the public eye, the
future of the American navy will probably be a mat-
ter of solicitude for some years to come. With the
requirements of modern sea defense comes the necessity
for a splendidly equipped school for those who are to
be responsible for the management of our fleets. The
old naval school, which was opened in 1845, is a motley
assemblage of buildings, which are now inadequate
and out of date, so that they tend to militate against
the success of the modern courses of instruction.

Plans to alter and reconstruct these buildings were
considered, but they were abandoned as stumbling
blocks in attaining the end aimed at—a practically
new academy. A commission was appointed, which
reported against tinkering with the old buildings and
in favor of new ones. The architect, Ernest Flagg, of
New York, prepared the approved plan for the re-
building of the Academny.

The present Acadeiny occupies three pieces of ground
more or less separated from each other, lying to the
north of Aunapolis and on the Severn River. The
original plot was an irregular triangle containing
numerous buildings, almost all of which are old and
dilapidated. They were built at different times, and
placed haphazard with little regard to the convenient
working of the institution, and the most beautiful part
of the property is occupied by the gas house and
sheds, which serve to cut off a fine view of the bay.

onnade. It consists of a main drill hall and gallery for
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models, and it will also contain various recitation rooms,
ete. The boat house corresponds in size and general
appearance to the armory, and occupies a correspond-
ing position, and faces the large basin, which opens
into the Severn River, and will be connected with
the cadets’ quarters by a colonnade. It will likewise
accommodate 12 cutters, 12 sailing launches, 12 steam
launches, 4 small torpedo boats and 2 large ones.
It will also contain recitation rooms, model rooms, etc.

The campus, with its shaded walks, occupies the
central portion of the architectural scheme. The
chapel will be located in the center, and to the rear
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MOUND OF ARMENIAN FUEL.

will be the officers’ house. Fine walks will lead fro::
the chapel to an exedra containing a band stand, an:
in front of thisis the basin in which is to be moored
the fleet of cutters, practice boats and torpedo craft.
The third group of buildings lies on the other side of
the campus, and faces the cadets’ quarters. The group
consists of the academic building, power house, steam
engineering building and the physics and chemistry
building. The academic building will be second in
size and immportance of those proposed, and will con-
tain the administration offices, class rooms and the
library. The other appointments will be most modern
and appropriate. The Naval Academy, with the splen-
did record of the past, opens a second half century of
existence with a deep-seated pride and with the know-
ledge of the affection in which the heart of this great
nation holds the navy, and the new buildings are a
propitious augury for a magnificent future for this
service.

.

An Interesting Discovery.
Prof. Ramsay and Mr. Travers have recently made
some interesting discoveries on the constituents of
the atmosphere. Since the discovery of argon, it has
been a question whether it was really an element
This was very difficult to settle, owing to the impossi-
bility of employing any ordinary chemical test, but
Prof. Ramsay and Mr. Travers announced to the Royal
Society of London, on June 16, the results of experi-

ments which may be summarized as
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The only interesting building on the grounds, except
perhaps the old fort, is the library, formerly the re-
sidence of the Governors of Maryland ; this is to be
preserved.

The new plan contemplates the gradual demolition
of all the old buildings, except the two last mentioned.
When the plan is fully carried out, the buildings will
be disposed in three groups, located respectively at the
east, west and south of the campus, leaving the fourth
side open to the river. The first of these groups con-
tains the cadets’ quarters, the armory and the boat
house. The cadets’ quarters will afford accommodation
for 500 cadets, all of the rooms having views of either
the Severn River, the bay or the campus. The armory

71 follows: They prepared a large quan-
tity of argon from atmospheric nitro-
gen, separating the latter gas by means
of magnesiam, and having liquefied it
by cooling it with liquid air, they then
fractionally distilled the product. The
first portion, says The New York Sun’s
cablegram, consisted of less than 100
cubic centimeters, distilled off from the
liquid obtained by condensing 18 liters
ot argon, was found to have a density
of about 13 instead of 20, which is that
of argon, and its spectrum differed from
that of known gases. The yellow line
was less refrangible than those charac-
teristic of helium and ecrypton, being
especially prominent.

On continuing the distillation, after
nearly the whole of the liquid argon
bhad been evaporated, a solid was ob-
tained which only slowly volatiliced.
The gas into which this solid was con-
verted was found to be practically of the same density
as argon, but its spectrum was altogether different
and peculiar, consisting for the most part of bands, not
lines.

It is proposed to call the lighter element neon, and
that derived from the solid metargon.

The further development of the investigation is
awaited with interest. The success of the experiments
hitherto is regarded as a striking proof of the value
of the new engine of research which liquid air affords.

<
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ELECTRO magnets capable of picking up a load not
exceeding five tons are used by an Illinois steel com-
pany to transfer steel beams or plates from one part of

is to be connected with the cadets’ quarters by a col-
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the shop to another.
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Science Notes,

Prof. S. P. Langley, of the Smithsonian Institution,
states that the bolometer (or actinic balance) is capable
of indicating a ‘‘change of temperature in its strips of,
at any rate, much less than one ten-millionth of
1° Centigrade.” The apparatus is about 400 times as
sensitive as when first described in 1881.

Those of our readers whoare interested in astronomy
will be glad to know that they can obtain the lantern
slides and prints from the astronomical photographs
made at the Yerkes Observatory, at a moderate ex-
pense by addressing G. W. Ritchey, optician, at Wil-
liams Bay, Wis. He is prepared to supply lantern
slides, transparencies and paper prints from any of the
negatives in the coilection of the observatory A
complete list of the subjects will be sent on applica-
tion.

Herr W. Zaleski discusses the controverted question
whether albuminoid substances can be formed in the
plant in the dark. From a series of experiments on
sunflower leaves he has come to the conclusion that
the nitrates taken up into the leaves are there decom-
posed and transformed into other nitrogenous com-
pounds. This transformation is connected with the
access of sugar, which renders possible the passage of
nitrates into other commpounds, probably of the nature
of amides. These processes can take place in the dark.
-—Ber. deutsch. bot. Gesell., vol. xv., 536.

Prof. A. Hansgirg proposes the following classifica-
tion of pollen grains, dependent on their power of
resisting moisture and on their protection against un-
favorable atmospheric influences: (A) Plants whose
pollen is resistent to moisture and germinates in pure
water + (a) species in which the sexual organs are more
or less protected against rain, ete.; (b) species in
which the sexual organs are only slightly or not at
all protected against atmospheric precipitations. (B)
Plants whose pollen is not resistent to moisture, and
does not germinate, or only very imperfectly, in pure
water : (a) species in which the sexual organs are com-
pletely or partially protected against rain; (b) species
in which the sexual organs are only slightly or not at all
protected against rain, usually completely exposed.
The class to which any particular pollen grain belongs
does not depend so much on the affinity of the species
as on its special habit.—Sitzber. kén. Bohmisch. Ges.
Wiss., 1897.

An interesting illustration of natural engineering is
the well-known heavy dike on the Holland coast
which was built by the winds themselves. The sand
formed between the jetties becoming dry in sunny
weather, and the surface blown ashore on the wind
blowing in that direction, it was desired to build a
strong dike to connect with the sand dunes, and this
was accomplished by setting in the sand, in rows about
one foot apart, tufts of dune sea grass near by. The
tufts thus placed, consisting simply of little handfuls
of grass, were put each one into a cavity dug out
with the hands, the tufts being set into this and the
sand pressed around. The whole surface of the dry,
sandy beach above high tide was covered with this
plantation, and just back of it, at the highest point of
the existing sandy area, one or two rows of reeds were
set in the sand, their tops cut off and the stalks left
standing about four feet above the sand—the latter
drifting along over the surface, catching and in one
day almost burying the tufts of grass and standing up
one foot along the row of reeds; then another planta-
tion being made, and another, a massive dike was
thus built up to the height of the adjoining dike. In
high storm tides the waves eat into the top of the
slope and pull down the sand, but, by the same process
of building, the dike is again restored to its former
size.—Invention.

An interesting series of experiments in which a hol-
low hemisphere of metal was made to collapse by the
pressure applied on top of it by another hemisphere or
plane is described by Prof. H. Schoentjes, of Ghent, in
the current Bulletin de ’Académie royale de Belgique.
Prof. Schoentjes gives excellent photographs showing
various cases of collapse in segments ; triangular, quad-
rangular, pentagonal and hexagonal forms being all
represented. The present paper forms the sequel to
one published in 1890, and among the author’s con-
clusions the following are noteworthy: When two
similar hemispheres of 10 em. diameter were crushed
together by a hydraulic press with their summits in con-
tact, only one of the hemispheres collapsed ; the cavity
formed was spherical, and was moulded on the unde-
formed hemisphere just as if the latter hemisphere
were solid. When a hemisphere of 15 e¢m. diameter
was crushed against one of 10 cem., the smaller one
penetrated nine times out of ten into the larger one;
the cavity was at first spherical, but afterward its
margin became polygonal. In one case only—and the
author could not succeed in repeating the experiment
—both hemispheres were deformed ; the larger one first
penetrated the smaller, but under a force of 80 kilos.
the edge of the cavity began to penetrate the large
hemisphere. When a hemisphere was crushed by a
plane the normal deformation was found to be hexago-
nal.

AN IMPROVED TRACE-HOLDER.

The device represented in our illustration is designed
to prevent the accidental slipping of a trace from the
singletree to which it has been attached. The trace-
holder is in general characterized by a spring fastened
to the upper or lower side of a singletree and is pro-
vided with a hook that embraces the trace and pre-
vents it from slipping off the tree. Our illustration
represents part of a singletree with the device at-
tached.

The trace-holder is made of a single piece of spring-
wire whose body consists of a coil terminating at one
end in two eyes, by means of which it is fixed to the
singletree. The other end isformed with a hook having
along beak which extends through a ferrule in the tree

BARTLETT'S TRACE-HOLDER.

to inclose the trace and to prevent its slipping. The wire
is doubled on itself to form the hook, and the free end
is turned to enter the coiled shank portion. This
shank portion has an outward curve and rests against
the singletree only at its ends, so as to avoid rattling.
In applying the trace, the hook is forced away from
the singletree until the slit of the trace may be slipped
over the ferrule. The hook is then allowed to spring
back, its beak passing through the ferrule and inclos-
ing the trace. The device is the invention of Gran-
ville Bartlett, of 360 South Broadway, Lexington, Ky.
—_—— e r—
A NOVEL SASH-HOLDER.

The sash-holder which we illustrate is the invention
of John and Thomas W. Leask, of Gore Bay, Ontario,
Canada, and is designed to enable the sashes to be held
in any desired position, at the same time preventing
rattling. The invention makes use of spring plates
flexing edgwise in contradistinction to a flatwise move-
ment, for the purpose of holding the sashes firmly to
the frame. Of our illustrations, Fig. 1 is a vertical sec-
tion of a window frame with the device attached ; Fig.
2 is a side elevation of the inner stop and Fig. 3 a side
elevation of the outer stop. Figs. 4 and 5 are modifica-
tions and Fig. 6 is a cross section of the sash and the
spring shown in Fig. 5. Figs. 7 and 8 are detail per-
spective views of wear plates employed.

The arrangement illustrated in the first three figures
consists in applying the spring plates to the sides of the
window frame, the sashes sliding in the usual manner.
The outer stop differs from the inner stop in employ-
ing a spring plate, whose bow is confined to the central
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LEASK'S SASH-HOLDER.

portion of the plate, the ends being rigidly fastened.
The intermediate portions of the plates constituting
the inner stops have slots in which headed pins are in-
serted, so as to prevent inward bulging of the plates.
Fig. 4 shows a modification in which the sashes them-
selves carry the spring plates. In this case the springs
are fastened to the sashes at their inner ends, the outer
ends being free. In Fig. 5 another modification is
shown, in which the plates arecurved throughout their
lengths and secured at their centers to the side rails of
the sash—a position which may be reversed.

In order to prevent the finish of the sashes from
being marred, plates like those shown in Figs. 7 and 8
are employed, which prevent direct contact of the
springs with the parting strip of the two sashes.

ACCORDING to Pediatries, there is a law in France for-
bidding the giving of solid food of any kind to infants
under one year of age without the written consent
of a physician. The use of feeding bottles with long
rubber tubes is also forbidden by law.

© 1898 SCIENTIFIC AMERICAN, INC.

A Curlous Safe.

In St. Augustine’s Church, Brooklyn, N. Y., the
tabernacle of the high altar is protected by probably
the most novel safe ever devised. This is undoubtedly
the first time in which practical science has been used
as an adjunct in religious service. Of course, it was
very essential that the beautiful altar itself should not
be marred in any way by the safe and that it should
be operated in a dignified and fitting manner. Unfor-
tunately, in many churches, the richly jeweled recep-
tacle for the sacrament has proved too often a bait for
burglars, and many priests have tried to devise some
scheme by which the security and sanctity of the
tabernacle would be assured.

In the church to which we have referred the recep-
tacle for the sacrament cost $10,000. The safe consists
of circular curving doors which slide together, closing
the front toward the churech. The safe weighs 1,600
pounds and consists of four pieces, the base, a curving
piece of steel at the back that is stationary and the two
doors which come together. The leaves of these doors
are made of Harveyized steel an inch thick. They meet
as they close under the dome and overlap each other
tightly by a scarf joint. They turn on roller bearings
and they are operated by means of an electric motor.
The safe is easily opened by manipulating buttons be-
side the tabernacle, but these push buttons will have
no effect until the motor itself is set in motion in the
vault below, the combination lock of the steel vault
being known only to the priests of the parish. Elee-
trical protection is also provided which would give
notice at once to the nearest police station should the
safe be tampered with. Masked in its covering of gold
leaf, this steel shell is a superb piece of mechanism and
it is one of the most ingenious uses to which the elee-
tric motor has ever been put. The same motor is used
to drive a blower intended for the purpose of dusting
the elaborately carved marble altar. An exhaust fan
sucks away the dust.

The Current Supplement.

The current SUPPLEMENT, No. 1173, contains a nuin-
ber of articles of sterling interest. Subjects connected
with the war are naturally in evidence. “The Queen
Regent and Alfonzo XIIL.” is accompanied by a por-
trait of the King and his mother. “The American
Regular” is by the English correspondent of The
London Times on board the United States transport
“ Gussie.” It gives an Englishman’s idea of the regular
army. * The Milestones of Human Progress” is a lec-
ture delivered by Prof. Daniel G. Brinton at the
Academy of Natural Sciences, Philadelphia, Pa.
“ Tombs of the First Egyptian Dynasty” is by Dr.
Ludwig Borchardt, Director of the German School
in Cairo. “An Aimateur Chronophotographic Ap-
paratus” describes a simple apparatus. “ The Re-
claiming of Old Rubber” is a very important paper by
Hawthorne Hill and is one of the best contributions
to this much neglected division of the literature on
rubber. “ Patents,” by Mr. J. W. See, is continued,
and the present installment of this paper deals with
the employers’ rights, combinations and aggregrations,
genera and species, combinations and sub-combina-
tions and mechanical equivalents. ‘‘The Develop-
ment of the Central Station,” by Samuel Insull, is con-
cluded in this number.

- ——

Coaches on the Community Plan in Genoa.

A curious custom exists in Genoa. Many of the well-
to-do people as well as those in moderate circumstances
do not own either horses or coaches; they own only an
interest in them. Four or five or a half dozen great
families club together and buy a coach and horses,
then they arrange among themselves the days the dif-
ferent families will use it. Thus one family uses the
coach on Mondays, another on Tuesdays and a third
on Wednesdays, so that an establishment that would
be impossible for one family becomes perfectly practi-
cal when the cost is divided among five or six. Each
family has a set of doors for the coach with their own
coat of arms on the panels, which are changed accord-
ing to the family which is going to use the coach. The
builders of these vehicles seldom think of building a
coach without five or six sets of doors, and arrange-
ments are made so that they are very easily changed.

&

American Contracts in Russia.

Under the date of May 21, 1898, Ambassador Hitch-
cock writes from St. Petersburg that an order has been
sent to the Baldwin Locomotive Works for sixty-five
locomotives for the Manchurian railway, making a
total of eighty Baldwin engines ordered for this rail-
way within the last nine weeks and a total of 138
engines of this make sold to Russian railways within
the last six months. The Imperial government has
also awarded the Westinghouse Company a contract
amounting to between $2,000,000 and $3,000,000 for the
equipment of rolling stock of the Manchurian railway
with Westinghouse air brakes. This contract will
probably be duplicated in the near future. It appears
that the Manchurian railway is entirely up to date
in every particular, being equipped with the very best
of American rolling stock.
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THE WILD TRIBES OF THE PHILIPPINES.
BY PROF. J. B. STEERE.

The native inhabitants of the Philippines can be
conveniently divided into four groups: the civilized
Indians, the Mohammedans, the wild Indians and the
Negritos or Attas. These same divisions existed at
the coming of the Spanish in 1519, though their rela-
tive numbers, location and other conditions must have
changed greatly since that time. )

The wild and civilized Indians and the Mohamme-
dans seem to be all of Malay origin aud are closely re-
lated to each other and to the native tribes of Formosa
on the north and Borneo and Celebes to the south.

The civilized Indians have increased rapidly since
the Spanish occupation and are the real citizens and
inhabitants of the Philippines. They occupy the
coasts and the rich, level lands of the northern, cen-
tral and eastern islands and have lately occupied new
territory in Mindanao, Basilan, Palawan and Mindoro.
They number, according to Spanish accounts, between
six and seven millions.

The Mohammedans are decreasing in importance and
probably in numbers also, but are still powerful in the
south of the archipelago, where they occupy the Sulu
Islands, a great part of Mindanao and Basilan, and
have a foothold in Palawan. They number, accord-
ing to Spanish statistics, about three hundred thousand.
They appear to have been derived originally from na-
tive tribes of the same degree of civilization as the
Christian Indians, but have fallen far behind them in
progress, while the tworeligions have caused such se-
paration and difference of customs and such mutual
hatred as to make them really distinet peoples.

The Negritos or Attas are supposed to be of Papuan
stock, and are, no doubt, the oldest living human in-
habitants of the Philippines. They appear to have
been driven by the flood of Malay invasion far inland
into the mountains, where they have dwindled to a few
thousand wandering, homeless savages. They are still
found in certain portions of Luzon, Panay, Negros and
according to some authorities, in Mindanao.

The uncivilized Indian tribes occupy much of the in-
terior and mountainous parts of all the large islands
of the group. except Cebu and Bohol, in ‘vhich they
have either been Christianized and merged with the
civilized Indians or have been driven out. They still
occupy nearly all the territory of the great islands of
Mindoro and Palawan. They number, according to
Spanish estimates, some three or four hundred thou-
sand, belonging to over fifty different tribes.

They are shut off from the sea and means of com-
municating with one another and the outside world
by thecivilized Indians about them, and probably re-
main in much the same condition of savagery as when
first observed by the Spanish.

It has been contrary to Spanish policy in the Philip-
pines to subdue them by force, and, as they have usu-
ally remained at peace with their more powerful and
better armed Christian neighbors, they still continue to
exist beside them.

Missionary priests are still making some impression
upon thewn in a few localities, and a few are baptized
and become a part of the Christian communities; but
this process is a slow one, for several reasons. One of
these, no doubt, is the general apathy of the priests.
But the Spanish treatment of the civilized Indians
must have much.to do in making these savages content
with their present condition.

All persons of Indian blood who are Spanish sub-
jects are compelled to pay an annual tribute of a few
dollars, graduated according to age and sex. They are
also compelled to live for a portion of the year at least
in the incorporated towns, in which are churches,
priests and government officials. These, with other
forms of compulsory and unpaid service to the govern-
ment and church, are claimed by the Spanish to be
aids in civilization ; the tribute making it necessary
that the Indian, naturally indolent and improvident,
earnor save somethingbesides what he eats and wears,
and the compulsory residence in the towns bringing
him under the influence of the church and sehools and
other civilizing agencies.

These exactions of the Spanish government are en-
forced by the officials of the towns by flogging and
imprisonment in the stocks.

The Indians find this system hard to bear, and their
resentinent is shown in the present and former rebel-
lions. Their feeling toward the imposition of tribute
is shown by their saying that the monkeys could talk
if they would, but they keep silent, so as not to have to
pay tribute. .

Numbers of the civilized Indians, when in debt and
unable or unwilling to pay tribute longer, escape to
the mountains and forests, where they either join the
savages directly or forin little settlements of their own.
The Spanish call these by the expressive term of
remontados, men who have again mounted into the
saddle of savagery. The aggregate of these remontados
in the islands must be considerable. While at the
town of Arevalo, in 1887, one of these men who had not
entered his native town for three years, excépt as he
had stolen in at night, paid his back tribute and other
dues, from the money he earned as a hunter for our

party, and again became a citizen. A system which is
driving many back to a savage life can have little at-
traction for the independent Indians, and while in
many cases they allow their children to be baptized,
they generally prefer their liberty to the advantages of
a civilized life.

Like the civilized Indians, the savages are brown in
color, with coarse, straight, black hair and little beard.
They seem to be somewhat smaller and slighter of
figure than their Christian neighbors.

Their languages show close kinship to those of the
civilized tribes adjacent and also as close to those of
the savages of Formosa. Few of the tribes possess
lands fit for the cultivation of lowland rices, and
fewer still have the necessary skill and implements and
plow beasts (buffaloes) for cultivating such lands.
Their recourse is the commmon one of savages nearly
the world round—they cut off small portions of the
forest during the dry season, and after burning this
over, they plant, at the beginning of the rainy season,
upland rice, maize, sweet potatoes, ete., among the
blackened logs and stumps. The supply of food thus
gained is usually insufficient, and after it is eaten up
they lead a miserable existence, scouring the woods for
game and wild fruit and going to the sea beach where-
ever they can reach it for shell fish and other food.
Their method of cultivation compels continual change
of place. Their little patches of cleared forest can only
be cultivated in their rude way for one or two years,
when they are abandoned and new pieces of forest
chosen. In hunting I have repeatedly found heaps of
shells and bones and bits of earthenware, proofs of
former occupation, in the midst of apparently virgin
forest.

Their houses are usually built after the plan of those
of the civilized Indians—a basketlike structure of bam-
boo and palm leaves raised upon posts above the
ground, but they are not so well built and are occu-
pied but for a few years. They are not built into com-
pact villages, but a few scattered houses are formed
without streets, but near enough to be within call.
Necessarily, what can be said of such a multitude of de-
tached tribes in regard to their clothing, arms, religion,
ete., must be of the most general character.

Their clothing usually consists solely of the tapa-
rabo, or breech clout, all else generally being in the
nature of ornament, and consisting of beads about the
neck and head and arms, and anklets or leglets of
boar’s bristles, and frequently with bright colored pearl
shells hanging upon the back or breast. The Spanish
authorities do not allow the savages to enter the towns
in their ordinary state of nakedness, which accounts
for the unusual amount of clothing shown in the ac-
companying photographs. They frequently blacken
the teeth, and in some cases file them to a point.

Some tribes wear a stiff, round hat similar to the
salacot of the civilized Indians; other tribes weara
turban or go bareheaded. Tattooing is common among
them, but varies with each tribe.

Their arms are a large knife or cutlass carried in a
wooden scabbard, this serving for an ax and hoe as
well as a weapon of war. In addition to this they
carry a lance or spear, and some tribes are armed with
bows and arrows. The more warlike tribes have
shields of various forms.

Some of the wilder tribes of North Luzon are said
still to hunt the heads of their enemies with which to
ornament their dwellings, like the head-hunting sav-
ages of Formosa and the Dyaks of Borneo, but the
tribes in contact with the Christian Indians content
themselves with hanging the skulls of monkeys, deer,
wild boars and buffaloes about their doors.

They all seem to have some idea of a great spirit who
rulesoverthe affairs of men. They also recognize spir-
its of lower orders, some good, some evil, the evil ones
causing disease and death in mmen. Each village usu-
ally has one who serves as priest and doctor, who is
supposed to be a special favorite of the great spirit.
His chief duties seem to be to cure disease or to foretell
its result. He is usually aided by certain old women
who undertake to frighten away the evil spirit by eries
and wild gestures. They do not appear to have idols,
but some pay reverence to certain stones before which
they place food and drink.

They have mmany forms of tabu, like the other island-
dwelling people of the Pacific. At the death of a per-
son a fence of bushes is built about the village, and for
a certain period no one is allowed to enter or depart,
food for those within being brought by friends to the
fence, where it is received by those within.

They are usually monogamists, the wife being pur-
chased from her parents. Divoree is common, the pur-
chase price being returned with the divorced woman.

Their laws are proclaimed and enforced by the elders
of the villages, rather than by chiefs or kings.

The Spanish, whenever they have come in contact
with the wild tribes, have undertaken to gain influence
among them by recognizing some head man of the
village as chief, or gobernadorcillo, giving him as a
symbol of his office a cane, and perhaps a few articles
of cast-off military uniform.

My first visit to the Lagbanuas of Palawan was made
in August of 1874. A small village of them existed near
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the newly established Spanish town of Puerto Princesa.
The patches of rice among which their houses were
built were not yet ripe, but they were already rub-
bing out the soft kernels and roasting off the hulls and
eating them. They appeared like walking skeletons,
having not yet recovered from the long famine since the
last harvest. I was taken to the house of the gober-
nadoreillo, whom I found sitting at his door, clothed
like the rest in a breech clout. He had planted several
posts before his house, which were ornamented with
strips of bark and colored leaves. After shaking hands
with me, he retreated within his dwelling, and after a
moment came out with his cane and dressed in an old
Spanish military coat, with big brass buttons, and a
cocked hat with tarnished bands and tassels. He un-
dertook to show me a nearer way to the river, and
strutted along the path before me with his cane, his
thin, bare, brown legs sticking out below his military
coat.

‘While in the interior of Mindoro in 1888, we were vis-
ited at our camp by the Mangianes. Those seen were
a little people. The men were naked, but for the
breech clout, and armed with knives and bows and ar-
rows. The women wore a curious petticoat, made of
apparently thin strips of rattan, braided into a narrow
ribbon of the width of the finger. Many yards of this
ribbon were wound about the hips and held in place
by a strip of bark cloth fastened to the girdle. They
gathered up the bits of crocodile’s flesh which we were
cutting off in making a skeleton, and roasting them at
our fire, ate them with great relish. On their second
coming they brought us wild honey and wild fruit in
bark baskets, for barter.

In the future of the Philippines the wild tribes will
probably have but asmall share. They must be gradu-
ally merged with the civilized tribes or be as gradually
starved to death by being pushed back by the rapidly
multiplying civilized Indians. The hundred thousand
Chinese and the two hundred thousand Mohammedans
of the southern islands will form more powerful factors
in making future history, as they have already in mak-
ing that of the past.

_ et re—
Carrier Pigeons in War,

It was expected that the war would develop the
usefulness of the carrier pigeon service in communicat-
ing with ships at sea and the pigeon cotes at naval
stations, but up to the present tiine they do not seem
to have been made much use of, or, if so, the results
obtained have not been satisfactory. Some of the
best birds obtainable were purchased abroad and dis-
tributed among the principal stations along the coast.
The most important of these points is Key West,
where there are a large number of birds capable of
keeping patrol vessels off Havana in prompt com-
munication with the commander of the fleet; but up
to the present time the fast yachts and torpedo boats
appear to have been used exclusively in transmitting
messages. It would be interesting to have a test made
of this method of communication, as considerable
sums are spent every year in America and abroad on
perfecting and maintaining a systemn of carrier pigeons,
and the present seems to be an excellent opportunity
for testing their practical value. Three or four pig-
eons on each transport carrying the army to Santiago
would have kept the military authorities in Washing-
ton fully informed of their progress.

—_— il ——
Acetylene Exhibition at Berlin.

The acetylene exhibition at Berlin, which was origin-
ally planned for Cannstadt, near Stuttgart, took place
at Berlin on the Kurfiirstendamm from the 6th to the
20th of March, in connection with an acetylene confer-
ence. Acetylene generators were exhibited by thirty
firms, but most of them were not shown in operation,
owing to the strict regulations enforced by the police.
The generators in action had each to be shown in a
special compartment not accessible to the general pub-
lic, behind astrong wall. Thiswas not in itself calculat-
ed to inspire the citizens of Berlin with a very happy
idea of the safety of the new illuminant. Progress
could be recognized in the exhibits, but as yet there
does not appear to be any special type which is the
favorite. Acetylene purifiers proved to benecessary ad-
juncts. Among the impurities of acetylene less thought
of in general is phosphureted hydrogen. In spite of
purifying, the hall every evening was foggy with fine
dust of the phosphoric acid. Next year the meeting
will be held at Budapest.

The Czar Sends for the
¢ QOregon.”
When the Russian naval authorities heard of the
wonderful record made by the ‘* Oregon” in proceed-
ing from San Francisco to the coast of Florida in
sixty-five days without an accident, they cabled Mur.
Irving Scott, president of the Union Iron Works, of
San Francisco, to come to St. Petersburg to arrange
for building more vessels like the Awerican battle-
ship, which was the product of the Union Iron Works,
of San Francisco. Mr. Scott has now sailed for Europe
in answer to the invitation of the Imperial govern-
ment.

&
" 4

Builder of the
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A BEAUTIFUL EXPERIMENT.
BY H. B. DAILEY.

To the many amateur experimenters in static elec-
tricity who have been lured into this fascinating pas-
time by the excellent chapters in ‘‘Experimental
Science " devoted to this branch of physics the follow-
ing beautiful experiment would, in the opinion of the
writer, prove of more than ordinary interest :

A piece of slender glass rod or tubing is bent in an
alecohol flame into the shape shown in Fig. 1. By
means of the arrangement in Fig. 2, the glass is sup-
ported so as to revolve
freely in an upright posi-
tion, its lower end resting
loosely in a shallow hole
in the wooden base of the
instrument, while its up-
per end is held in like
manner by the horizontal
wooden arm at the top of
the insulating standard, S.
A small wooden pulley, P,
cemented to the lower ex-
tremity of the glass and
belted by means of a thread
on to the hand wheel, W,
furnishes a means of rapid
rotation. Along the whole
length of the glass is ce-
mented by means of shellac
a very narrow strip of tin-
foil, which is divided at
short intervals with the
point of a penknife; the
foil on the two straight ex-
tremities being left intact.

The glass is set revolving
and a current from an in-
duction coil or influence
machine is passed through
the tinfoil, illuminating all
the cut spaces. If the glass
has been skillfully bent and the discharge is sufficiently
rapid, the effect is one of startling beauty.

Persistence of vision transforms the revolving lumin-
ous glass into a perfectly symmetrical vase, glimmering,
phantomlike, out of the darkness, and bedecked with
thousands of jewels and flashes of shimmering light,
having the appearance of the most delicately fashioned
wire work, wrought in curves of sparkling fire. To
insure the proper shape of the glass, a sketch of a vase
of the desired form may be drawn upon a piece of
smooth board and the glass made to conform with the
outlines of one of its sides. The vase may be made 8
or 9 inches in height.

The ordinary spiral tube familiar to experimenters
gives an exceedingly beautiful effect when revolved as
above, the spiral being multiplied many times by per-
sistence of vision.

THE BOILERS AND BULKHEAD DOORS OF THE
“ CHICAGO.”

The unarmored cruiser ‘ Chicago” of the United
States navy was one of _
the original vessels of the
famous ‘* white squadron.”
She was launched in 1884,
and on her trial trip she
made-15 knots with 5,083
horse power. It was de-
cided about three years
ago to make many changes
in the ‘¢ Chicago,” and
these changes, which are
almost completed, will con
vert her into a fast cruiser
of 18% knots, developing
about 9,000 indicated horse
power. New engines, of
course, were required, and
they were built at the
Brooklyn Navy Yard, as
well as the boilers shown
in our engraving. The
Bureau of Steam Engineer-
ing adopted a combination
of the cylindrical Scotch
boilers and the sectional
type. The engine room is
next the four Scotch boil-
ers, then comes the blower
room, then the six Bab-
cock & Wilcox boilers. Tke
* Chicago” will be worked
under forced draught on
the closed stokehold sys-
tem when running at high
speed. Our engraving
shows a pair of the Scotch
boilers, which are about
1,000 horse power each.
They are placed athwart-
ships, and our illustration

supposes the visitor to be in the stokehold looking
at one pair of boilers, while the other pair is at his
back. The Scotch boilers all make use of a common
stack, and at the level of the protective deck the stack
is crossed by heavy armor bars which preserve the in-
tegrity of the protective deck.

The Scotch boilers were built at the Brooklyn Navy
Yard and are made of nickel steel, the sheets being 15
inches thick and the heads ’§ inch thick. The mean
diameter is 13 feet 84 inches and the length 1014 feet.
The three corrugated furnaces are 3 feet 5 inches in dia-

NOVEL ELECTRICAL EXPERIMENT.

meter and are all fired from the same stokehold. The
length of the grate is 6 feet 8 inches. The outside meas-
urement of the 417 tubes is 2}{ inches, and they are of
a thickness of No. 10 Birmingham wire gage. The
heating surface of the tubes is 1,770 square feet ; the
heating surface of the furnace is 134 square feet, of the
combustion chamber 166 square feet, and of the tube
sheets 66 square feet. The total heating surface is
2,1383 square feet. The grate surface is 6833 square
feet. " The boilers are covered with magnesia covering.
It is expected that the Scotch boilers will drive the
ship at a speed of 13 nautical miles an hour, and with
the water tube boilers it is expected that 1814 nautical
miles an hour will be made. The six Babcock &
Wilcox boilers have a total heating surface of 18,000
square feet and 360 square feet of grate surface, mak-
ing the total heating surfaces foot up 26,550 squarefeet
and the grate surfaces 633 square feet. The bunker
capacity is 920 tons. The steam pressure is 180 pounds
per square inch.

The twin screw engines are of the horizontal triple

A PAIR OF NICKEL STEEL SCOTCH BOILERS FOR THE RECONSTRUCTED CRUISER “CHICAGO.”
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expansion type. The cylinders are 33 inches, 501§
inches and 76 inches, the stroke is 40 inches and the en-
gines make 120 revolutions per minute.

We now come to another interesting feature of the
reconstructed vessel—the;bulkhead doors. Lord Charles
Beresford says: ‘It iz a fact that upon the loyalty of
the watertight doors, when closed, and upon the as-
surance that they are properly closed, depends the
power of a battleship to float when wounded by ram,
torpedo or a gun. It has been authoritatively stated
that the cause of the loss of the ‘Victoria®' was that
the watertight doors were
not closed, and it has been
constantly proved to be
impossible to close water-
tight doors in an emer-
gency, no matter how well
disciplined and how gal-
lant the ship’s company
may be. The system of
closing the doors by evolu-
tion as to time invites an
accident.” Some very able
experts contend that there
should be no doors at all
and that the main bulk-
heads should be intact to
the main deck.

To the layman the num-
ber of bulkheads, doors,
hatches and valves is ex-
traordinary. Take the
battleships * Indiana,”
‘ Massachusetts ” or *‘ Ore-
gon,” for instance; they
have 272 watertight com-
partments, and the total
number of watertight
doors and hatches is 354.
The number of valves for
ventilating, draining and
flooding hulls, including
sea valves and pump suctions, and excluding all valves
for motive power and auxiliaries, numbers 294, making
a grand total of watertightdoors, hatchesand valves of
648. Valves are less important than doorsand hatches,
but when they guard a sluiceway, the passage of a ven-
tilating pipe from one compartment to another, or a
magazine flood cock, they involve the integrity of the
ship in an emergency. It is hardly possible to ex-
aggerate the sudden -turmoil and shock of a collision
in a seaway accompanied by fog and blackness, per-
haps within as well as without the ship, the wild up-
heaval and stampede of being torpedoed, or the strain
and jar of modern battle; and it requires about 110
men, excluding officers, to bring the cellular structure
of the ship into operation when needed in the type of
ship to which we have referred, so there is no wonder
that ships go down when they have their skin punec-
tured below the lower line, as for instance the ‘* Van-
guard,” ¢ Victoria,” ‘* Blanco Encalada,” and *‘* Elbe.”

Many experiments have been tried and systems in-
troduced for the instantaneous closing of all the bulk-
head doors in an emergen-
cy. We present some en-
gravings of one of the
most successful solutions
of this problem—the ‘‘long
arm " system of Mr. W. B.
Cowles of the construction
department of the United
States navy. The cruiser
*“ Chicago " as reconstruct-
ed is provided with an in-
stallation of this system.
Mr. Cowles considered that
a practically perfect sys-
tem would be to tie togeth-
er in assorted bunchesthe
widely distributed devices
in a ship, by bringing the
connecting strings from
each device to a switch-
board for each bnneh and
then assemble the switch-
boards into one or more
central stations, from
which each device can be
controlled by an operator,
independently, and to ar-
range the devices as they
are needed to be operated
in case of an emergency, so
that this can be done with
precision and full knowl-
edge, from a point where
the emergency can first be
discovered. Arrangements
should also be provided
so that neither the emer-
gency operation nor any
other can harm the at-
tendant or take control
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out of his hands, and all watertight doors should
be given an equal rank and precedence with the
bulkhead of which when closed they form an integral
part. The watertight doors should be capable of
closing under head or rush of water, and every bunker
door should be able to close through coal. A system
of this kind, placing its sole manipulation in the
hands of one man, is comparable to the switch and sig-
nal tower of a railway.

There are two general schemes in the Cowles long
arm system—-the double line and the single line. The
double line is more complicated and efficient, involving
an operator at the central station. The single line

BUNKER DOOR WITH CLEAR-WAY OPEN
FOUR INCHES.

answers in many cases where control valves and tell-
tales are not required at the central station. Our illus-
tration shows the single line system as applied on
the United States cruiser ‘‘ Chicago.”

The installation consists of eleven vertical sliding
doors, all in the engine and boiler compartments, made
of X4-inch steel plates with verticalangle iron stiffeners
and with manganese bronze plowshares to force its way
through coal. The power cylinders for each door are
made of seamless brass tubes. The system is operated
by a steam accumulator and duplex pump of the
Worthington type. They are placed under the pro-
tective deck. The. hydraulic main is 2 inches in dia-
meter, reduced in suitable steps. The emergency gear
consists of a power cylinder with a 4-inch stroke oper-
ating the by-pass cock on the accumulator and a corre-
sponding telltale and controlling valve in the conning
tower, connected by a 14-inch pipe and forming a *‘ pri-
mary circuit.” This circuit consists of two cylinders
with their pistons and piston rods connected by a
double line of small piping. One cylinder, called the
power cylinder, is connected with the device to be oper-
ated; the other cylinder, called the ** telltale,” is placed
at the point where it is intended to operate the device.
These two cylinders may be at any distance apart.

The double line of piping is so arranged that the
pistons in the cylinders operate in exact accord. The
power cylinder does the desired work, while the tell-
tale cylinder reveals the position of the power cylinder
and consequently that of the bulkhead door. At each
door is a so-called *‘liberty valve,” which can be
started independently of the general system. In-
genious devices are provided to tighten the doors at
side and bottom. One of our engravings shows the

door under a head of water, with the tightening gear’

slacked up, and another, a bunker door, with all the
tighteners in operation.

The side tighteners consist of traveling rollers held
between a wedge track and a wedge bar, each of these
latter being the full length of the door. The wedge
track is secured permanently to the door, and theé
wedge bar rides with the door throughout its travel,
except during the short tightening interval at the clos-
ing end of the stroke, within which the wedge bar i8
held stationary on the guide, thus causing relative
movement between the wedge track and wedge bar on
the rollers. This movement presses the wedge bar out
against the guide lip,and the wedge track, with the
door and seating strip, in against the seat.

The doors are of }4{-inch steel plate with 2l4-inch by
. 2l4-inch by 34-inch vertical steel angle stiffeners at side
and with manganese brouze plowshare and top tight-
ener castings stiffening, respectively, the bottom and
top edges of plate ; the seating strips at top and bot-
tom are of steel 34 inch thick ; the side seating strips,
wedge tracks and wedge bars are of naval brass with
Tobin bronze rollers 1% inch diam. by 14 inch long.
The interlocking toes, pins, and rollers are of steel,
with adjustable manganese bronze stop-plates and
fish-plate brackets. The wedges set in the plowshare
are of steel, removable, and all parts of the door are
screwed together throughout in such a manner that
corrosion cannot affect the screws and so that any
part may be renewed without injuring any other part.
It should be noticed that the side edges of the door,

, be sharply accentuated.
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outside of the stiffening angles, are flexible. When the
tightening gear is free the door has 14 inch play in its
guides, both side-tips of toes is easily ground and
pressed down, and falls to the floor between the webs
and seat.

>

Care of the Wounded in Naval Warfare.

One of the most difficult problems to be faced, in
the event of war, says The Medical Record, will be
the care and treatment of the wounded in and after
naval battles. That the decisive fighting will occur at
sea is, in the opinion of most competent military ex-
perts, a foregone conclusion, and therefore every pos-
sible effort should be put forth to provide adequate
accommodation and proper treatment for those who
may be wounded. The fact that a battleship of the
modern type is, even in time of peace, sadly lacking in
the necessary facilities for caringfor the sick is too well
known to dwell upon, and it follows as a matter of
course that these conditions will when war is in progress
In truth, the outlook as re-
gards this phase of the situation is by no means pleas-
ant to contemplate. Little is known of the effects of
modern naval warfare on a large scale, but from the
slight experience gained in the Chino-Japanese war it
is certain that new methods of treating wounded men
in actlon must be initiated, as well as of caring for them
subsequently. In the days of wooden ships, those re-
quiring surgical treatment were brought to the sur-
geon ; in the modern man-of-war, divided into numer-
ous compartments by steel decks and water-tight
doors, such methods are impossible, and other means
of succoring those in need of assistance must be de-
vised by the surgeons. Again, the position of the sur-
geon will be one of much greater personal danger
than was formerly the case ; he will not be able to fix
upon a particular spot where he can perform his neces-
sary duties, but must be wholly guided by circum-
stances and must choose a sheltered place in the ship
anywhere most convenient. His equipment and the
means of transporting the wounded must be of the
simplest.

But the question of how most efficiently to care for
the wounded after the engagement is perhaps more
important than during the action itself. It will be
impossible to give them the needed care and treatment
on the ship itself, and in many instances the distance
from land will be too great for the service of a hospital
to be available. It would appear therefore that an

ambulance ship should satisfactorily supply this want.
The suggestion that an ambulance ship should ac-

company every fleet on active service was flrst made

BUNKER DOOR UNDER HEAD OF WATER, WITH
TIGHTENING GEAR SLACKED UP.
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by Dr. J. Rufus Tryon, formerly Surgeon-General of
the Navy.

Dr. Van Reypen, the present Surgeon-General, read
a paper strongly urging its adoption at the Moscow
international medical congress, in which he submitted
plans of such aship. These are as follows: ‘‘;The ves-
sel as designed will be three thousand five hundred
and fifty tons displacement ; two hundred and seventy-
five feet on the load line and three hundred feet over

BUNKER DOOR UNDER A HEAD OF WATER
JUST BEFORE OPENING.

all; with twin screws and a speed of fourteen 'knots ;
fifty feet beam, and drawing eighteen feet; a coal
capacity of four hundred and fifty tons, giving eighteen
days’ steaming at ten knots. The water tanks will
hold nine thousand gallons. The ship will carry four
steam launches and four barges, each barge arranged
with a flying floor between the thwarts, so as conveni-
ently to carry twelve cots on the floor. There will be
beds for two hundred and seventy-four and hammock
space for eighty-six, state-rooms for eight disabled
officers and cot space for twelve. The forward ward on
the upper deck has been left with only onetier of berths
for a ward of isolation or to accommodate more serious
cases. The vessel can comfortably accommodate three
hundred and thirty sick or wounded men, with suffi-
cient berthing space for the crew of the vessel. There
are quarters for four medical men, two apothecaries,
and twelve nurses. . Near the center of the ship
on the berth deck is the operating room, eighteen by
twenty-one feet. It is well lighted by a large sky-
light and by air ports above the deck. . . Assoon
as the action is over, a launch should tow its barge
alongside a vessel that has been in action, the wounded
should be hoisted out and into the barge, and it should
then steam away with all dispatch to the ambulance
ship, unload its human freight, and speed away again
on its mission of humanity.”

The naval authorities have, it is announced, decided
to act on this suggestion, and have purchased the
Cromwell liner Creole, which is being as quickly as
possible converted into a floating hospital in the New-
port News shipyard. This vessel is intended to ac-
company the North Atlantic squadron now off Key
West, and her speed will enable her to keep up with
the fleet.

* VIVOS voco, mortuos plango.” The great bell from
which Schiller took his motto for the “ Lied von der
Glocke” will shortly belong to the voices of the past,
says The Pall Mall Gazette. This is the bell of the
Miinster, at Schaffhausen. It was cast at Bale in 1486,
though in this century the families and guilds which
supplied the great belfries of Europe were at Nurem-
berg, Augsburg, and in Holland, while the Klinge or
Klinghe family in Northwest Germany gave their
name to the domestic bell wherever the Gerinan lan-
guage is spoken. The Glocke von Schaffhausen was
originally a passing bell, and it has tolled its own pass-
ing for more than a century. A piece of the metal
broke away more than a hundred years ago, and a new
and dangerous crack was revealed last year. For the
sake of its historic past it was treated with all possible
care. It was covered up in winter and its voice was
heard only on Sunday in summer. Now it is to be
melted with the four other bells of the minster, and a
new peal will take its place. Another historic bell in
Switzerland is the silver bell in the minster at Berne.
It rang * for the service of God, the festivals of state
and the execution of the evildoer.” When the forees of
the young French republic captured Berne in 1798, the
citizens painted it a funereal black, and under this dis-
guise it escaped from the rapacity of the Gaul.
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A By-product of Iromn Making.
BY WILLIAM GILBERT IRWIN.

One of the most important recent products of this
inventive age is the discovery of a method for the util-
ization of iron slag which has recently been made by a
Chicago iron worker. The product of the new discov-
ery is called carbolite. It is a combination of carbon,
calcium, aluminum and silicon, and from it is produced
ethylene gas, which is a great improvement over acety-
lene. It is now generally believed that the manufac-
ture of carbolite, which is to be begun in a very short
time, will revolutionize the nanufacture of iron.
The reduction of the slag into carbolite reduced the
waste iron to the state of a by-produect, from which
ethylene gas can be produced at a cost 50 per cent
under the cost of acetylene, and for all purposes the
former is greatly superior.

The waste in the processes of iron manufacturing is
enormous. For every ton of pig iron produced no less
than 13,000,pounds of substance goes to waste. Using
an ore containing 50 per cent of metallic iron, the waste
and production would be about as follows :

Consumption. Production.
4,000 pounds iron ore, 2,000 pounds pig iron.
1,100 * limestone, 1,500 ‘¢ slag.
8,500 ¢  air. 12,100 * gas.

15,600  °* 15,600  “

For every ton of pig iron obtained there is a waste in
slag of three-quarters of a ton. This is not only a
waste product, but its removal from the blast furnace
is expensive, and this greatly increases the cost of pro-
ducing the pig iron. While this slag product has in
somne cases been used to adulterate the cheaper grades
of cement and to manufacture mineral wool, its use
has as yet been exceedingly limited. Its principal use
has been as railroad ballast and in steel working, but
the income from these sources has scarcely justified the
handling of the material.

In the newly discovered fuel process this slag is com-
bined with carbonaceous material, such as coke, and
thus the new product is obtained. In bringing car-
bolite into contact with water or other liquid, a gas is
instantly generated which, when used in suitable burn-
ers, gives a beautiful white flame of great steadiness
and remarkable luminosity. The processes of the pro-
duction of this new fuel product are as follows: Slag
being a combination of all the non-volatile substances
contained in the charge except iron, and being lighter
than smelted iron, floats on the top and is drawn off
through an aperture in the furnace, placed at the
upper line of the molten iron, into suitable receivers,
so constructed as to contain a very great amount of
heat. Being at a very high temperature, it is almost
as fluid as water, and by means of great ladles, ope-
rated by hydraulic power, is passed from receivers into
converters, similar to those used for the manufacture
of Bessemer steel. Except that their tops are some-
what closed, the opening being much smaller than
their central diameter, these converters may be likened
to great elongated iron kettles, hung on iron shafts or
trunnions leading to and connecting with a number of
small tubes which perforate the bottom of the con-
verter. These pipes are so arranged that finely crushed
coke can be fed into and forced through them.

Before the slag is poured into the converter, a strong
gas blast is forced through the pipes to keep the molten
mass from running into and filling them up. As soon,
however, as the slag is poured into the converter, the
pulverized coke is fed into the pipes, and by the blast
is carried through and forced into the molten mass.
This is continued until the mass is thoroughly impreg-
nated with coke. To insure a uniform mixture, the
converter is tipped backward and forward as desired,
thus increasing the agitation, and when the mixture is
complete, the converter is turned on the shaft so as to
cause the mass to flow between the series of carbon
fans or electrodes, which serve to introduce a powerful
electric current. Coke being an excellent conductor of
electricity, while the slag is a resistant, the result is
that the particles of slag, in connection with the parti-
cles of coke, form innumerable miniature electric ares,
producing an immense heat within the mixture. In
the course of about twenty minutes the mass becomes
so superheated that the slag is deoxidized and becoines
fused with the coke. When this fusion is effected, the
material is finished. It is then poured into moulds of
any desired size or shape, and when cooled it is of a
crystalline formation and has a metallic glitter. It is
nearly twice as heavy as coal.

This product can be kept independently or trans-
ported without difficulty. Protected by wood-jacketed
tin cans from water and air moisture, it can be kept as
a common article of merchandise and supplied to the
consumer with much less difficulty than ordinary illu-
minating oil. Each pound of good ecarbolite will pro-
duce five cubic feet of gas, and each cubie foot is equal
to fifteen feet of ordinary coal or water gas. By a little
caleulation it will be readily seen that at $50 per ton,
or 214 cents per pound, 35 cents worth will produce as
much light as one thousand feet of ordinary gas cost-
ing $1. The same amount of light produced by the
16 candle power electric lamps, at one cent per hour,
would cost $2.

Carbolite is simple and inexpensive, and it is equally
adapted to use in isolated places or to supply the larg-
est cities. For individual use generators are built
which operate automatically. When the lights are
burning, the machine makes gas; when they are out,
the machine and the consumption of carbolite stops.
The generators are simmple and inexpensive. Any ordi-
nary person may operate and afford one. For auto-
matic town plants the cost is many times less than
those now in general use. The cost of piping is less
and the maintenance of the plant is nominal. It is
equally practicable to light individual blocks or build-
ings.

The construction of a carbolite plant is alinost iden-
tical with that of the Bessemer portion of a steel plant.
The converters handle three or more tons at a single
charge. The production of carbolite under the most
favorable circumstances will be in connection with the
manufacture of pig iron or coke. In a combined plant
not only can the slag of the blast furnace be utilized
and made valuable, but the immense value of gases
from the furnaces, converters and coke ovens, together
with the now wasted sensible heat, could all be trans-
formed into mechanical energy ample to provide power
for all requirements without the expenditure of a penny
for fuel.

It is estimated that a 150-ton a day carbolite plant
will cost $150,000. The cost of operating the plant and
producing the carbolite is estimated at $1.75 per ton.
But placing the cost of the product at $10 per ton, and
crediting to the blast furnace $8.25 of this amount for
slag, waste gases and heat, the product is remarkably
cheap. The annual output of such a plant would be
45,000 tons, and at this rate this product would repre-
sent a value of $450,000. The cost of packing the pro-
duect, office expenses and depreciation of the plant
could not exceed $150,000, which would leave a net
profit of $300,000 annually. Through the adoption of
this new process, which utilizes the waste products of
iron manufacturing, the cost of pig iron will be reduced
fully one-half. Based on the output of iron for 1897—
being nearly 10,000,000 tons—it would mean a saving of
upward of $40,000,000. The use of carbolite gas for
heat and power purposes is unlimited, and this new
product is almost certain to revolutionize many im-
portant manufacturing industries.

From the new product either heat or power can be
produced at one-tenth the present cost. Aleohol or
ether can be thus produced in quantity, and in the
processes carbonic gas is obtained. The most modern
use of the latter is in extinguishing fires on shipboard.
It is produced in such quantities that it is confined in
pipes, and, under pressure, it could easily be conveyed
through buildings for fire-extinguishing purposes. It
could likewise be used for refrigeration, and would
thus do away with ice boxes. Houses could be cooled
in the same way in which they are heated with steam.
This latest product of electro-chemistry and electro-
metallurgy, which is really a process for the utilization
of the by-produects of iron making, is destined to work
wonders, and the near future is certain to see its fur-
ther exploitation and development.

———— -

The New Transatlantic Mail Steamer ¢ Kaiser

Friedrich,”

With the arrival at New York last week of the
‘‘ Kaiser Friedrich,” the latest addition to the magnifi-
cent fleet of the North German Lloyd Steamship Com-
pany, one more of the remarkable vessels which have
made the transatlantic service the most distinguished
in the world commences her active service between
thenew and the old world.

She is in many respects a sister ship of the “ Kaiser
Wilhelin der Grosse,” which was fully illustrated and
described in these columns at the time of her maiden
voyage. (See SCIENTIFIC AMERICAN of June 19, 1897,
and October 9, 1897.)

The new ship has a gross tonnage of 12,000 tons, with
displacement of 17,000 tons on a draught of 28 feet. She
is 600 feet long, or 49 feet less than the ‘* Kaiser Wil-
helm,” 64 feet in beam, and 41 feet in moulded depth.
Both the ships and the engines were built at the yard
of Mr. F. Schichau, at Elbing. The engines are of the
quadruple expansion type and consist of five cylinders
acting on three cranks. High pressure cylinders are
43l{ inches in diameter, the intermediates 64}4 and
9214 inches respectively, and the two low pressure
cylinders are each 93l inches in diameter. The indi-
cated horse power is 25,000. The bronze propellers are
three-bladed and 20 feet 4 inches in diameter. Nickel
steel is used for the cranks and propeller shaft. With a
view to reducing vibration, and incidentally assisting in
the trinming of the vessel, the engines are located amid-
ships, and not, as is usual in an ocean liner, in the
after part of the vessel. As a result of this arrange-
ment, it has been necessary to place one of the boiler
compartments aft of the engine room. Steam is sup-
plied by nine eylindrical double-ended boilers and one
single-ended boiler, the whole being arranged in three
groups, each in a separate watertight compartment.
The total heating surface is 73,000 square feet. The
working pressure is 225 pounds to the square inch, and
Howden’s system of forced draught is employed. As
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to the all-important question of speed, although the
new ship did not distinguish herself from her maiden
trip, falling considerably below the record of the
* Kaiser Wilhelm,” it is expected when her engines are
settled down to work she will reduce existing records
for the transatlantic trip about half a dozen hours.
Some promise of this is given by the fact that on the
run from Bremerhaven to Southampton she main-
tained an average speed of 211 knots per hour.

Valuable Hints to Manufacturers and Exporters.

Commercial missions must bring large results to
nations who take intelligent methods to ascertain the
needs of the world’s markets and adjust their manu-
factures to the demands of distant peoples. Our
chambers of commerce, says the English Consular
Journal, might have been much more active in this
respect, and it is unfortunate for British trade that
their inaction has not been shared by chambers in
other countries. In order that we may enlarge our
foreign trade, it is of the first importance that our
manufacturers should know not only what suits British
tastes and prejudices, but what our customers like
and will have. Closely allied to the previous grounds
of the success of fureign producers is the question of
packing, as to which there is a general consensus of
opinion that our foreign competitors, and in particular
perhaps the United States, take much more trouble
than we do. The following instance was recently
cited: Hong-Kong—Candles. British makers ab-
dolutely decline to alter their system of packing to that
adopted by Continental markets ; consequently, they
have lost the whole trade. The personal factors which
enter into successful competition must not be ignored.
It is important that our manufacturers of textile
fabries should know what are the desires or prejudices
of purchasers in the different markets of the world, as
regards quality, weight, sizing, dressing and the finish
which will often sell low-priced goods : preferred lengths
and widths ; and the manner of putting up and pack-
ing, freight charges, etc. An unfortunate trade mark
will often doom an otherwise desirable product to fail-
ure. This is particularly true in China.

Mr. Gardner, the British consul at Amoy, reporting
on this subject last autumn, said: “It has not un-
frequently occurred that the sale of foreign goods has
been greatly crippled by having some label placed
upon it that was offensive to Chinese superstition or
tastes. Many colors have peculiar recognition by the
people ; some offend their tastes and others their super-
stitions. Some are all right on some kinds of goods
and all wrong on others. The Chinese will often buy
biscuits, needles, thread, matches, soap, medicine,
scent, sweets, ete., for the sake of getting a lucky
label. Some colors and combinations of colors are
to the Chinese unlucky.” Mr. Gardner at the same
time furnished us with some four hundred designs for
trade marks and labels which, in his judgment, would
be popular with the Chinese people. Many of these
designs we have already discussed, and we are now in
receipt of further important particulars from a consul
in China.

It must be remembered that Chinese art is very
peculiar, and a tiger as ordinarily represented by
foreign artists would not meet with favor with these
people. It must be a tiger according to Chinese
imagination and art, of unreasonable length of body
or bigness of head or curve of tail, and impossible
attitudes. On a popular Japanese match box is dis-
played a monkey standing on its front feet, head nearly
touching the ground, with hind feet up in the air, and
tail whipping the skies. The grotesque, and even hide-
ous to the British mind, tickles the fancy of the dwell-
ers in Far Cathay. No description can supply ade-
quate information to an engraver or colorer by which he
couid produce the real thing, and any departure from
the Chinese fancy in such things would brand the
goods at once as the product of a *‘ foreign devil,” and
doom it to defeat. A Chinese dragon differs from a
Japanese dragon in its contortions. A royal dragon
must have five claws, while the plebeian beast has
only four. A stork must always stand on one leg, or,
flying, must present an enormous spread of wings and
trailing long legs. All Japanese birds, when flying,
must have a tendency downward, never up or on a
straight course. To a Japanese nothing is preferable
to the representation of snow-capped, sacred Fusiyama,
as seen on nearly all Japanese fans, screens, ete.

-

-~

Statistics as to Bombardments.

The editor of Le Journal des Débats, of Paris, has col-
lected some official statistics to prove that a bombard-
ment is not such a terrible thing after all. In 1870-71
the bombardment of Belfort lasted seventy-three
days, during which 99,453 projectiles fell within the
city and there were but sixty victims killed or fatally
wounded. At Strasburg, during the siege of thirty-
eight days, the Germans fired upon the city, mostly at
close range, 193,722 shells, with a record of only 300 vic-
tims. Finally, at Paris, where the bombardment
lasted only twenty-three days, 10,000 siege shells were
thrown, killing and wounding 107 persons.
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RECENTLY PATENTED INVENTIONS.
Bicycle Improvements.

TiRE.—Herman A. Fonteine, Auburn,
N.Y. The improvement of this inventor consists in
providing a wheel-rim with a number of pneumatic bulbs
projecting outwardly, the bulbs being in communication
with one another, so that they may be simultaneously
inflated and deflated. The bulbs areindependentlymov-
able, so that if one of them should be punctured, it can be
removed and fitted with an interior skin or film of fabric.
It can then be replaced and the series of bulbs may be
again inflated by the usual means.

BicycLE.—Albert S. Weaver, Hamil-
ton, Canada. The purpose of this invention is to provide
a bicycle which is arranged for carrying a number of per-
sons, the seats for whom are mounted in pairs, one be-
hind the other. Each person has a separate pedaling
device and is enabled to steer the bicycle. The bicycle 18
provided with a front frame extending transversely and
having side arme and top and bottom cross-arms connect-
ing the side arms. A center brace is located between and
Marallel with the ride arms and connects the top and bot-
tom cross-arms. A brace connects the center-brace with
the upper part of the steering head for the front wheel.
Braces connect the steering head with the bottom cross-
arm at each side of the center brace. A saddle and
pedaling device are carried at each side of the frame.
Saddles and pedaling devices are also carried in front of
the bicycle and over the rear wheel.

Mechanical Devices.

VoriNng MACHINE.—Andrew H. Hart,
Winchester, Ky. Thisvotingmachine comprises a case,
a delivery-roller and a take-up roller mounted in the
ease and a numbered tape extending between the rollers.
A block is movable in a slot in the top of the case, and a
dog is mounted to swing on the block. When the voter
has finished voting, the election officer pushes the block
forward so as to impart motion to the take-up roller,
moving the tape through the space from one nameral to
another, the numerals indicating the total number of
votes registered. The dog mentioned is adapted to en-
gage with ratchet teeth formed in a flange of the take-up
roller. From the block, a resilient detent-strip extends
and has a hook end, a rod over which the hook is de-
signed to engage and means for lifting the detent from
therod. This mechanism is all controlled by the block.
The detent prevents the voter from voting twice and also
prevents repeating.

GRAIN-SEPARATOR.—Jacob F. Koch,
New Athens, Ill. Thie invention consists chiefly of a straw-
conveying mechanism elevated over the separating pans to
carry the straw bodily clear of the pans and independent-
ly of chaff and grain. The apparatus is provided with a
thrashing cylinder and concave. A vibrating separating
pan i located below the cylinder and concave, the sepa-
rating pan receiving the straw and grain from the cylinder
and concave. A vibrating lifting rack is located in the
rear of the point on the separating pan, which point first
receives the straw and grain, and serves to raise the straw
and other coarse material from the separating pan. An
elevated straw currier is located over the separating-pan
and receives the straw from the lifting-rack.

ARTIFICIAL FLOWER CRIMPING MA-
cHINE.—Lucien Ebert, New York city. This machine
for crimping and goffering fabric-blanks is provided with
a fixed bar, a pivoted bar adapted to swing toward and
from the fixed bar to hold the blanks between the bars,
and heads mounted to slide on the bars to press the
blanks endwise. Means are provided for imparting a
swinging motion to the pivoted bar and an adjusting de-
vice regulates the position of the movable bar relatively
to the fixed bar.

STREET-SWEEPER.—Alvin Browa, Au-
rora, Ill. The street-sweeper of this inventor is provided
with a casing and an endless traveling brush-belt running
on front and rear sprocket wheels. T'he shaft of the
front wheels projects through the slotted sides of the
casing. Frame-bars extend along the sides of the casing
and have a lengthwise slot. Brackets are connected with
the shaft ends and have a projecting portion or rib that
slides in the slots of the bars. A screw-bolt works hori-
zontally in a threaded lug on the bars and is connected
with the bracket for adjusting the brush higher or lower.
An inclined pan or chute is arranged beneath the brush
and receives the dust or dirt. Means are provided for
adjusting the pan to the brush.

PoTATO-PLANTER.—John A. Cooper,
Summit, Ia. This potato-planter, designed to distribute
seeds automatically and to plant one or two rows, is pro-
vided with a hopper around which a seed-receiving re-
ceptacle revolves. Stationary strippers are carried by the
receptacle and pickers algo carried by the receptacle
have movement to and from the strippers. Means are
provided for operating the strippers so that the tines of the
pickers may pick up the seed potatoes from the bottom
of the receiver. The seed receptacle is provided with
openings between the sections at which the strippers and
pickers are located. Platforms adjustably supported from
the hopper control the distribution of the seed and levers
are connected to the platforms to raise and lower them.
Cleaning-blades have vertical movement in the bottom
ot the seed-receptacle and travel on an undulating
track.

Engineering Appliances.

STEAM BOILER AND FURNACE.—Will-
iam Hopkine, Dubuque, Ia. The boiler of this inventor
is provided with tubular fire-chambers, each having an
annular water space extending throughout the length of
the furnace and connecting the water-space near each
end of the furnace, and boiler with the shell of the latter,
80 as to insure a rapid, continuous water-circulation. The
tubular fire-chamber or furnace is provided with a corru-
gated 1uterior cylindrical fire wall. held concentric within
the exterior shell of the furnace, thereby affording an an-
nular water-space around the fire-wall, which is to be
branch-connected by thimbles or like means, with the
waterspace in the boiler to establish free water-circula-
tion between the water-holding compartment of the fur-
nace and the water-space of the boiler. Means are pro-
vided for raising the temp of the water before
entering the boiler,

BoILER.—Benjamin P. Emery, Kenne-'

bunk, Me. This boiler is provided with a fire-box sur-
rounded by a water-jacket. A casing incloses the upper
portion of the fire-box and the boiler is located in the
upper portion of the casing. A coil of pipe extends
around the sides of the fire-box and around its rear end
and communicates with the water-jacket. Stand-pipes
are located at each side of the fire-box and extend up-
wardly to and communicate with the boiler. The stand
pipes also communicate with the water-jacket, and coils
of pipe are located between the boiler and the fire-box,
and also between the stand pipes, the coils communicat-
ing with the water-jacket and with the boiler.

MorToR.—Francis A. Brennan, Brock-
ville, Canada. The motor of this inventor consists prin-
cipally of a hollow cone, connected with the crank arm
of the main shaft, a cone of flexible material and united

at its base with the base of the hollow cone, and a fixed :

connection with the apex of the flexible cone for the
inlet and exhaust of the motive agent to and from the
cones.

Miscellaneous Inventions.

RAILWAY-RAIL TIE. - Edward R. Stiles,
Decatur, Ill. The purpose of this invention is to pro-
vide a rail which will not creep, and to provide a bed for
the rail which is dcsigned to deaden the sound. The
blocks upon which the rails rest fit into a channel-bar.
each block having the lower portionof its outer end in-
clined upwardly and outwardly and its inner end inclined
from top to bottom. Shoes are secured on the chan-
nel bar and have an inclined face resting against
the outer inclined portion of the block. Bolts extend
through the blocks and bottom of the channel-bar.

WIREFENCING TooL—James R
Smith, Jefferson, Ala. This wire toal has a staff and
two plates respectively engaging opposite edges of the
staff, each plate having a hook thereon. The hook of
one plate has a recess therein capable of receiving the
wire and of holding the wire to permit itsstretching. The
other hook is capable of receiving the wire so asto
handle it.

CUTTER AND HOLDER FOR FRUIT AND
Frowers.—William W. Crockett, Falis City, Neb. This
invention consists principally of a pair of jaws adapted
to be moved toward and from each other, and a cutter on
one of the jaws having its edge operating in conjunction
with the top edge of the other jaw to cut the stem of the
fruit, flower or like article before clamping it upon fur-
ther closing the jaws.

~ OrGAN.—John E. Davis, Washington,
N.J. The purpose of the inventor is to provide means
whereby a proper actuating of the swells, mutes, coup-
lers and like parts is obtained without binding and undue
friction of the moving parts caused by lateral motion
and shrinkage. The organ is provided with a lever
formed with a pivot portion and arms extending there-
from and at angles to one another. One of the arms has
a bent portion extending parallel and in alignment with
the pivot portion and arranged for connection with the
actuating part. The other arm is formed with a bend
by which it is brought in line with the center of the pivot
portion, the latter arm being arranged for connection
with the part to be actuated.

GARMENT HANGER. - Thomas G.
Owen, Newport, R. I. This garment-hanger has a body
to which a bracket is fixed and is provided with a for-
wardly projecting hook. The bracket also has a for-
wardly and upwardly projecting hook. Both hooks are
adapted to carry garments, and the forwardly and up-
wardly projecting hook is provided with a wall inclined
toward the body, so that a cleat may be forced between
the body and the wall.

DisH-DRAINER.—Marie L. Perrottet,
New York city. With this apparatus, a simple method
is provided not only for draining dishes, but for kolding
them in such position as to prevent them from becoming
injured by falling on one another. Folding shelves are
also provided for the drainer which are adapted to re-
ceive knives, forks and small dishes. These shelves
may be carried close to the body of the drainer when
the apparatus is not in use, thus permitting it to be stored
in a small space. The shelves are so constructed that
anyone of them may be folded upon the body of the
drainer out of the way. The drippings are conducted to
a reservoir forming part of the device.

Lock — Georges L. E. Pétorin, San
Francisco, Cal. The purpose of this inventor is to pro-
-vide a lock which may be cheaply manufactured. The
lock comprises a double throw-bolt and a pivoted and
spring-pressed locking yoke. One portion of the yoke
body has an interlocking engagement with the bolt and
the other portion extends to within a short distance of
the key-hole. The key engages the yoke to free the
bolt'and then the bolt €0 as to throw it.

BAG-CLOSURE.—Archia L. Ross. New
York city. This inventor has provided a bag to be used
for receiving ashes, papers and refuse, which may be
easily suspended, held open and hermetically closed.
The bag-closure comprises a frame havingtwo spring-
metal members pivotally connected with each other.
One member is provided near its middle with a pivoted
loop and the other with a transversely extending catch
having a shoulder adapted to snap under the other
frame member, between the members of the lcop, to
lock them and keep the frame In closed position. A
cord packing is arranged on the inside of the frame and
follows the line of the members thereof, go that when
the bag 18 closed the packing hermetically seals the
mouth of the bag.

CALL-Box SysTEM.—Edgar E. Salis-
buryand Albert E. Dean, Tacoma, Wash. These invent-
ors have provided a call-box system in which telephones
are used, which makes use of a permanently magnetized
circuit but employing no local battery. The purpose of
the invention is to cut the primary circuit of a coil with-
in which the transmitter is located, in and out of the
main-line circuit. when either in use or not in use with-

‘out disturbing the secondary which is the local circuit.

Means are also provided whereby the hanging up of the
receiver indicates that the subscriber has finished his
conversation.

BOOKBINDING. — Joshua R. Wales,
* Marlborough, Mass. In this invention, a strip of fabric
constituting the back-binding has transversely separated
portions or tongues which are secured on the covers and
body of the book. Tapes are arranged within the bind-
ing, are passed through longitudinal slits in the tongues
and are glued down on the tongues.

BARRICADE ALARM FOR DOORs.—
George D. Winters, Reno, Nev. The alarm of this in-
ventor is of such nature that when a door is partially
operied the alarm will be immediately sounded when
get. The alarm is provided with a strut-bar having at
its upper end a sliding connection with the door and an
alarm 1nechanism supported on the door and including a
trip-bar arranged for operation by the upper end of the
strut bar.

EaG-CARRIER.—Charles Goetz, Viola,
Idaho. This carrier is composed of a cruciform base,
four vertical posts set in the end portions thereof
encircled by coiled springs, and a horizontal platform
having holes to receive the posts and provided with a
large cential opening for the reception and support of an
egg-basket. the upper portions of the posts projecting a
considerable distance above the platform.

GATE-HINGE. — John R. Haldeman,
Springfield, Mo. The gate forming the subject of this
invention is constructed in the usual manner and is sup-
ported and slides on flanged rollers which are journaled
on the face of a vertical bar pivoted to a post. The
arrangement of the pivots whereby the bar is attached
to the post prevents the bar from swinging by mere
friction of the gate.bars with the rollers, as the gate is
slid back and forth.

RAILWAY SIGNALING AND SWITCHING
ArparATUS.—Tohn D. Taylor, Chillicothe, O. The pur-
pose of this invention is to construct an interlocking or
controlling apparatus having mecans for preventing a
lever changing its position in either direction before the
track-switch has made its complete movement. The
signal-operating mechanism is provided with two sema-
. phores or gignals. A reversible electric motor operates
| the signals and a clutch mechanism on the shaft of the
; motor selects either one or the other signal, depending
‘on the direction of rotation of the motor. A polarized
| pole-changing relay determines the direction of the cur-
‘rent through the motor-armature. A two-position cir-
| cuit closer is attached to each of the two signal operating
{ levers, one for each signal. These circuit closers act

conjointly to control the circuit through the polarized
relay and severally to control circuits through the motor.
i A generator and electrical connections are also provided.
| The switching apparatus comprises a series of operating
: levers, primary and secondary locking bars, connections
. between the primary bars and levers, yielding connec-
tions between the primary and secondary bars, holding
latches for the secondary bars and electrical means for
releaging the latches.

| Mop-WRINGER FOR PAILs. — Frank
{ Trimble, Greensburg, Ind. The mop provided for by
' this inventor may be conveniently wrung without the use
! of the hands. The mop-wringing attachment comprises
! a gection arranged for attachment to a pail, and a pivoted
i gection, both sections being provided with rollers at
their inner edges. Means for locking the two sections
together when the mop is to be drawn from the pail
are provided.

GRAIN-SPOUT. — Albert D. Bellinger,
West Superior, Wis. The purpose of this invention is
to provide an easily manipulated spout which can direct
grain to any part of a boat and which may be quickly
lengthened and shortened at will. The spout comprises
two telescopic sections. One of these sections is longi-
tudinally slotted at the top and adapted to slide on the
othersection. An arm extends from the lower end of
the upper section through the slot. Means are provided
for moving the movable section on the other section.

COMPOSITION FOR REMOVING BOILER
INCRUSTATIONS. — George Linde, Omaha, Neb. This
composition, designed to remove the scales in boilers
consists of gallie powder, sal-ammoniac, soda, salt,
acetic acid, catechu and Irish moss. It is claimed that
a small quantity of the composition introduced from
time to time suffices to keep the boiler completely free
of all incrustations.

CARRIAGE-STEP. — William F. Hop-
kins, Caruthersville, Mo. The object of this inventor is
to provide a carriage step which will readily turn to one
side or move upward when coming in contact with or
paseing over a stump or other obstruction. The step is
provided with a fixed rod having a lateral projection. A
shank is formed with two downwardly inclined cam-
| surfaces approaching each other at their adjacent ends.
The shank is mounted to slide and turn on the rod with
the cam-surfaces above the projection and in engage-
ment with it. By this means the shank will be rotated
with longitudinal movement. A foot-piece is attached
to the shank to press the latter against the projection.

Designs.

Prpe.—Julius Becker, New York city.
This design consists in forming the stem so astosimu-
late the appearance of a war-vessel. T'he bowl rests
upon the war-vessel and the mouthpiece is a continua-
tion of the vessel.

BoOT1TLE. —George Miller, Jersev City,
N.J. The leading feature of this design consists 1
forming the upper part of the body of a bottle like a
dome. A base and a tapered longitudinally-paneled
section between the dome and the base complete the de-
sign.

CREAM-SEPARATOR.—Arthur C. Web-
ber, Knowlegville, N. Y. This design consists in a box,
approximately rectangular in shape. and having a hop-
per-shaped bottom inclined longitudinally and in an
upward direction from the front end of the box to the
rear end. The box 13 mounted on legs and has a cover at.
the top.

Note.—Copies of any of these patents will be turn-
ished by Munn & Co. for 10 cents each. Please send
the name of the patentee, title of the invention, and date
of this paper.
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“U. 8.” Metal Polish. Samples free.

Gasoline Brazing Forge, Turner Brass Works, Chicago
Yankee Notions. Waterbury Button Co., Waterbd’y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls.O.
Schwaab Stamp & Seal Co., Milwaukee. Send forcat’g.
Imp. pat. Car Fender for sale. Johnson,662d Pl, Bkn.

FERRACUTE Machine Co., Bridgeton, N. J. Full
line of Presses, Dies and other Sheet Metal Machinery.

Improved Bicycle Machinery ot every description.
The Garvin Machine Co., Spring and Varick Sts., N. Y.

Gasoline Engines and Launches. Free catalogue.
Geo. H. Gere Yacht and Launch Works, Grand Rapids,
Mich.

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

The best book for electricians and beginners in elec-
tricity is *“ Experimental Science,” by Geo. M. Hopkins.
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or no attention will be paid thereto. This is for om
information and not for publication.

References to former articles or answers shoul:
give aate of paper and page or number of question,

Inquiries not answered in reasonable time shoui¢
‘De repeated : correspondents will bear in mind that
some answers require not a little research, ana.
though we endeavor to reply to all either by letter
or in this department. each must take his turn.

Bu yers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

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

Scientific American Supplements referred
to may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

rice.

Mlgel'als sent for examination should be distinctly
marked or labeleé.

(7454) H M. P. says: 1. In the table of
United States ordnance, at the end of the NAVAL SUPPLE-
MENT, [ notice that, in the first column, it says, for ex-
ample: **6in. B. L. R. Mark III, of 40 calibers.” Will
you please explain to me, either by letter or in the
‘*‘Notes and Queries” of the SCIENTIFIC AMERICAN,
what *“Mark ITI" and also “*of 40 calibers™ mean, and why
the different ** Marks™ and * calibers’ change the dimen-
gions of the gun ? I do not suppose that the ¢ of 40 cali-
bers” is the length of the gun, for in the column of
lengths, the length of this gun is given as 21°3 feet,
which is longer than 40 calibers. A. ** Mark III* refers
to a shop mark, which distingnishes a particular kind of
gun of the same caliber. *‘4) calibers” means forty
times the caliber of the gun, but this again has some
latitude, as, in sorne cases, the lengthof the gun is meant,
while in other cases thelength of the bore only iz con-
sidered. 2. Will you also give me the dimensions and
other particulars concerning the Canet 6 inch gun, of
60 calibers ? A. T'he Canet 16-centimeter gun (6-30-inc )
of 60 calibers, is 314 feet long, weighs 856 tons; the
projectile weighs 101’4 1b., the muzzle velocity is 2953
foot-seconds; the muzzle energy is 6°138 foot-tons; perfo-
ration through wrought iron at the muzzle is 25°3.

Weare glad to note the interest which our Navy Sup-
PLEMENT has awadkened, and we trust before long to
issue a special nnmber, dealing with ordnance and armor,
including powders.

(7455 C. W. C. asks: What is the volt-
age and amperage of an ordinary 6 by 8 telegraph bat-
tery or gravity cell ? A. The voltage of a gravity cell is
1 volt. Its internal resistance under mean working con-
d'tions is 0"5 ohm. Its maximum current in short cir-
cit is the quotient of the volts by the ohms, or 2 am-
jeres. It should not deliver this amount for any length
of time. In the telegraph, the external resistance is
large, and the current used is a very small fraction of an
a1 pere.

(7456) T. H. S. writes: 1 I am thinking
of building a frame cottage and covering the outsidewith
pressed metal shingles, roofand sides. I would hke to
know if this makes a hotter house thansimple frame
sheathing. A. The chances of a colder house in winter
would seem to be greater than of a hotter house in sum-
mer. By using proper sheathing paper and having am-
ple dead air space between outside and inside walls, the
house may be made as comfortable as any house. 2.
What would be the danger from lightning in such a
dwelling, if the metal sides had proper connection with
ground ? I presume it would be more likely to be struck
than frame, but would it not be practically absolutely
safe to the inmates ? A. The metal covering properly
grounded, and numerous wire points from ridge, gables
and chimneys will render it safefrom lightning. You
will need no separate lightning rods.

=

TO INVENTORS.

An experience of fifty years, and the preparation
of more than one hundred thousand applications
for patents at. home and abroad, enable us to understand
the laws and practice on both continents, and to possess
unequaled facilities for procuring patents everywhere.
A synopsis of the patent laws ot 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.
81 Broadway, New York,
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Addmg machine, R. E. Kimball..
Alarm. See Burglar alarm. Fire alarm.
Aluminum sulfid, mskmg, H. S Blackmore.......
Angling device, J.J. D MPBEY .eveeosonnnnenns
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Auger handle, T. A. G
Awning, E. Bill burgh........
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Back pedaling brake. W.
Ball and socket clamp,
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Basket, T. B. Johnson.

. 605,697

asse:
Hnssei& Su.

. eggo, Jr.
R. E. Swartz
! 8. Chase...

Battery. See Secondary battery.
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Bearing, car ax| . 605,827
Bed bottom, J. . R . 605,680
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Bicycle couplin, f . 605,799
Bicycle cran k. . 605,472
Bicycle handle. removable. J.C. . 605,626
Bicycle kee . . 605,628
Bicycle pe . 605,536
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Boiler. See Steam boiler.
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C. Morrison....... R
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Bottle, non-reﬂllable W.G Webster . 605.591
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Brush, shoe, W. W. Worcester. 605,533
Burglar alarm, W. U. Cooper. . 605,779
Burglar alarm, A. V. Todd...... . 605.589
Burial nppnratus,vedoore & Pug . 605,565
Burial casket, err ell . 605,639
Burner. See Gas burner. burner.
Bushing and faucet for barre W. C. Rawley.... 605,612
Can cleaner, F. A. OQin........ccccvieeiimunnionns 605,677
Canfside seam fusing mnchme, Gersant & Butti- 05605
Car brake, Wickes & Ketterly.. . 605,331
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C:i r beari 1;; rmlway, H. Sessions....... 605522

ng, J. F. Ball, Jr...... . 605,624

ng, E Laughter . 605,726

F. McTaggart.. . 605,742
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Car wheel, J. Fairfleld.,.......... . 605,542
Carbon transmitter, G. W. Goss . 605,576
Carving machine, W. Birks........ 605,773
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Cash receiver, M. Anderson. ........................ 605,561
Cement, manufacturing, H Gallmowsky. ... 605,637
Chain adjnstln% device, A. Pinover.. . 605,743
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Clevis, G. H. Ta fl .................................. X
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Clocks, hammer for striking, W. E

Clothes hanger, E. J. Deragon.

Clothes line holder, W. Koch

C. F. Hill..

Combination lock J Reuterberg
Conveyer, A. M. A
Corn header, C.
Corn masher and cutter, J Ebersole
Corn popping apgaratus, O. Stutsma.
Cou’thF See icycle coupling. Car coupling

hill coupling.

Combination lock,

Curling or crimping iron support, J. H. Paige..
Cutter. See Root or sod cutter.

Cutter, L. Macke
(,uttlng tool, F. E Merriman
Cyanids, m 'k . Blackmo
Cycle, circ]
Cycle hand
Cycle hand epar
Dilator, vaginal, 'A.F. Holland. :
Display fixtures for stores, E. . Palmenberg o)
Display stand, W. M.
Door fastener, W. H.
Door lock, sliding, P. G.
Drawing instrument, J. A. Bergstrom.............
Drier. See Sugar drier.
Drying apparatus, T. A.
Drying apparatus, A. J.
Drill. See Grain drill.
Dye, anthraquinone, R. E. Schmidt
Electric elevator, H. Cochrane
Electric meter, T. Duncan..
Flectric motor mounting, Reichel

Electrical distribution system, C. P. Steinmetz,
605,525,
or measur-

Electricity, apparatus for supplyin
ing currents of, Watson &
Elevating mechanism,
Elevator. See Electric elevator
Elevator controller, F. 8.
Elevator safety brake, G. Hancock.
EndoscoPlc instrument, T. 8. Pitt..
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pparatus for, J. H. Lancaster..
Exerc sing aggaratus, Sachs & Jaffe

Extractor. tump extractor.

Eyeletting machine, 8. Field......

rabric. See Plush fabric. Wove:
abric, foses............ , 567
fastening device, S. Pntchett. 805,.2}8

File and binder, A
‘ile, let ter, H. P. Lavender..
Cil . B. Morrison.

nger.
Fire alerm, automatic electric, H. A.
Fire escape, D. L. Wint

Kireplace heater,J. H. Heitland......
"ish hook holding devlce. J. H. Snyd . 605,758
‘lashlight machine, aerial, E. C. Brown . 605,572
‘lushing apparatus, H. Hnynes ...... . 605,712
'lying machine, F. A. Jone....... .... ... 605 579
oot scraper and wiper, combmed L. Kinney..... 605,552
furnuce. See Boiler furnace. Hot air furnace.
Furnace, R. L. Short.......... ..o iveiiienieiennnns 753
Furnace door, steam boiler, F. L. Horspool....... 605,576
Furnace for working zinc and lead, R. Schneider 605,802
Furnaces, indestructible block for boiler, J.

ag!
Game apparatus, C. L. Klauder.....
Game apparatus, coin controlled, C. M.
a8 burner, incandescent,J. W hmxer
xas engine, J. F. Durye
Gasheater, M. Zippler..
Gate. See Safety gate
Gate, J. F. Barn

Gate, F. F. McMullen
Gate, T. Sawyer.......
Gearing, H. B. Keiper.
Generator. See Stenm generat T.

Glass blowing machine. M. J. Owens (reissue).... 11,668

Glass gathering machine. E. H. Jewett.. a0 ,483

Gless{ process of and hi or bedding
wirein, F. Shuman................ ............ 605,754

Glassware msnufacturmg machine, F. O’Neill.... 605,648
Glove, M. Murra .

Gloves, etc., fastener for, W. S. R
Governor, F. W. Spacke
Grain drill, B. T. Spelma

Gravel from frozen ground, apparatu:
moving, R. H. Pinkham.........
Gun, take down, W. Mason..
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For Planing Mills, Carpenters, 3
Builders, Furniture, Chair, Vehicle,
Wheel and Spoke Makers, etc.
B Correspondence Solicited.
INlustrated 312-page Catalogue free
to manufacturers and foremen.
THE_ECAN CO.
327 to 347 West Front Street,
CINCINNATI, OHIO.
COBURN rwo.=» TRA
TROLLEY
FEE . Parlor, Barn and
] Fire Door Hangers
E: All Styles.
g Latest Improvements.
I# Send for Book.
cohurn Trolley Track Mfg. Co.
Holyoke, Mass.
Complete line, ran, i from Light Fric-
tion Disk Drill to 42"’ Back Geared Selfe
Feed. I Send for New Catalogue.
W. F. & JOHN BARNES CO.
1999 Ruby Street, ROCKFORD, ILL,
Tools that are common and Tools that
are rare, costly and cheap Tools, and
every other kind of Tool used in any
trade you will find described and illus-
trated in MONTGOMERY’S TOOL CAT-
ALOGUE FOR 1898. A handsome
book containing 510 pages and copious
index. Pocket size %&xﬁ( inches, with

rounded edges and stitched covers.
Every workshop and factory in the

country should have one. Sent by

mail for 25 cents by
MONTGOMERY &

105 Fulton Street, New Y’ork.

Gas Blast Furnaces
GAS PRODUCERS

AND

PRESSURE BLOWERS.
For 1Qustrated Pamphlets, apply to

AMERICAN GAS FURNACE CO. = 5
23 John Street, New York, N. Y. s
H NICKEL

(<]

Y Electro Platmg
28 Apparatus and Material.
23 THE
P Hanson & VanWinkle
s.g ) ] Newm-k..' N.J.
g: 136 Liberty St., N. Y.
D0 35 & 37 8. Canal St.,
o= Chicago.

Lock, A. H. Barnes.. . 605,466
Lock attachment, W. . 605,
Locomotive sand box, C. P. Welss . 605,803
Loom, A.D. Emery................ . 605,603
Loom frame, carpet. C. N. Newcomb. . 605,507
Loom picker check, W. Lonzo.. ........ .. . 605,581
Loom shedding mechanism, G 'F. Hutchins. . 605,825
Loom shuttle, self threading, M. H. Leveille . 605,690
Loom shuttle stop motion, D Emery. . 605,602
.oom warp stop motion, A. D. Emer Ty .. 605,600
Loom warp stop motmn, narrow ware, “J.Harri-
man . 605,479
Loom weft stop motion, A. D. Eme! . 605,601
Mail bag fastener, C. A. Strasburg... . 605,588
atch card making machine, 8. W. . 605,593
ing instrument, distance, A.G. B. . 605,830
Metallic pipe, flexible, Rudolph & Levavasseus . 605,587
Me%lgg strlps, tool for cutting and binding, 1 .
......................................... ,761
Meter. See Electrlc meter.
Mill. See Rolling mnll
ixer, T. A. Ediso:
Mortisin, machlne. W. Black 5
Motion, device for converting, G. R. Laidlaw.....
Napkin ring and holder, combined, G. Kroker..

Nut and nut lock, H. A. Hutson..
Nut lock, G. E. Benton..
Nut lock, F. 0 Johnson.
Organ plge M. Skinn
dlock, 'Murp hy.
Psdlock permutation, Le Vi
Pen, fountain, O. Winkler.........
Pencil, B. H. Toquet. g
Pencil’ case and comb case, combined, N. D, In:

(470 R AR RO o0000000000
Phonograph, T. A. Edis

Pianos, device for correcting sounding boards in

upright, R. E. Letton

Picture frame, M. Herskovrtz.
Pierack, J. H. B
Pin. See Hat pin.
Pipe. See Metallic g

Pipe thimble. Houg! ton & Buxton
Planter check rowﬁerh D

chter
Plush fabric, G, B, Goodall..
Polishing wheel, A. Kort tum. .
Pos 3&' an wlnd];ng npparatus. combined, Yergin &

AASWOTEH. .. e e ooeteenereeinerieerieeesnneenesnes

brake for, G. M. Guerrant..
Pro ellmg mechanrsm. vessel,
PulP H. S. Pell..
Qulnln derivative and maklng same, E. Lang-

T oo R BonOaRA 00 BOER0000060000000000000 605,491
Rack. See Pie rack. Towlel rack.

Radiator, steam, C. Bogro

Rail frog, lock, J. W. Close..

Rail holder, C. McLenno!

Rail joint and nut lock, Mulllns & Fleming.

Railway, electric, C. H. Davis....... 605,663
Railway, electric, R. M. Hunter. 605,824
Railway, electric, A. J. Moxham... .... 605,503
Railway rail joint base plate, M Sellers 605,520
Railway signal, electnc. C. L. Ren 609,798
Railway spike, J. H. Malven 605,790
Railway switch, automatic, le: 599
Il%n way system, electric, H. A. Chas ,814

ailways, combined train arrestilig aud slgnnling

mechanism for electric, C.

Recording lnstrument electrlc, C. L. Jaeger

Reglsterm ring, W.
Ring See Napkin nng Reglsterlng ring.

Rolling mill, 8. V. Huber

Roof, tiled. C. W. Se

Root or sod cutter, P. Melton.

Rotary engine, W. H. Phillips.

Rotary engine, A. Stephens..

sgzzagesses géé Bgmssasass:
Bxubady (s

Rotary steam engine, F. Galpi y
Rotary steam engine, A. Lee.. %
Rubber pump bucket, H. C. Fre: X
afety gate, P. Motley. ¥
ashes, transoms, etc., ,6§1
aw, E. H. HUutChingoN. ...ceuureerens eeens ,077
aw frame, G. R. Clements... .. . 605,697

umming machme, A. . 605515
aw ointer, R. D. King.......... . 605,650
cale, L. Hachenberg ........ 5 605._'
cow, dumping, N. Stickney 605,762
icraper and cultivator, cotton, E. W. Deveney... 605,687
leal breaking instrument, car,'l‘ A. Leyendecker 605,730
ealing device, G. W. Gomber............. 605,709
ealing metal boxes, etc., means for herm:

Gersant & Buttifant.
Seat. See Window cleaning s
Secondary battery, C. Brault..
Sewing machine or hemstltchlng
Shaft, vehicle, W. G. Davil
Signal. See Railway signal.

Signaling system, selector, T. C. Drake............. 605,688
%]klrt ';; 'Bporter. . N. Anderson 5 %,égﬁﬁ
eigh, T. G. Mandt................. 67
Socket jointor eoupllng for rods, etc., J. Ephralm 605.541
Sound geproduclng ‘machine, J. W. Jone: . 605,484

Speculum, K. Hohm:
Spindle beari ng, G. O. Draper.
Stairs, etc., tread for, C.

itarching machine, A. R. Selden
Steam boiler, N. G. Herreshon'
3team boiler, E. J. Moore.
team generator, Loquet &
terilizing apparatus,A. Moyet..
topper. See Bottle stopper
tove, gas, J. Langfleld..........ccoiviiiiiiiiiiiiin
tove or furnace. J Selby.
trainer, milk, %‘ II: gowling

BALL BEARING AXLES AND RUB-
ber Tires.—A paper read before the Carriage Builders’
National Convention, Philadelphia, October, 18%4, show-
ing the advantage to be derived from the use of ball
bearings and pneumatic tires in road vehicles. Con-
tained in SOIENTIFIC AMERICAN, SUPPLEMENT, No.
992. Price10cents. To be had at this office and from
all newsdealers.

|ALUMlNUMTSQUARES

LICHTER THAN WOOD..
FIXED HEAD OR SWlVEL
CHARLES.B.MONTAGUE Dirr 'K

KL N
SPRINGFIELD MASS M

Strap f:

Stregt sprmkllng. irrigating and fire extlngulsh-
ing system, cGeoch

tum p extractor, G H Rollins
ugar drier, L. J. & A. L. Barthelemy
Suspender clasp. J. V. "JAnin. . ...erenennns
Switch. See Railway switch.

Switch throwing mechanism, pneumatic, G. R.

Bartholomew. . 605,691
Syringe, E. Fourni . 605,416
Syringe, vaginal, E. S . 605,682
Telephone circuit and agparatus. M. G. Kellogg.. 605,580
Telephone receiver, P. C. Burns.................... 605,594
Telephone switchboard cord weight, F C. Hughes 605,671
T one switchboard system, F. C. Hughes. ... 605,670

lelephone switchboards, automatic apparatus .

for, J. H. West.......... 3o0000B0REA000000000000000 605,659

(Continued on page 415)
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adjustments are all outside.

[JunE 25, 18g8.

Nirer Golt Drdge

THE MOST PERFECT YET INVENTED.

Mone‘ Made Quick and Fast. Handles all ma-
at a. cost of but 0 5 cents cubic
yard. to all sltnntlons.

erect and sta.rt in successful operation.

RISDON IRON WORKS,

200 Beale St., San Francisco, Cal.
BUILDERS OF

Mining and Marine Machinery, Irrigation and

Water Works Plants, Boilers and Engines.
000000000000000000000000006::
4 THIN STEEL °

L4

STRY SQUARES $
Qin., $.0. ~ 41n. 8200 &
3, $
$ s 3
o UHE STARRETT £2:, Ath0| UAsR o
(22 00000000000000000000 rz 214

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

{RAND DRILL C0.)

Send for Catalogue. 100 Broadway, New York.

A Marvelous Machine!
Watch the wonderful work
done b
and Bipe. M Machine:
‘Threads nipples of all sizes.
8o swiveled that it can be
reversed and pipe cut off close
togrippers. Visecan be open-
ed or closed while machine
is in motion. Send oli (E}(iui‘-
FG. CO., 501 Curtiss
Street, Toledo, Ohio.
If you want the best CHUCKS, buy Westeott'
Little Giant Double Gri

Drill Chucks, Little Gian
Drill Cbucks

Lathe Chucks, Geared
Combination Lathe

Chucks, Plain Universal Lathe
Chucks, Inde; endent Lathe Chucks. Made b

Westcon huck Co. Oneida, N. Y., 1VJ
Ask _for cai lfsh French, Spanis orG

RST PRIZE AT LOLUMBIAN EXPOSIT'ION

LISHED 18

E MACHINE WORK
DEFIANCE.OHIO,US.A.

ESTAB
THE DEFIANCE

LARGEST LINEIN THE WORLD
sl SATISFACTION GUARANTEED.

EDISON PHONOGRAPHS, An Styles.
TAINTER GRAPHOPHONES, An styles.

Complete stock of records, and full line of supplies,
for both machines.

36 Page 1Nustrated Catalogue, free.
The Edison Phonograph Co., 427 Vine St.,Cincinnati,0.

QUEEN'S NEW
AUTOMATIC LAMP.

Its Six Points of Superiority :
1. It keeps in focus constantiy.
2. Regulates and runs silently.
3. Noattention required to help
lt regulate. 4. The full crater

rojected. . 5. The negative
car on is non-luminous. 6. The

e.
Semlforctrcu-a to

% Co.
1011 hestnut St., Phlladelphia

THE BERKEFELD FILTER

The Standard of the World.
The only filter removlr:?; typhoid
and cholera bacilli from the
water. Tested andrecommen

b'l“' Bacteriologists all over the
world. The greatest lnventlon inthe fil-
ter technic during t ten years.

The filter gives water ln sms.ll and lar,
$m.ntlties according to the sizes. Easily
eaned, fiiter cylnnders sterilized by
boiling 1n water. end for circulars to
BERK LD FIL ER C
4 Cedar Street, New Yorix

PURIFY YOUR DRINKING WATER

Pure water is as necessary as pure
food or pure air. Impure water is
the direct cause of many deadly
diseases. The foulest water is |
made pure by the use of
Watson’s Natural Stone Filter.
It thoroughly removes all dirt,
erms, vegetable and animal mat-
er, destroys the gases and foul
odor, and leaves the water pure,
splz;kllng and clear. 3¥ Sendf

N. A. WATSON, Manufacturer, ERIE, PA.

HOLDS HOSE

with a vise-like grip, and ne
tears the fabric. Lift the llttle
lever and the jaws are released.
No elastic band to bind the leg.
Improved Washburne Pat,
Fasteners also applied to Cuff
and Necktie Holders, Suspender
Buttons, Eyeglass Holders and
Key Chains. By mail 10c. each,
except Aluminum or Phosphor
Bronze Key Chains, which are
2c. 1llus gookwt

]

Jor the asking.
AMERICAN RING 00.. Box P,

Waterbury, Conn,
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Batteries, Sandy Hook.
Battleship Maine, loss of.
Battleships, United States.
Bearing, ball, Lunde’s. .
earings, ball, fire englne .
eautiful experiment. .
ell; bicycle, new.... .
n, curios from..

ir Henry

Bicycle, bell, 5
Bicycle brake, invisible 50
Bicycle brake, Witlit’s
Bicycle crank, Pott’s
Bicycle gear. new......
Bicycle lamp, acetylene
[lﬂcycle. thek Oliv: e

cycle package car er..
Bicycle stand, Webster..
le tire. new.... ....
les, saddles, new.
Bit stock. Meister
Boat, ice, lateen........
oat launching device'
oat, life,new .. ..............
oat, submar!ne. Holland
oiler, De Puy’s.
oiler, steam, Innes’.
Boiler water gage ...
Boilers and bulkhead doors

the Chicago ... ..........
olt wrench, Wiley’s.
Jottle, combination.
Jottle st pper, new
rake, bicycle, new.
rake. bicycle. Wiillt'
Bread making, Hopl..
Breech mechanism, Dashiell
Bridee, Niagara, new
Broadsword exercise ..
Bulletins, war, e]ectrlc
Butt hing
Butterworth, Benjamin .......... .

c

Cable, fire, Montauk.
Cactus hedge, anec‘-,{en

Cane loading ap aratus
Cannon, steel wire..
Car coupling, Dutcbburn’s..
Car, fish, transportation
Car seal and tag 5
Carbureter spraying device..
Card and egg. balancing
Carpentry school.. 36
age, aut omobile
Carriage, motor. Winton.... ..
Carrier and carriage, cableway
Cave, Armand ..
Change-makin|
hickamauga
himney and pole prob
Chrysalids. grafting
Church in Manila........
Circuit breaker. electric
Clamp, jeweler’s.... ...
Clamp, miter, novel.
Clotbes hanger, new
Coast surveylng
Cockerel, horned

D“'

2000

Coin-controlled blcycle pump
Columbia Umversity . 193,

Concentrators, Edison
Copg bolder, Paxton’s
ages, American ..
Cotton scraper, McEIw
Coupling, car, Dutchburn’
Couplings, casing for ...
Crank, power, Pott’s
Croton dam, new ...
Cruiser New Orlea.ns
Cruiser Topeka ..
Cruiser Vizcaya..
Curios from Benln

Catter ‘léy
Cutter head oyd's’
D

Dam, Croton, new
Davit device
Delivering machiue,
Destroyers. Spanish. ...
Dewey. Commodore.
Digesters, soda..

Digesters, sulphlte

Dismal Swamp Canai.
Dock, ore, at luth
Document file, a.......

Dogs, . shepherds’
Drawing school..........
Dredge ejecter, Melcher’s.
Dredge. hydraulic.. ... 5
Drier, wool, Spencer’s.
Dueli, Charles H
Duluth, city of
Dwelling, coloniai’.

Earthquakes, Philippine....
Hars of worms and ants..
Eclipse, sun, total
Egg and potato trick..
Elevators at Daluth,
Ejector, dredae
Engine, gasoline, new...
Engine, gasoline, Palmer. ...
Engine, kerosene, improved.
Engine, launch gasoline.
Engne, 1o

§s§a§§§§8ﬁa8§§e§§q§c§§§

Bg%

Eng
Eng
E:

Exl

gine, rotary, improved evensses .
gine, rotary, new...... 50
hibition, Eleotncal
hibition at Omaha

M

)
Faucet, improved

F'eed mixer, Peareon’a 5
Fence post driver.. .
File for documents. . o

f'ire alarm, Montauk

228 N

85

Navy Yard, Washington....
Navies of {. 8. and Spain.
New Orleans, cruiser.....
New Orleaus, guns of the.
New rotary engine......
Niagara. new steel arch.
Niagsra power house
Novel sash-holder..
Nozzle. fire engine. .
Nozzle, spraying, new

Naples Zoolo, vgic»,l Station...

eee.. 816

Fire battery, Ready’ 148 | Nut wrench, Henwood's .
Fire englne. hearlngs 7 Nuts, LASLEDINg..c.ierrenrrnrrnrres 156
fish, ribbon, new..... 281 i
fish transportation cars. 21 0
fishes, amphibious .. ... 25 :
flag stick machine....... 180 | Omaha Exhibition. ..............
1‘ ggti &dn;ir'al %ampaon's. 97" g‘d‘) 0rca('ithg, ox; v]v)halet glller
pe Verde............. 5 re docks at Duluth...... ......
Fleets of Spain and U. Stat.es . 216
ooring, improved.. .. 888
Fluid pressure reguiator. . 32 P
uorometer, the . 101
Force, electromotive, high 41 Paper bread makiug, Hopi....... 43
Forests, redwood..... 24| r, mapufacture...... 177, 185, 2‘1i
ort at- Dry Tortugas 248 , ent C mmissioner, new.......
'ort-: McHenry, Md 3N ’enstock new, Niagara, 39?.
ort Monroe, Va. s eriophthalmus, fish 25
ort Pickens, Fla. 318 1araohs, remains of 1
orts, American.. 31 ’hillpp ne Islands.. 811
Forts. Santiago, aftack 369 | Phili wild tri 407
freight car seal........ 100 ’hotogtaphy‘ balloon 152
fruit cleaning machine . 196 | Piano for invalid: 21
furnace and oiler innes’. 116 :}Feons, homing, in " navy 2
furnace, improved......... 292 e driver, jet.......... . 40
Furnace, reclaiming, rotary...... 277 | Pipe wrenci: W..... . 8341
’latol re entin new.. 84
rass, African - 18
G Plow, Lambert's e
‘u;ia;) l?ls a.;:pl raéus. Burwell’s.. g)i(li
Gage, water, for boilers.......... . 164 | Bo co, island of... .. .....
gnlvano:nfter, minor, ts:lmp]eu8 7 Post, fence, driver.. 857
as, acetylene, generator.....148, 325 | 500 10%€8 ............
Gas gener tor. acotviene......... 20 | Eotato and exg trick

asoline engine, marine.
unch engi

Gate ror irri ating
Gate house lanara
ear, bicycle, n
old, dredging
rain elevators at I)uluth

fun, noiseless,
uns and armor, Spanish..
Guns, manufacture of. ....
Guns'of the New Orleans,
Guns, 13 inch, new........
Guns. steel wire.
Gunboat Helena....
Gunpowder, smoke

NRONDDD

H

[andkerchief, spinning..........
arbor of Santiago de Cuba
[arbor surveyin,
[avana (‘athedral
ead gate, O’Donnell'
eat motor, Diesel’s..
Hedge, cactus, ancient
Helena, gunboat
inge, Farrar’s
Hoatzin, the
Hoe for sugar planters..
Holder, manuscript..
Holland submarine boat.

i

I

ce boat, lateen... ...........
Illumination, vacuum .. ....
[mproved differential gearing.
mproved trace-holder. 5
Insect grafting.....
sland of Porto Rico

J

J ettly, Columbia River.
Juegler, the blindfolded

K

entucky, battleship
eroseune ebgine, &
Kettles, Indian.
{tes, meteorological
llondike expedition.. 3
Cnife sharpener, new.... - ......

L
Lakes, great. commerce on [P

Lapps, a group of
Launch eneine. gasoline
Lath carrying machine.
Letter and biil file

Library, Columbia Univeraity
Lifeboat, bydraulic.
Lifeboat. new.....
Lizard, frilled..........
Locomotive, experlmental
Locomotive, a finished.....
Locomotive, the largest.

M

achine to wash lemons
aine, battlesbip, loss.
Manuscript_holder
astodon, Coboes
Measuring pole, Hegal
Medal, Greenville treaty
Mining, submarine
Miter clam g .......
Moon, artificial, Columbia'a
Morro tle

Mortar batterles. Sandy Eook
Mortar, Da Vinel’s ......... .....
Motor carrlage, Winton
Motor, gasoline, new ...
Motor, gasoline, Palmer.
Motor, heat, Diesel’s..
Motor, rotary, new.
Motor, wave, new.
Moulding school.

$§§§§§§Ess§§3§§§a$

EpasE:

§
33391

—-
1=
=

Prescription cabinet
Press, wet.............
ller experiments. .
Pueblo arts and industries..

R

Railway, street, sprinkler..
Rameses the Great.
Range finder, the.
Redwood forests. .
Refrigerating plants

Remdeer. 511 ping.
Relief for Patent Oﬂlce

S
293 | 8addles, bicycle, new.
200 | Sampson, Admiral.
35 | 8anJuan..........
117 | San Juan, map of. .
358 | Sand dump. ison works..
223 | 8andy Hook batteries..
. 232 ' Santiaugo de Cuba........
249 : Santiago forts, attack of.
ash supporter..........
Scaffold, Cody’s ..........
cientific American offices.
8coop. weighing..{.
106 | Scraper, cotton .... ..
crew propeller experi
eal flsherles, Pribylov
eal pu s, starving

eal an car
Sewing mac ine ‘f
haft protect‘]or. Podeyn’s,

Signs and signals, electric. .
Sodium sulphite, oxidation..
Spar for vessels....... ...

8pider and fly trick.
Spinning, Pueblo.....
Spraying device, new.
Sprlnkllng car, the M

Squadron, Asiatic.... ...
Squadrons of Spain and U

8tatue, e
Statue at
Statue, te! otta. ...

Steam boiler, De Puy’s

estrian. ‘Padua’
ratolino..

8

Stopper, bottle, new.
Stove% Pe fastener..
Strap e, Farrar’s.....
Street railway sprinkler..
8 eating nations
San, ecllpse total..
Sun spots, recent .
Surveying, hydrographic

113
5

Tag andseal, car.........
F e, leach 'iiqnor.
to- ing, art.1 i
egraphy, wire 688 ..
\ ne transmitter
elescriptor, the..
Peredo, the.......
lerraces at Zuni..

Tal

Mether for animals
bawing apparatus, I{'arrls

'ime recorder, new....
Mre bolt wrench...
[ire, puncturep roof 50
[Mre remover, new..
[ire tightener.

EICTE T T T

24[ !
251

~,,.
9
"
<
8
5
g
g
8 ...
(=g
o .
g
B
&¢

+ Towboat, electrlc, sewer.

3 Trade schools, reformatory. .

Pulp, sulphite, apparatus. .. ...

Standard ot weaith in Rnaslan

Perror, torpedo boal eatroyer

new 0og
meumatic. valve for..

colonial.. 21

heostatic 41

ng set holding clamp ......... 132

pping device, sewing machine. 357
verside Drive viaduct..........
cks, flow of.. .

Rolls, glaut. Edison........ ... 49

wéiéiﬁéﬁﬁgaz

ransmitter, telephone
Prick, potato and egg ..
furret. elliptical ..
‘wine holder, novel..
ypeeett ing school..
['ypewriter holder.

U

OUpholstery school
Umbrella, Hoger's ..
University, Columbia.

CIEREICIE

\ 4

Vacuum illumination.. . 363
Vacuum pan condenee

Valve for tir s...... 388
Valve gear, Lowe’s. . . 216
Vase, mysterious, the . . 283
Vapor condenser, Dunn'a . 313
Vebicle wheel, new.. . 388

Venus, the planet... ...
Vermont, veceiving ship
Viaduct, Riverside Drive..
Vizcaya, cruiser.........
Volcano of Mayon....
Voicanoes, Philippine....

w

‘War bulletins, electrie..
Warships at lirooklyn
Watches, decimal..
Water gage, boner
‘Wave motor, new.
Weaving, Pueblo..........
Weighing machine, Bhise’s.
Weighing scrap.............

Welding, electric..
Whalie killer, the..
Wheel, vehicle, new..
Wood Jm Ip preparatio
Wool drier, Spencer’s
Worms-and ants, ears o:
Wrecking boat A rgonaul
Wrench, Henwood’s. .

Wrench, ratchet, new...

Wrench. tire bolt.,........
Y

Yacht, gasoline............ ceness.s 260
Zz

Zerograph, the............. .19

MISCELLANY.

Figure! preceded g astar (*) refer
illustrated articles.

A
Academy, Naval, to rebuild..

Academy of Sciences, National .
Academy of Sciences, New Y(;ig

215

Acetylene, asphyxia from... ... 304
Acetylene bicycle lamp..... *
Acetylene in copper, determ.
Acetylene explosion, iarge
Acetylene explosions......... 90
Acetylene exhibition. Berlin..... 4(71
Acetylepe gas, dangersof.... ... 54
Acetylene gas generator..... *148,

199, *260, *325
Acetylene, notes on. 170
Acetylene on railwaye 151

Aconcagua, Mount......
Acorn, thirty miles for a
Advertising, fraudulent..
‘Advertising, government.
Aﬂi nity signitication of

caﬂ discoveries in. .
A ric ture in Egypt

. 28

lysis by a muahroom ... 38

:r, qu d...... 58 227
ir, liquid phenomena 214
r, quefaction of....... . 98

r motors, street 1allway..
abama, battleship......
abama, launch of the..
aska, etymology of nam
aska, exploration of....
uskaliterature
laska, rich islands of
cohols. toxicity of..
loys, aluminum
oys. expansion, coefficient
luminum, acid resisting..
uminum alloys..........
luminum, sheet, plated..
‘American contracts In Russia,
American islands, the. 5
‘Awnericans of foreign parents.

A

At A A »:»:»:»

imeriqo Vespucel
nimals, aquatic, food.
Apimals of hot springs
Anima) stores....... ..
ccidents to
als, attitudes of.

tics, test for

quitles, export d ties on
tiguities, Phillips’ coiiection,.

bits
s, Sir J Lubbock on..
Apennino at Pratolino..
Appraisers’ stores, new.
Arch of Bonn Bridge..
Arch in steel bridges. .
Arch, steel, at Niagara
Arc :a:ology, notes on. 1K

Arctic climate
Arctic enterprises..
Argonaut, wrecking ‘bo

Army recruiting circular
Art in metal, African..
Art works, prlces for. .
rtists, copyright of work
alt vapors, eflect of.

Asp! Jyxlut on,
teroids, new
ronomy. discoveries in..
tronomy, notahle work in.
hens, streets of..
Athens water .
Automobile test, Pari
Aven Armand, France..

© 1898 SCIENTIFIC AMERICAN, INC.

B

Bacteria. tranefer by water...... 890
Ba: a.nclng ricks...... ...... *59
Bal eannfe ﬁre engine......... *7
Balloon h ement.. 199
Balloon eiznaiin ..... .1
Balloon for war purpose! . 266
Balloons, height 0. .*152
Bn.......l.‘.;., ggg !tl b i . 2%

ana.na, he, in typhoid fever...
Bass, black, lsiberna tion. 23
Baths, tonin .29
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Bicycles, stand for.
Bit stock Meister’e
Biackboards paint for.
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Blind, occupation for..
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Boat, ice. lateen
Boat launching d

Boat, Iife, hydraulic
Boat, 1if
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Boiler De Puy’s... ....
Boiler, steam, Innes’
Boiler water ga%e, .....
Boiler, water tube, the
Bolt wrench, Wiley

00k crop of 1897
300k output, England’s.
Boots for the soldier..
Borax, uses of.. .
Bottie. combination
Boys, good advice
Brain, how it work:
Brains of negroes, wi ]g
Brake, bicycle, invisible
Brake, bicycle, Willivs. .

'Braas wire, platinizing. .
Breech
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Calipers. improve d
Cam 'fh ortree, the..

Lanals irrinatlng.
Canals, trolley on
Candles, mineral oil for..

Cane loading apparatus .

Cannibals, eating custo!
Cannon, single forged
Cannon, steel wire..

Care of wounded in n

Car. corre spondence school.
Car, coupling, improved...

Car doors, side or end. .

Car, street, Brooklyn hridge
Cars, sleeping, pneumatic..
rs for transporting fish

Carbon ends, use for.

Carbureter, spraying device.

Cardamom, varieties of,.
(‘argo carriers, great..
‘Qarrlage automobile .

Cattle shippers, advice t
Cavalry in future wars. .
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Ce luloae, solvent fo
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Battleships, new, launch of.
Battleships, U. 8.. new..
Bazin, M., death of..
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le, gear, improved.
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Chapge-making device

Chateau of Chantilly, t
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((;he%iesn8 lied, C
hemistry, app) OngTess. .

Chicago, elecg ricity in

Chickamauga Park

Chimney and pole problem

Chimpey deposits, cause.

China, labels and trademarks in
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blorophyl, form ation of..
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iivil service, United States
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amp, miter, povel.

ay spouting well..

oth, sprayinz with ‘dyes..
othes hanger,new.............
Coaches on community plan ln

1 gas for

Coal product of United ‘States. .
Coal, South Africa -
Coast and harbor mapplng
Cobalt, atomic weight.
Cockerel, a horned.

d eream .
llege of lorest
or blindness in Japan
or, blue, for copper.
or hearing.........
or process, Joly...
or, self luminant .
ors, new shades of......
ors, piece. utilization
ors, visibnllty at distance.
olumbia Univers
Columbia Unxversity. moon
Combustible, a new .
Commerce, maritime,
Commissioner Duell sworn
Commissioner of Patents, neﬁvg,

Competition in England.
Composition.'ceramic. .
Concentrating works, maanetic..
Copper, blue color for
Copper engravi g..bleaching
Copper wire. lat] izing
py holder, Paxton’s
pyrieht hy artists..
pyrights, Russian.
Coral theory, & new..
Cornell. recruits from
Cosmetics, recipes for.
a Rica railways..
tages, some Americ:
ton, absorbent, as filter.
on crop, the
ton, mercerizi
ton'mills in China..
n scraper. McElwee’s.
try, the coldest..
ling, car, lmproved. .
lings, casing for...
Crank, power, Pott’s.
_Crickets, chirping of..
88 hairs in telescope
Croton River d
iser, armored in navies
iser, Japanese, launch
iser, New Orlea!
iser, stranded, raising
Cruiser Topeka
Cruisers, armored, need. .
«Caba, pacification of..
€uba, sufferers of, rellef
Curios trom Benin..
Curious safe.........
Current Sup[‘plement
Cutter bar,
Cutter head Boyd’
Cycle tires, holes in
Cylinder ratlos ..
Czar sends for bui
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Dam, Croton River.
Daturs, leaves of..

Da Vinci, anatom. studies.. e
Davit device. automatic. 122
Day, decimalization of .. . *24
Death rate in Spanish army...... 166
Decision in Spra fue motor case. 404
Delivering machi ne. Bhi ue’s .*356
Dentistry, prehistoric . .} 891

Destroyers, Epanish
Developer, rapid..
Dewey, Commodore
Dewey and plans of
Diaphanles, coating for
Dijon, exhibition at..
Dismal Swarap Canal .
Disease, use of fruits i
Dock, dry, Brooklyn..
Docks. dry, construction of..
Document file, a............
Dogs, ncient vanetles of..
Dogs, domestic, antiquity..
Dogs, psychic development
Dogs. shepherds’, com
oors, car, side or en
on flies, vitality of. .
Dra nage, ancient system., .
Drier, woo!, Spencer’s.
Dry docks, coustructio
Dry Tortugas, the..
Dredge ejecler ?‘lelch

Dredge, bydraulic 5 *153
Duell, Charles H.. *89
Dyeetuﬂ's, damage from. 5
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Ears of worms and ants....

Earthworms. influence of.
Earthquake, India, cost..
Eart hquakes. Pbil l_})pine
Eating before reti

Eclipse of sun in India.
Eclipse, sun, total

ts. .
Ega and potato trick,
g8, preservation of. .
Egypt. census of....
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anpt, development of..... ceee.. 195

Egypt. industrial outlook. .. 114
El el tower, expansion .... .... 309
Ejector, dredge........ A4

E ectricity, notes on..182, %0 27,
218, 311. 846

Electricity on canals .. ..........
Electricity, Paris Exposition.
Klectricity vs. steam........

Elepbants, strengih of..
kngine, gasoline, new. .
Engine, kerosene. im| roved
Engine, launch, gasoline.
Engine, magnetic, solar .
Engine, rotary, improved.

Engine, rotary, new.....
Kngines, cleaning, paper
Engines, gas and gasohne
Engineers, Civil. Society
Ebpgineers, English, strike
English spoken and wr.tte:
Engravings, bleachinzg .
Etching, powder for
Ktching varn.sh .....
Europe, populatio
Excavations at, Brancbidw .
Exhibition at Dijon............
Exhibition, Electrical,

Expedition to Gallapagos
Kxpedition. Hawaiian .
Expedition, polar, Wellman..
Expedition to Torres Straits.
Expedition, the Wellman ..
Explosion injures 1nventor
Exports for March ...
Exposition, Omaha cee e
Exposition at Omah;
Exposition, Pa'ris. electricity

M

Eyesight, training tbe.... .. 340
Eyesight of children.............. 39
F
Fabrics, plctures upon...... ... 810
Facewash................ 103
ramine sufferers, Cuban .21
raraday,. bust of......... .. 36

rast, a ong ........ .

‘aucet. improved .
fear, things that arouse.
Features of new battleships
reed mixer, I>earson’ .

Feet, fetid, cure for
Felt. invention of.....
Fever n plants....
‘ever, Roman............ ..
Fever, typhoid, banana in
Fighting torces of world..
File for documents, a.....
Films, iridescent, fixing

Filter, absorbent cotton a
Kiltration, cur:osities of..
Fire battery, Ready’s.....
lrire cable, Montauk .. .
flire caused by water........

ire engine ball bearings. *7
Fire flend as a dyer.... 5
Fire in a tall building 131
Fire inquiry, Lond..n. 6
fire insurance congress. M
fire loss of 1897 ......... .13
Fires in shop windows .28
fireproof fabrics.... 90

ish breeding.... . 134
fish, burrowng ....... . .. n

Fish, eyes of, movement . 154

Fish, rait transportation . *2
Fish. rib bon, new. . *281
Fighes, a mphibious *?5
fishermen. pets of 196
flag sticks, makin *180
Flames in a tal buil 131
Flames, singing. . 387
flavor for vinegar 100
Fleet, the Cape Verde , *337
Fleets of Spain and U. St ..*¥216
Flight, artiticial..... 19
Flooring, improved 388
Floors for magazine: 213
rloors, paper. ....-.. 246
*loors. parquet, oak . . 310
Florence, celebration in 218

lowers, stuccoed.... ...... .. 358
fluid pressure regulator ... .. .*32%

Fluids, writing, examination..... 874
Fluorometer, tbe.... ........ .

Food affected by sewage..

Food, canned, fit for use?
food lost in cooklnlz ......
'oods, examination of..
Footgear for the soldier .
Force, electromotive, high,
Forest fires of Canada

F'orest, petritied, protection .... 154
Forests, redwood, (‘allfornia ..... *24
Forestry, State college of .. .. 339
Forgery and handwriting... 51
Pormicaries. artificial. ..o201
formoform powder .. ........... 103

Fortifications, communication .. 230
orts. American............ ......
Ports, Santiago, Schley ut.......
rossils, gift o f, to Yal 5
“ranz-J oseph Land, exploratlon 321
Freizht car seal.. .*100
Freight, electric lines for..
fruit cleaning machine.

Fruit cure, the...... 51

Fruits, value of. v

ucino Lake, drainagi 150
['uel, pet roleum 309
Fur seal. the ... *57
K'urnace and-boil *116
Furnace, improved *292
Furniture, -cleanin 311
Furniture, decoratio: 51
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Gage, water, for boilers.. . X164
Gales, effects on lukes,.. . 3
Gallapagos, expedition to
Galvanometer, & sunple
Gambier and catechu........ ....
Game, war,naval.... ... ........ 19@
Garbaxe receptacle, a cheap .... 116
Gusda Lake, moraine theater ... 346
Garden, Zoological, New York .18
Gas, acetylene, for cars . 151
Gas, acety:ene, dangers of ..
Gas, acetylene, generator.. ..*148,
#260, *325
Gas consumption during fogs..
Gas ¢nd gasoline engines..
Gas meter, the nerplexing
Gus, natoeral, in Kansas. .
Gas works, accident, curious .41
Gases, density o 291
Guses, permanent, constants
Gasoline 1aunch engine
Gasoline motor, new.
Gasoline yacht.......
Gate, head, for canals..
Gear. bicycle, improved.
Gems. fugitive colors of.
Gengis Khan, tomb of..

Genizah, a, in Cairo... 23
Giles, Ernést, death o 9
Ginseng, American .34
Glass cutting, coal for. 55

Glass, drilling ..........
Glass, ground, producti
ucinum, alloys of.
ycerine, toilet .
Gold, dredmng fol
Gold ‘tield

Gold inbliee in Califo
Gold in New York Stat
Gold in shells...........
Go 4, world’s productio
Goods. canned, fit for food
Goods with reg. trademarks
tiould, Dr., astronomical work

Aol

Government-advertising.
raphite ae lubricant

reenville treaty., .
TIp8, street car cable
atemai.i ragways

mcccmme

(runs. 13-inch, new..
Guns, steel wire

(xun. smgle forged
Gunboat Helena..

Gunpowder, smok.
Gutta percha paper..

Handwriting and lorgery ..
Hanging, sensation of..
Hashish, effects of .
Health Department, New York .

Health resorts, ocean and other, s

Heart, new movement of
Heat motor, Die:el's .. .
Heat rad atlons, note on

Heavens in January

Heavens in February
Heavens in March
Heavens in April

Heavens in June
Hedge, cactus, ancient
Helena, gunboat

Hoe for sugar planters
Holder, manuscript ..
Holland submarine boat
Hondurasrailways..
Horse, the cavalry
Roman, discovery ..
Hydrogen, liquefaction of

ce fields, burning .
llumination, vacuum.
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mproved differential gearnng
mproved trace holder
ndia |nk. utilization...

. copying

nk for bottle labe
nk, India, inferior.
nk spots. to remo
nk, writing. deep ula
nks, examinarion of
noculation, notes on
nscription, an ancie

Insects and ﬂowers
nstitution, Smithsonian
nsomnia. cure of
nsurance, fire, congress of
nteresting diseovery
lnventions, examination or

1 sa . 219,

282, 300, 316, 332, 318, 364. 380 96, 411
lnventor mjury to an . 201
Lnventors, American Assoc
Iron alloys, expansion ..
Iron. magnetic study of .
Iron and steel export trade 8
Iron trade American supremacy v 3

Islands, Alaskan. rich.
islands, the American.
1taly, discoveries in

Japan, color blindness in .
Japan, industries of .

hnrp. Maya. primitive

Learsarge, battleship..
{earsarge, Jaunch o

Kentucky, battieship
{entucky, launch of.
Kerosene engune‘ a

Cey of the Gulf, the
(issing. ethnulngy

Clondikeand Californi
({londike electric road.
Klondike packer's troubl
Klondike relief expedition.
Kodak photographs, exhibi on.
Knife sharpener, new

Label registration bill ..
Labels. bottle, ink for.

Lacquer for negatives
Lake Fuc:no, drainage .
Lake Nemi, sale of..

m
Lakes, great. commerce of .
f.akes of old Latium
Lamp, bicycle, acetylene
Lamp, electric, beat of
Lamp. ruby, cheap
Lamp, Welsbach, patent
Lamps, signal, acetylene.
.amps, gignal, colors for

Lands. public, otthe U. 8
Lantern slide projection
Lath carrying machine..

Launch of the Alabama.
Launch of battleships
Launch engine, gasoline ..
4AwWn mower attachment ... ..
Laws, patent, foreien. changes..
Leat aroma of fruits . .

Leather varnish, black

e
Letters. electric delivery.
Letters, how tO seal

Library, c-ilonial fornotten
Library, National Paris ..
Library, New York Public
Lif(-boat, hydraulnc

ht and power in Germany
hts, search, mirrors for

htning rod conductiv’

L1 of
Lime juice, manufactur
Lime water as disinfectan
Line, life, Niagara Falls..
Jmeoleum nndealays for

Lizards, blpedal movements’
Lobster before a cookery class. .

Locomotive, the largest.... ..... *1 | Parks, Essex Count,
Locomotive, raw material of..... *244 | Passengers to New
Locomotives, American, exports 98 | Paste, library (7389)....
Locomotives, American, speed 50 | Patent bill, a queer.
Locomotives, electric . Pateut Commissioner Duell
Locomotives, four- cylmder Patent Commissioner, new..

Locusts, plagueotf............ .... 276 | Patent Commissioner report ..... * 195
Patent laws, foreign. changes....
Patent, motor, Sprague...........
M Patent Office appropriations ....
Patent Office, business.......... .

Machine to wash lemons.
Muchbinery, cleaning..
Magazine floors.... ..
Magzazines, old. utiliz
Mail delivory, electric
Maine, destruction of
Maine, disaster to the
Maine’ disaster, report
éa;ne how desttl;)yed
aine, inquir e.
Maine, JorieT e
Mal detheatre..
VN anganese ceme
Manila Bay. lesson o
Manila, naval v1ctory
Manila. plans
Manila, troops t‘or .
Manjak, a new fuel
Mantle, Welsbach, patent 227 | Petsin the sea. ..
Manuscripts, forgery of £6 | Pharaobs, remains o
3 Philippine Islands..
Marble, slate.......... Philippines. resources of.
Marcon, Jules, death o )6 | Phosphorus, preparation of
Margarine, sesame oil in. i8 | Phosphorus, production..
Marriages and longevity. 260 | Photographs, coloring..
Mastodon, the Cohoes..

Maxim, Hiram, opmion ‘of
Mayence, walis of ..
Measuring pole, Hegarty 8

Patent Office force, increase..

Patent swindlers........
Patent swindlers, arrest
Patent, a valuable..

Patent, the Welsbac
Patents, Edison on
Patents, extensions
Patents that pay..

Patents and tradema
Patents and warfare
Patterns and models
22 | ’endulum vibrations.
3 | Perry, Nelson W.. deat]
Petroieum bri uettes

L Pbotographs under water

Medal, Greenville treaty ¥36 | Photography, ba'loon......
Medicme preventive.. 20 | Photograpby in colors .. .... 119
Meerscbaum, broken .. 279 | Photography in natural colors..

Melting plints of metals
Men of science as regulars
\etal in leaf form ...
Metal rust preventive, old
Metals, consumption..

~71 | Piano for invalids .. ......
21 | Pictures, high priced..
163 | Pigeons, homing, in navy.
™ | Pigmen(s of ancients
Metals, melting omts . 103 | Pipes. steam, leaks in.
Meter, gas, perplexing . .. 389 Pipes, water,to thaw.
Metric system, extension of .. . é&:;g Pistol. repeating. novel

58

249

311

Metric system in Great Bntiiin.. Pitchers of nepenthes .
Milk adulteration ....... . Pitchers in plants.........
M)k, cbanges in .. Pith, sunflower. |ightnpss..
Mils, tide, Brcoklyn . Pipe wrench, Henwood’s.
Mind, how it Woiks ... . - Plague, bubonic..........-
Mines of New Y ork harbor. . 8461 Planetsfor June. .......
Mines, new, South Africa . 329 | I’'lankton, collecting of...
Mining schemes, fraudn.lent o Plant colors preserving..
Mining, SUbMATIDE .. ....... -*149 { Plant growrh water in.
Mirrors, glass, ancient.. . 247 Plants, artificial food for.
Mirrors’for search lights 230 | Plants, feeding
Mistake, fatal, electrician 23\ | Plants, fever 1D.....
Miter clamp, nurelr Plants, freezing of .
Mites in wines ... Plants, growth of..
C erns. Piants, growth of, 0
Moisture determinati Plants, sleep of
Moodus noises... . Plants v.uriegatcd
Moon, artificial, Columbi I’laster of Paris articl
Monitors, four new.... Plaster of Par:s flowers,
Monuments, circular, Rom: 163 | Plaques, brass, Africa
Monuments, stone, to preser 342 Playfalr Lyon, deach of
Morfit. Dr. Campbell, deutn of. Tt
Mortar batteries. SBandy Hook
Mortar, Da Vinet's........... 251 | Poison, snake, effects...
Mogquito nuisance. the... . 358 | Poisoning. ptomaine. .
Motor carringe, Winton.. 309 | Pole and chimney problem
Motor, gasoline. new.... Populat-on «f Europe...
Motor, heat, Diesel’s Port and starboard.....
Motor patent, sprague. . Portrait. statues, Egypt
Motor, rotary. . .... Porto Rico.. .
Motor, rotary. new..
Motor, wave, new.
Motors, air, street railway.

Post, fence. driver. .
Postal tube, pneumatic.
Potato and egg trick..

oulds, plaster. lubricant.
ucllage, strengthening..
Ill’llllne ______________
Mummies. auction of. caee
Muscles, transplantation

Mushrooms, air analysis by.

Morors, electric, small..... 13 Potato, notes on the..
Motors. gas and gasoline. . >ctatoes, how to Couk.
¥ ould in cellars. ........... Potholes..................
M

>owder, smokeless......
Prescription cabinet..
Print registration blil. .
Propellers, performance..

Mushrooms. Japanese....... . Proper care for our soldiers. ..... 402
Myths, popuiar, expose of........ Pro erty, industrial, protection. 17-6 '
otargol. disinfectant......... . 246

Psychology of battlefleld.
N Psychology. comparative..
Ptomaine poison ng..

. PN VH]
Naples Zoological Station........ *314 | Pueblo aris and industries. *42 *249
Naval appropriation bill ..... 227, 290 | Pullman workmen, nativity of 84

Navy, American, bnanish view.. 210 | Pyramid, the great
Navy, our, weak pointin.. 3.8 | Pyramids, lighting the
Navy Supplement...... Pyrography on veivet.
Navy Yard, Washingto:
Nav.es of U.S and Spa.
Navies of the world .. ....
Nebraska and sugar beet in u
Needle, ma{znetic. deflection
Negatives, lacquer for
Negroes, brain weight.
Nest building of birds
New naval academy .

uinine, discoverer of
uinine inIndia.........

New Orleans, cruiser... R

New Orleans. guns of the 128

New rotary engine. .. ...... *404 | Racing track, bicycle

New transatiantic mail steamer Rail, third, system.
Kaiser Friedrich.... . 410 | Railroad to Arctic

New York and Br( »oklyn bridge 18 | Rai road car doors

New York censolidated.... . 35 | Railroad. electrie, Frelburg.
New York, Populatlon of .. ..
Niagara Falls,tife line ..
Niagara, new steel arch.
Niagara power house-
Nicaragua railways.
Nickel alloys, expansion
Nickel, atomic weight,. ... 811 | Railway. street, sprinkler
Nickel plating wood..... .. ... 266 | Railway, street, traction.
Nubel, will of, preserved.. . 38| Railways, acetylene on.
Nordenskjold, journey of 23 | Ralways, Central American.
Nose competition, a..... 380 | Railways, electric, Eurupe..
Notes and recipes.. 55 | Rallways, German, statistics.
Novel sash holder .
Nozzle, fire engine ..
N« vzzle. S|praying, new..
Nut wrench, Henwood’s. B 3
Nuts, fastenmg ................... *155 | Ratchet wrench, ne
Rays, cathode, actlon of
Reading. fatigue in ......
(1] Recipes, miscellaneous

. *393 | Railway. elevated, traction .

.. 406
.*148 | Ramses the Great.

Obesity, use of fruit for.......... 359
Observatory, Lick, new director. 179

Observatory, Mt. Kosciusko...... 329 | Redwood forests, Caiifornia.
Odor mixture........oee0 .. . 91 | Reformatory, New York State..
888 | Refrigerating plants . . ...... 1

Odors. dangerous.
Oil, linserd, adulteration,
Oil. mineral, for candles.
011, olive, medicinal value.
Qil, wood. Chinese..... ...
Omaha, exhibition at .

430 | Registering apparutus. kite..
. 183 | Reindeer expedition..........
.. 263 | Rellef for the Patent Office
.. 68 | Reliefs by electricity. ...
.¥246 | Reservoirs, metallic, ‘coating.

Omaha Exposit.on....... . . 871 | Resin powder for etching..
Opium industry in America. Ribbon fish, new.........
Ormolu .. ....vver « ereennns - 151 | Ring set holding ciamp. .

Qrtol photo developer
Our great agr cultural s;
Ozone, the study of........ . 3 | Rock tapping for water.

) 4 Rogers, Prof. W. A., death
Rue. Japanese. trade.
Paint for blackboards ... ....... 183 | Rust preventive, uncient..
Paint. explosions trcm.. 167

Paint for ship’s bottom..
Paintirg, development, histor
Paintings, oil, cleaning
Paintings, oil. primlng for
Palace, Doges’, lion of.
Paper floors. .
Paper, gutta P

S

02

167 | Saddles, bicycles, new.

102 | Safe deposits in Rome .

246 | Salts, crystallization

~9 | Sampson, Admiral..
246 | San Juan, reduction Of .

Paper, manufacture . *273 | San Salvador railways .
258 | Sandy Hook batteries. .

Locomotive drivmg wheel bursts 54
Locomotive, experimental =136

Paper, wall, blue and green ..... 55 | Santa Burbara excavations.
Paris Expositmn electricity..... 371 | Santa spina, the,..

Paris fortifications................ 102 | Santiago cam Jaigﬂ

Paris; siege, communications.... 386 | Santiage de
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antlanzo barbor, Scnley ab... ...

ichooi Berlm,vs oreig;

schools, technical, German
Schools, trade, Reformatory.
Science Assoclatlon American .

115. 1341, 151,'1'66. 172,183,

427, 816, 358, 219, 390 406
Sciences, Academy. National . 94

Patent Office, force, to increase., .
P Sciences, Academy, New Y.

Patent rights, negouuble paper

Scientific American offices, new.
Scientists as regulars
Scoop, wemhmg

Seu.l fur fre ght cars.

>eeds, cardamom, varieties
Reeds, germinatlon of.

,Seismoscope. electric .
Sensutionalism not sciel
§ erpents venom of..
Sesame Oil, new use fo

Sewing machine rippe:
- Shaft proitector, Podeyn’s.

Shellugc bow to bleach.

i ip,
Shipbuilding. German.
Ships, war. at Brooklyn..
Shipping record. ayear’s
Shipping, waste of

Shoe poiismne device .
Shoes for t he soldier. .
Sickness, theater

Siege of Paris, commu nication.. 386
Sight, acuteness, 1088 0 £
Sight, training the
: S1gnnlu:n. pipe system
:lgna] service, coast. .
ns andy ignals, electric.

*319 | Photographs. faded............ ..
. %% | Photographs, kodak, exbibition. 38
87 | Photographs. to mount on glass. 330

(3 | Photography, rapid.... « ........

.jL

Silkworm. protecting .
Silver, bath, recovery ot

Silver plating tin..
. Silverware, tarnishing.

39 Slmpson. Sir James, lite of

Slaughter bouse a seas
fleep, covering during

' Slebplessness, cure
g nian Instifution, t
2. Smoke and its preventio
Snake charming..
Snake venom, eff:
Snakes, errors about

| Soap apphed to the o
Soaps, medicmal

ty. Anti-bpmmal

Sodium sulpnite oxidation
Solderipg #aluminum
Soldiers, idéentitication of.
...*826 | ~ound vibrations, eiliptic..
%357 ' South America. trade f .
.. 131 Spain, foreign trade of..
12 Spar for ves-els

. : Spider and fly tnck

*3179 | Spiritualism, cnmbatlng
*93 l Spraying device, new.
... U3 Sprmg.carbonlc acid, a .
*36,370 ! Springs, hot, unimals m.
*68 . Springs, steel, standardlzmg
Sprinkling car. Miller’s
quadrons of Spainund U. S .
.5tandard of wealith in Russian

e

Statue, equestrian, Padua. ,
Stutue, terra cotta ...
tatues. portrait, Egypt
Statues to explorers
team boiler, De Puy’s
team Ltoiler, Innes’
Steam, cost. of , 1870-1897
Steam pipes, leaks in .

PYthOn 8 IAT8E -..vovv verevninnns

Steam turbine, reversing..
Steamship companies, larges

teei ‘and iron export t.

terllization, metho.
tomach, living without
topper for bottles, etc
Stovepipe fastener. .

Strap hinge, Far rar’s
Street car service, bridge
Streﬁt cleaning ir; ‘European

Street railway sprinkler
Street washing, oldenbur

. 116 | Railroad mileage of Europe -..

. 309 { Railroad, underground, London.

.*245 | Railroad to the Yukouv ... ...... 146 Strike of engineers..
Strychnine, discoverer of.

| Sugar beet industry.....

Sun, eclipse of in Inda

Sun, eclipse, {gtal

26 | Railway inventions. prizes for...
55 | Railway, Jungfrau................ 1

: Sun spots, recent

278 | Surgery, practice, improved
375 | Surveying, hydrographic. .
Railways, underground, electric. ‘82

... 81
. *325 Tag €or freight cars
85 * Tanners duribg epidemics
ar ! ; Tattooing, art of
Telegraphic tournament
Telegraph, printing, new
Teiegraphy. wireless . .
310, 330, 342. 358 Telephone line, lungest.
i Teleph one and microphone.
m

Rt various .9, 55, 90,10-,
R 1, 16, 18% 246. 366, 279,

phone, submarine boat
hone vs. telegraph. ..
G e

Telephones of the world
T'elescriptor, the
8 ; Temperature of arid regions .
! Temperature variations in.
Temple of Apollo, Delphi..

Ripoing device. sewing muchine. "‘357 ork.
Riverside Drive viaduct......... *102 ! Terror, torpedo boat destroyer
Tether for animals..

Tfol, a soap substitut;

R cks, flow of.... . .... . *264
Rome, ancient. ‘safe deposits in. 115

Theater sickness. .
Thermo-motor, Die
Thoroughfare, a noble
Thunder, audibility of.
T bet. expedltlon 10
Tide mills of Brooklyn.
Timber, government t
; Time recorder, new

| Times, bard, and drink
Tin plate, industry, the
. Tin, 8 lver plating..
Tire bolt ‘wrench...
{ Tire,a puncture proof.
H ! Tire removing device
1 | Tire tightener, new
olesin, repairing..
Tires, pnevmatic, valve for.

.81
. ¥361; %302 ,

Tobacco, Havana. in Florida
Too goor for economy
of GengisKahn..
’l‘opeko, cruiser . ....... -4262
Torpedo boat destroyer. Spanish*%]
Torpedo boat, Hollan *233
Torpedo hoat new
Torpedo bom.s, Spanish . ..
Torpedo warfare.......... . *149
Torpedo. the W hltehead .
Torpedoes, Kultun’s.
‘Tortugas, the.
Torres *trait, expeditiop to
Towboat. electric, sewer..
Tower, Eiffel, expansion.
Toy picture DCOK  .e....
Traction, electric, railway...
Trade directory, government
Trade. foreign, increase of

Trade mark law, Bolivia ]
Trade marks and patents. 386
Trade marks in China, Sl
Trade marks in Englai 184
Trade marks, value of . 283
Trade schools, reformator:; *9
Trade, S. American, obstac 354
Trade, U. S.,,with Central Am 291
Trade with Europe,our.. 162
Train robbers. punishmen 167
Trains, friction of on air, 108

[ransatlantic records 807
Transit, rapid, M ew York . 5
Transmission, long distance. 278
Transmission, postal rapid 230
Transmitter, telephone *52
Trap, rat. 4 humane.. 51
Tree, Washington’s. 106

Trick, potato and egg.
Trick, spider and fly.....
Trolley on the canals .
Trolley decision, another .
T1'rolley line, Fourth Avenue.
Trolley sprmklm car.
Trolley travel in Boston
Proops for Manila .
Troops, New York, uniforms
Trufil es, cultivation... ......
Turbine, steam, reversing ..
Turbine for torpedn-boats..
T'urbines, steam. reversing.
Turbines, steam, tests....

Twine holder, novel .
2
1
T

ypewriter barred out. .
[ypewriter and health,
yoewriter holder..

'yphoid, banana in

U

Umbrella, Hoger’s....... ....... *246
Enuerdraining .reasons for..... +:378

niforms of New York troops... 359
University, Columbia............. 200

v

Vacuum illumination
Vacuum pan condenser. .
Valuable hints to mnnufacturers
and exporters
Valve for tires..
Valve gear, Lowe's. ..
Van Dyck, d scovery of.
Vapor condenser, Dunn’s
Varnish, black leather..
Varnish, black. metals
V.rnish, Chinese..

Vase, mysterious......
Vaticana, new asteroid
Vehicle wheel. new.....
Veils, wearing, danger o
Velvet, pile of, to raise
Velvet, pyrozraphy on.
Venom, snake, eﬂ'ects [
Venus, the planet..
Venus, rotation of..
Vermont, receiving ghi
Vessels, frelgbt great .
Viaduct, Riverside Drive .
Vinegar flavor, a..
Violin resin (74(9)... .
Volcanoes, ancient, s

Volcanoes, Philippine 395
Voltaire and Rousseau, tombs... 8
w
Wall. city, Aurelian’s. 71
War bulletins, electric. *359

War, English comment on
ar game, nuva', new...
War, German press and
War measures .. ......
War revenue bill.....
Warfare, naval, moder:
‘Warships, Bntish new
‘Warships at Brooklyn
Warships, classification
Waurships, newly purchas
‘Watches, decimal . .. ..
Water gage for boiler:
Water pipes, to thaw.
Water, pure, for troop:
Water tube boiler, the
‘Wave motor, new.
Waves calmed with
Wax polish, waterproo
Weaith and mortality ..
Weather Bureau in 1397
Weather Bureau warnings
Weather news by trolley car.
Weighing machine, Bhise’s..
Welghing scoop, improved
Welding, electric .. ..........
Well, artesian, new animal in
Well, clay spoming .
Wheel. a musicnl
Wheel, vehicle, n
White. Gilbert., wrutmgs ‘of
Wild tribes or Pmllppines
W illow culture in Eur:pe..
Windward, arrival of lhe .
Wines, sweet, mites in..
Wire, plallmzlng ..
Wood. decaying, luminosity
Wood, life of under water.
Wood, heatine capacity
Wood. to n ckel plate
Wood oil, Chinese.. ...
‘Wood pulp, preparation....*1
Woodenware, decoration of.
Woodenware, varnish for.
Woodpecker, habits of a.
Woodworking tool, new
Wool arier, Spencer’s. ...
\Vorld, around, in 28 days
Worms, ears of........... .. 2
Wrecking boat Argonant
Wrench, Henwood’s...
Wrench, ratchet,.

Wrench, tire bolt...

Y
Yacht, gasoline.................. .. %260
Yacht, service, transatlantic . 26
Yale, Prof, Marsh’s %
Year 1897, retrospect of .. 4
Ymuiden lock, working 170
Yukon, mining in.. 151
Yukon,railroadto ......... eere.. 146

Zerograph, the
Zinc surfaces, blaekemng





