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RETROSPECT OF THE YEAR 1901.

Compared with - the brilliant array of scientific
achievements which marked the last decade of the
nineteenth century, it must be admitted that the
opening ‘year of the twentieth century has been
strangely barren; so barren indeed that one might
almost believe that the inventive mind was resting
from its strenuous labors and superb achievements
of the previous decade. In the closing days of the
year, however, the world has been again startled by
one of those epoch-making events which suddenly
burst upon the world with not even a hint of their
approach.. We refer, of course, to the feat of the
young Anglo-Italian Marconi in communicating by his
wireless -system of telegraphy across 2,000° miles of
the Atlantic Ocean. So extraordinary is the achieve-
meént that, had it been claimed by any other man
than Marconi, doubts might well have been exprested;
but the invariable modesty and unusual congervatism
of the ‘inventor have satisfied the world at large that
no " such announcement would have been made by
Marconi had he not possessed the most undoubted
proofs of his success. It is true that the range of
wireless telegraphy had been steadily increasing, but
there was no such rate of increase as to prepare our
minds for a jump from 200 or 300 miles to 2,000 or
3,000. - With such an achievement on record, it is
likely that the future historian will speak of the
year 1901 as a brilliant opening of a brilliant cen-
tury.

EXPOSITIONS.
Tne year has seen the successful carrying through

of ‘-tWO ‘excellent expositions, one at Glasgow and the .

othpr our own Pan-American at' Buffalo. The for-
mer, as was natural in such a great center of me-
chanical industries as Glasgow, was distinguished by
the excellent quality of the exhibits in the depart-
ments devoted to machinery and transportation. "Al-
though it was not comparable in point of size to some
recent expositions, the quality of. the exhibits seems
to have been eminently first-class, and, judged from a
standpoint of finance, it appears to have béqp a very
tHorough success. The more elaborate and important
Pan-American Exposition at Buffalo closed on Novem-
ber 2, after having achieved .its object*of promoting
the commercial interests of this country by advancing
the"friendly relations and commercial intercourse be-
tween the United States and other countries of the
two Americas. The total admissions for the first six
months were close to eight millions; but koWing to
the destructive snowstorm of last April and the ever-
to-be-lamented death of President McKinley, there
will be a financial loss of about $3,000,000. - The gov-
ernment’s exhibit, which was remarkably fine, has
been shipped to the Exposition at Charleston.
CIVIL, ENGINEERING.

Although the last year has not seen.the .completion .

of -any -notable civil enginéering works steady prog-
ress has been made upon many great undertakings
that had been commenceéd in earler years.

The Croton-Dam and Jerome Park Reservoirs have
been pushed forward; but the date of completion of
these important- works has been postponed by a
proposed reconstruction, which ‘will probably have to
be carried out to render them perfectly stable.
600 feet of core-wall-and-earth dam at the southern
end of the Croton Dam will, in all probability, be re-
placed by a solid masonry structure, constructed on'
the same section as the masonry portion of ‘the struc-
ture that is already completed. -The change will in-
volve an increased expenditure of several  hundred
thousand dollars, and will postpone the completion of
the dam, probably until the early summer of 1904.
The Wachusett Dam for the Boston water suprly has
been advanced considerably during the year.

Another great hydraulic work is that which is be-
ing carried out at New Orleans for the cleansing and
draining of the great southern city. It was started
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in 1894 as a drainage system at an estimated cost of
$8,000,000; but the city, under the spur of yellow
fever epidemics, increased the issue of bonds by $12,-
500,000, in order to complete the drainage and install
a complete sewerage system. The value of this work
in its effect on the health and comfort of that city
will be immeasurable. The stupendous irrigation
works on the Nile havg been carried along with in-
creased energy. The object of the two great dams, one
at Assouan and the other at Assiut, is to store the
flood waters of the Nile and use them for irrigating
and reclaiming a considerable area of the Nile Valley
which is.capable -of -great fertility under cultivation.
An idea of the magnitude of the task can be gathered
from the fact that the river at Assouan is over a mile
in width.  Twenty-five thousand natives have been
engaged steadily on the work in day and night shifts.
The undertaking will cost $25,000,000, and will add
2,600 square miles to the crop-bearing area of Egypt,
the value of which to the country is estimated at four
hundred million - dollars. Of that great engineering
work, the Siberian Railroad, we have heard but little
during the year, but the indications are that by 1903
this great artery of travel will be completed.

The construction of the new East River Bridge, of

. 1,600 feet span, which has advanced very slowly dur-

ing the past twelve months, is taking on new life; and
it is to be hoped that under the new administration,
this greatly needed work will be pushed to a rapid
completion. At predent the Roebling Company are
only just starting on the construction of the great
cables. A few of the strands have been completed,
but practically the whole of the suspended structure
has yet to be built, to say nothing of the long ap-
proaches in Manhattan and Long Island. Work has
just commenced on the caissons for the new 1,500-
foot suspension bridge which is to be built in close
proximity to the present Brooklyn Bridge; but this
means of communication cannot be reckoned upon for
some five or six years to come. .The preliminary en-
gineering is being done on the new cantilever bridge

* which is to cross the East River at Blackwell’s Island.

As a result of the determinatidn of the Pennsylvania
Railroad Company to reach -Manhattan by tupnnel, it
would seem as though the construction of the Hudson
River Bridge has been postponéd indefinitely.

Other important:engineering works during the year
were the dredging of the 40-foot entrance channels to
New York city (the 40-foot channels will be 1,800 to
2,000 feet in width and of a uniform depth of 40 feet),
the completion of the Rlversme V1aduct and the
opening of the Willis Avenue Bridge across the Har-
lem. The Riverside Viaduct, 2,074 feet in length and
60 feet in width, is a steel structure which will form
an important link in the magnificent system of drive-
ways stretching from Seventy-first Street along the
banks of, the Hudson River to the northern extremity
of ‘Manhattan Island, while the Willis Avenue Bridge
serves to carry the Third Avenue thoroughfare across
the Harlem River. The driving of the great. Simplon
Tunnel through the Alps has been- proceeding apace;
about half of the work has been done, and the. indica-
tions ‘are that the tunnel will be opened within the
contract time, or during the year 1903. !

An important preliminary step toward the execution
of what will be one of the greatest civil engineering
works of the world was the presentation -of the full
report of the Isthmian Canal Commission. It will be
remembered that the preliminary report, made last
year, set down the cost of the Nicaragua Canal at
$200,000, 000, i«The final estimate of the cost reduces
this amount to- $189;864 000. 1t is estimated that to
complete the Panama Canal, with the same section and
capacity of locks, etc., as Nicaragua, would cost $144,-
233,000, The Commission’s report, judged from the
standpoint of engineering and subsequent operation,

is favorable to Panama; but as the latter is saddled .

with a demand from the owners of the Panama prop-
erty of $109,141,000, the report advocates the con-
struction of the Nicaragua Canal. For the failure
of the Panama people to get.a recommendation
from the Commission that their canal be chosen,
they have themselves to thank. As we go to press
the news comes from Paris to the effect that at
a recent meeting of the shareholders, they expressed
a desire to sell out to the United States for whatever
it considered to be a reasonable sum. If the Pan
ama Company were -willing to take for their property
the - $40,000,000 difference between the cost of com-
pleting -the Panama and building the Nicaragua Canal,
Congress;would probably be disposed to take up the

= Panama scheme, because of its superior location and

shorter length. A canal that is 46 miles long and
takes twelve hours to navigate, and whose curyes are
few and easy, is, on the face.of it, a better prop051t10n
than a:canal 183 miles, long which will take thlrty-
three -hours to navigate, that is full of sharp curva-
ture; and that will be at all times because of this
curvature troublesome to navigate. These are simple
engineering facts which cannot fail to govern the sit-
uation should a reasonable offer of the Panama prop-
erty be made.

January 4, 1662.

AUTOMOBILES.

The year 1901 will always be famous in the annals
of automobilism, both on account of the mechanical
developments of the automobile and the extraerdinary
speed records which have been made. The most re-
markable records were those achieved in the Paris-
Bordeaux race, when the winner covered the dis-
tance, exclusive of slow-downs, in passing thrdugh
cities, at the rate of 531% miles an hour. This
performance was followed by the Paris-Berlin race,
in which- the diStance, 744 miles, was covered by
the winner in the net time of sixteen hours and six
minutes,” at ‘an average speed of about 47 miles an
hour. In this country Mr. Winton, driving a 40 horse
power machine, covered a mile on the track in 1
minute 6 25 seconds, while on a mile straight away
in the races held on the Coney Island Boulevard late
in the year the world’s record for speed was broken
by several contestants, Fournier on his 40 horse power
Mors racer winning the mile in 51 4-5 seconds; Fox-
hall P. Keene on a similar machine making the dis-
tance in 54 seconds, A. C. Bostwick on a 40 horse
power Winton gasoline carriage making it in 56 25
seconds, and A. L. Riker covering the distance in 1
minute 3 seconds on an electric racing automobile.
Mechanically, the automobile may be said to be exer-
cising a most stimulating effect in the production of
motors of great power in proportion to their weight,
and every possible kind of fuel has been employed.
The ScienTiFic AMERICAN has illustrated. several of
the most successful of those types. Among these we
may mention a kerosene motor in which the oil is
sprayed as directly as possible into the cylinder, a
type which, we understand, has given very satisfactory
results. The French manufacturers, who have lost
none of their activity, and whose work continues to
be marked by the signal success with which it has
been always attended, have been experimenting with
alcohol and are using it in two types of motors; one
in which pure alcohol is used, the other in which it is
mixed with 50 per cent of gasoline, the latter being
the most common practice. In both this type and the
kerosene motor, carbureters are used which are sim-
ilar to those used in the ordinary gasoline motors.
The French have also produced an automobile which
is driven by ether, which is utilized in the same way
as naphtha in a naphtha launch, the ether being boiled
in a closed vessel and the resulting vapor expanded
in the motor, condensed, and pumped back to the
boiler. Another interesting motor is one whiclj makes
use of compressed air, the air being compressed by a
kerosene oil engine carried on the carriage, and super-
heated by being circulated within the cylinder jacket.
Theoretically this motor should show excellent econ-
omy, since the compressed air being used before it
cools off, the heat of compression is not lost, and the
air in circulating around the oil engine cylinders
takes up- much of the heat of combustion and trans-
forms it into useful work at the axle. The progress
of the industry in this country, as shown at the re-
cent Automobile Exhibition in this city, was extremely
gratifying;- the form and finish of the American-made
machines compared favorably with the very best work
of the old, established European makers.

AERONAUTICS.

><Of late years the efforts of experimentalists in the
field of aeronautics have been directed rather to the
airship than-to the aeroplaneXX Indeed, the whole his-
tory of this fascinating science has been marked by
a pendulum-like swing between the aeroplane and the
navigabie balloon. “~Maxim, Lillienthal and Langley
are not heard from so much as De la Vaulx and Santos-
Dumont>(De la Vaulx has been working for a num-
ber of years on the problem of steering balloons upon
the sea and during the past year he made an ambitious
attempt to cross the Mediterranean in a balloon es-
corted by the cruiser “Du Challia.”” Owing to boister-
ous weather, the attempt was a failure. z\’Santos-
Dumont’s experiments, which have attracted world-
wide attention, had for their objective point the win-
ning of the Deutsch prize of $20,000, offered to the first
aeronaut who should successtully make the trip
from the Aero Park in the suburbs of Paris around
the Eiffel Tower and back again in 30 minutes’ time.
This indefatigable young Brazilian, after several at-
tempts, in one of which his balloon was completely
wrecked, succeeded in winning the prize, with only a
fraction of a minute to spare. The airship in whlch
he made the trip is 98 feet in length, 15 feet in diam-
eter and is driven by a gasoline engine of 20 horse
power~ The motor and propellers are carried on "a
trussed frame which is suspended below the balloon
by means of steel wires. Although the most notable
experiments are those that have been made by gas-
supported alrshlps%a large number of less widely ad-
vertised attempts have been made with machines of
the aeroplane type. Among these may be mentioned
Nemethy’s flying machine, driven by a 2% horse
power gasoline motor; the Hoffman flying machine,
driven by a steam motor; and the Whitehead flying
machine, which is built after the model of the Daq(
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Contemporaneously with Santos-Dumont’s experi-
ments, there have been three other attempts which
are worthy of mention; one a machine built by Henri
Deutsch, modeled somewhat on the lines of the Du-
mont machine, and the others two English machines,
one built by Mr. Buchanan and the other by Mr.
Bastin. Both of these are of the aeroplane type. Al-
though the successes of the year are of scientific in-
terest, they have not yet brought us within sight of
a commercially useful airship.
MERCHANT MARINE.

In reviewing the history of the merchant marine, it
must be admitted that the ship of the year is the
“Celtic” of the White Star Line, which has the dis-
tinction of being considerably the largest vessel ever
constructed in this or any other age. Though not so
long by four or five feet, she is seven feet broader
than the ‘“Oceanic,” and has fuller lines. Her gross
tonnage is 20,880 tons, as against 17,274 tons of the
“Oceanic,” and 18,915 tons of the “Great Eastern,”
while on a maximum draft of 36 feet 6 inches she will
displace 37,700 tons, or 14,200 tons more than the
“Deutschland.” She is'of the mixed cargo and passen-
ger type of moderate speed, which is becoming in-
creasingly popular. In addition to her vast cargo
capacity, she has accommodations for 2,859 passen-
gers and a crew of 335, making a total complement of
3,194 souls. Of high-speed passenger steamers there
have been added two during the year, the “Kron-
prinz Wilhelm” of the North German Lloyd Company,
and “La Savoie” of the Compagnie Générale Trans-
atlantique. The first named, built at the Stettin
yards, is an enlarged and more powerful “Kaiser Wil-
helm,” 663 feet 4 inches in length, 66 feet broad and
43 feet molded depth, and of 21,280 tons displacement.
She carries the four funnels, so familiar in the
German ships.. On her maiden trip she covered the
eastward passage in 5 days 9 hours and 48 minutes,
the best day’s runm. being 540 knots at a speed of 23.3
knots per hour. .

‘“La Savoie” is the second of a pair of handsome
new vessels that the French line have lately added to
their service, the first being ‘“La Lorraine.” ‘“La
Savoie,” 580 feet long, 60 feet broad by 39.6 feet deep,
and of 15,300 tons displacement, made her first trip
to this port at an average speed of 21% knots an hour.
The dimensions of “La Savoie” are not equal to those
of the largest ships of other lines, for the reason that
the port of Havre imposes rather restricted limits
of draft and length. The Hamburg-American fiier
“Deutschland” has added somewhat to her prestige
by raising her average speed for the eastward passage
from 23.3 knots to 23.5 knots an hour, a record which
she seems likely to hold, at least until the new North
German Lloyd “Kaiser Wilhelm II.” makes its appear-
ance. Unfortunately, Congress did not favor the Ship
Subsidy Bill for the promotion of the American mer-
chant marine, by which it was sought to place our ship-
huilders and shipowners on an equal basis with their
foreign competitors in the keen competition for mari-
time supremacy. Hence the finest ‘and fastest vessels
will continue to be built by foreign firms, and the
cream of our passenger and freight traffic will be car-
ried in foreign bottoms. The most notable ship to be
launched during the year in this country was the
“Korea,” a fine freight and passenger liner, which has
the distinction of being the largest steamship ever
built in America. She is 572 feet 4 inches long, by
63 feet broad, by 40 feet deep, has a displacement of
18,600 tons, and was designed for a speed of 18 knots
an hour. The vessel was built by the Newport News
Shipbuilding and Dry Dock Company for the trade be-
tween San Francisco and Hong Kong. The “Korea”
was launched in March, and the sister ship ‘“Siberia”
a few months later. The most interesting vessel
launched abroad this year was undoubtedly the tur-
bine-propelled river passenger steamer “Edward VII.”
This is- the first attempt to apply the steam turbine
to passenger service, and the results have been very
gratifying. The motive power consists of three tur-
bines working on three shafts, a high pressure in the
center and two low pressures, one on each outer pro-
peller. It is claimed that the total expansion ratio is
about 125-fold. The vessel has shown its ability to
maintain 20% knots an hour in daily service; and in
addition to the larger passenger- accommodation due
to compactness of motive power, there is a total apb-
sence of vibration. There is a decided revival of in-
terest in the sailing ship as such, particularly in this
country, where the- great success of the multi-masted
schooner has led to the construction of craft of this
type with six and even seven masts. There is now
under construction a truly mammoth schooner which
will be just under 400 feet in length, 50 feet in beam,
with a molded depth of 34 feet 5 inches, a displace-
ment of 10,000 tons, and a dead weight cargo capacity
of 7,500 tons. Steam donkey engines are used for
handling sails on these big craft, with the result that
the crew is exceedingly small for the size of the ves-
sel, the total number of men required for this schooner
being' only nineteen. The type has proved to be ex-
ceedingly economical; the largest of them carrying

~at street grade.
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freight at a rate considerably less than that asked
by tramp steamers.
RAILROADS.

Although the work of active construction on the
Rapid Transit Subway in New York has not been un
der way for more than eighteen months, it has been
prosecuted with such diligence that the close of the
Year finds the contractors fully seven months ahead
of their contract time. Out of a total estimated earth
excavation of 1,700,000 cubic yards, a little over half
has been removed; while out of a total of 1,300,000
cubic yards of rock, about 400,000 cubic yards has
been taken out. If we estimate the rate of construc-
tion by the sum paid for work done, we find that out
of a total contract price of $35,000,000, about a third
has been paid to the contractors. The indications are
that this splendid system will be open for public use
by Christmas, 1903. During the year the Rapid Tran-
sit Commission decided to extend the system from
City Hall Park, the present terminus, to the Battery
and beneath the East River to Borough Hall, Brook-
lyn, and the necessary surveys are now being made.-

Of scarcely less importance to Greater New York
than the Rapid Transit tunnel, is the remarkable
8cheme of the Pennsylvania Railroad Company for

connecting the Pennsylvania system directly with the/

Long Island roads and with New York by a series of
tunnels, which will extend from New Jersey beneath
the Hudson River, Manhattan Island, and the East
River to Long Island. The preliminary plan, as filed
with the County Clerk, calls for two tunnels running
side by side beneath the Hudson River and diverging
as they approach the New York side, where they ex-
tend beneath 31st Street and 32d Street to a great cen-
tral station which will occupy the greater part of the
blocks included between Tenth and Seventh Avenues
and 31st and 33d Streets. This station will be practi-
cally a three-deck structure, consisting of tracks and
platforms 45 feet below the street, a broad overhead
causeway, and a vast surface station and offices erected
From the central station three tun-
nels will extend below the East River and reach the
surface at Thompson Avenue, a mile and a quarter
back from the Long Island shore. The boldness and
vast scope of this scheme are characteristic of the
great railroad that is behind it. It will not only af-
ford a direct suburban service with Long Island and
ultimately with New Jersey, but it will permit passen-
gers to travel directly without change of cars from
New York to the Pacific Coast or any point in the
United States or Canada. Should the scheme of the late
Austin Corbin commend itself, there will be an op-
portunity to connect the Pennsylvania system with a
steamship terminal at Montauk Point. Moreover, the
tunnel will give the Pennsylvania system a direct
railroad connection with the New Haven system by
way of Long Island and a bridge at Port Morris, thus
avoiding the delay and undoubted risk of the present
railroad ferriage around the Battery and up the East
River. Another important work affecting the trans-
portation problem in New York city, which is ap-
proaching completion, is the electrifying of the Man-
hattan Elevated Railroads. The big 100,000 horse
power power-house at Seventy-sixth Street has been
completed and the first engine and alternator installed.
The laying of the third rail and the electrical con-
nections on Second Avenue are also completed, and
trains should be running on this division within a few
days. The power house is to contain .the largest sta-
tionary engines and alternators ever constructed, the
former being of 8,000 horse power, and each of the
alternators being 42 feet in diameter by 10 feet in
width, the revolving field being 32 feet in diameter
and weighing 185 tons, while the total weight of the
whole alternator complete is 4451% tons. With the
completion of this work the capacity of the elevated
roads will be greatly increased. Ten minutes will be
taken off the total running time from the Battery to
145th Street, and an additional car will be included
in each train diuring the rush hours.

MECHANICAL ENGINEERING.

‘While there has been no startling development in
mechanical engineering during the year, there has
been a steady, satisfactory progress. Much that might
be said under this heading will be found included
under “Railroads,” “Automobiles” or ‘“Aeronautics,”
for the reason that in the field of motive power un-
questionably the most interesting development has
been that of the internal combustion engine. The au-
tomobile and navigable balloon, by demanding a very
low ratio of weight per horse power in motors, have
proved an enormous stimulus to inventors in the de-
velopment of prime movers. The steam turbine, of
course, continues to be the most interesting of the
steam engines, and of these the Parsons type con-
tinues to hold the first place in public interest, and
in the achievement of practical results. The two
1,000-kilowatt turbine plants at Elberfeld, Germany,
have shown a steam consumption of 11.9 pounds per
indicated horse power per hour. At the same time,
the extraordinary results obtained by the “Inch” Line
of steamers marks a record in economy for the recipro-
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cating engine. Two of these vessels, the “Inchkeith”
and the “Inchdune,” have made the trip from New-
castle to L.ondon on a consumption of coal which
worked out respectively at 0.99 and 0.97 pound per
horse power per hour. These results were obtained by
making use of every refinement known in steam en-
gineering practice. Four of the five cylinders are
lined and steam-jacketed, and the expansion is quaa-
ruple in five cylinders. The boiler pressure is 267
pounds to the square inch. The steam is superheated
to 4691 degrees, and the air is heated to 290 degrees
before entering the furnaces. The feed water is
raised to 209 deg. in a contact heater and to 370 deg.
in a surface heater before entering the boilers. The
question next to be solved is whether it would pay to
install the costly equipment necessary to secure these
results on high-speed passenger steamers, and whether
equally good results could be secured with a 35,000
horse power equipment as with one of 5,000. If so, we
may look for quite a marked increase in the speed of
fast passenger ships without any corresponding in-
crease in the cost of running them, for it is coal con-
sumption that is the limiting feature of these vessels.
In this connection it is a significant fact that the
fastest steamship in the world, and the one with the
largest indicated horse power, is equipped with a sys-
tem of forced hot draft, and that the engineer of the
ship attributes to this system the extraordinarily
large horse power that has been secured and the ex-
cellent economy of fuel which accompanies it, the
consumption being 1 1-3 pounds per horse power per
hour. The waste heat auxiliary engine of 150 horse
power at the Technical High School of Charlottenburg,
Prussia, is giving excellent results, for as a net result
the steam and waste heat engine together developed
an additional energy equal to 34.2 per cent of that
of the steam engine alone. Moreover, the steam con-
sumption was reduced to 8.36 pounds per indicated
horse power per hour: a most remarkable result,
especially when the smallness of the unit is consid-
ered. As a result of these experiments, a cold vapor
engine plant has been constructed and tested in daily
service at the central station of the Berlin Electrical
Works in Markgrafen Strasse. The average steam
consumption had been 18.35 pounds per indicated
horse power per hour. When the cold vapor engine
of 175 horse power was put in operation, it was found
that there was an addition of 41.7 per cent to the
working energy of the compound steam engine from
which it receives and utilizes the waste heat in the
form of exhaust steam. It is claimed at the Technical
School that this dioxide-vapor engine is yet in the
infancy of its development and application; and cer-
tainly in view of the remarkable results obtained, we
are justified in believing that the system will have a
most extended applicatibn, particularly in large cen-
tral stations.

In locomotive engineering there have been no de-
velopments involving the introduction of new prin-
ciples. Compounding is more in vogue abroad than
here, although a new type of tandem compound has
been brought out for the Northern Pacific Railway,
which has been so successful that twenty new engines
have been ordered.from the Schenectady company.
The cylinders are 15 and 28 inches by 34 inches stroke;
the high-pressure cylinder being placed forward of
the low-pressure cylinder, both pistons being placed
on a common piston rod. Most of the new types of
engines that have been produced are of the simple
type, and for express service there is a preference for
the Atlantic type with trailing axle beneath the fire-
box. The new expresses for the New York Central
are the most powerful express engines in existence.
Their principal particulars are: Cylinders, 21 by 26
inches; drivers, 79 inches; weight, 176,000 pounds;
total heating surface, 3,505 square feet; stéam pres-
sure, 200 pounds; tractive effort, 25,350 pounds. The
Vanderbilt cylindrical firebox boiler continues to
demonstrate its efficiency in hard service and is being
quite extensively adopted.

ELECTRICAL.

Unquestionably the most important developments in
the electrical world have been those connected with
telegraphy and telephony. The announcement of the
hrilliant conclusion of the course of experiments car-
ried out by Dr. Pupin, in his investigation of the long-
distance telephone, which appeared in the ScIENTIFIC
AMERICAN during 1900, was followed by the announce-
ment early in 1901 that he had disposed of his patents
to the American Telephone and Telegraph Company
for the sum of $500,000. Dr. Pupin first formulated
a mathematical theory of the propagation of elec-
trical waves, and then constructed an experimental
cable which verified the theory and opened the way for
the construction of a cable suitable to commercial use.
Dr. Pupin’s first cable was 235 miles long; his second,
500 miles; and his third and most successful cable,
250 miles in length. The inductance coils have been
used successfully on a Bell telephone air line of 700
miles in length, and Dr. Pupin considers that by the
use of his system telephonic messages may be sent

(Continued on page 7.)
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THE MARCONI TRANSOCEANIC EXPERIMENTS.

The SCIENTIFIC AMERICAN is enabled to present to
its readers the first photographs that have been taken
oi;QVIarconi’s station at Signal Hill, Newfoundland\-—a
station which 4Xill hereafter be memorable as the first
place where a transoceanic wireless message was re-
ceived

That the signals were received can hardly be doubted.
Marconi himself has publicly stated that the sig-
nals were heard with certainty and distinctness. At
the Signal Hill station a receiving wire was employed
about 400 feet high, which was supported by a Kkite.
At Cornwall, the transmitting station was provided
with an apparatus which was much more powerful
than that previously used for communicating at dis-
tances of 200 miles. Even
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ferent parts of the earth, the possibility of which I
may state I have not the slightest doubt, it would
bring about an enormous cheapening in the methods
of communication at present existing. The system
of submarine cables of to-day fulfills the demand of
communication to a great extent. But the great cost
of the cables themselves and their heavy working ex-
penses place the existing method beyond the reach of
a majority of the people inhabiting the various
countries of the world. But could this new method
be applied, I believe the cost of what we now call
cabling to England might be reduced at least twenty-
fold. I do not see why, eventually, with the wireless

system, this cost should not be reduced to one cent a
This colony of Newfoundland

word or less. . . .
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iron 8 inches in diameter and 2 inches between faces.
The spools are held in the hand and the wire rolled
along the ground, and the material is so light that
a man on foot can easily carry 3 or 4 miles of wire,
and put down the line at the rate of 214 miles an ‘hour.
An interesting experiment has been made lately at
Paris.” The station was established at the Reuilly
Barracks, within the city limits, and the telephone
corps set out with the regiment which was on march
to the Fort of Vincennes, just outside the city. It
was found that the regiment could remain in constant
communication with the barracks by means of a 0.04-
inch wire which was placed directly upon the street,
and even in this frequented part of the city it was
not broken by the passers or vehicles. In the experi-
ments which were made

with a transmitter of in-
creased power, the signals
were heard only with the
aid of a most sensitive
telephone receiver. Before
leaving England, Marconi
had made elaborate ar-
rangements to transmit the
letter S of the Morse
alphabet at a certain time.
From English reports it
would seem that the let-
ter was telegraphed many
times without appreciably
affecting the Newfound-
land receiver, until the
memorable Wednesday of
December 11, 1901. But
upon this point nothing
definite is yet known. We
must await the paper
which Marconi has prom-
iced to read as soon as pos-
sible before some scientific
society. Marconi has had
unusual technical difficulties to contend with. His
poles have worked very unsatisfactorily; and the
balloons and kites have not given the results that he
expected. In Newfoundland a pole 130 feet high has
been erected with all possible care, and yet it will not
be able to withstand one of the violent gales so preva-
lent at this time of the year along the Canadian At-
lantic coast. When it is considered that the poles cost
$1,200 each, how enormous is the expense of experi-
menting can easily be appreciated.

At present, Marconi is endeavoring to reduce the
height of the masts. But until he has solved the
problem of operating nearer to the surface, he will
Srobably construct for the purpose of his work a
tower of such size that it cannot be blown down. In
the experiments of Thursday, December 12, the Kkite
was lost within one minute after the receipt of the
letter “S.”

The announcement of his success has earned for
Marconi a popularity which is not the fortune of all
inventors. The Canadian government has determined
0 stand by him in his fight against the Anglo-Amer-
;an Cable Company. Officials have honored him
cverywhere. At a dinner given to Marconi, Governor
Boyle spoke glowingly of Marconi’s achievement.
Marconi replied:
raphy can be commercially established between dif-

Photograph by James Vey.

“If my system of wireless teleg-

MARCONI RAISING THE GREAT KITE AT SIGNAL HILL, NEWFOUNDLAND.

is the first in which a message was received by cable,
across the ocean, and I am glad to say it has also
been the first to receive a message across this same
ocean without a cable.”

Although they have unlimited confidence in Mar-
coni’s ability and rely implicitly upon his honesty,
many scientists are by no means convinced that trans-
oceanic wireless telegraphy is certain. dison be-
lieves that success would not have been attained, per-
haps, if Marconi had attempted to transmit an entire
sentence. Moreover, the receiver was not the or-
dinary apparatus, but a telephone of the most delicate
construction, and most sensitive in operation. Even
with this fine instrument the signals are said to have
been barely distinguishable.&‘ When these facts are
kept in view, the necessity of further and more elab-
orate experiments and the transmission of entire
messages is apparent.

The Newfoundland work is of interest technically,
not only by reason of the enormous distance involved,
but also by reason of the fact that the ratio of mast
height to distance was not maintained. y.From the re-
ports it would seem that poles were used in Cornwall
no greater in height than those commonly employed
for the transmission of messages for 50 or 60 miles.
The curvature of the earth, formerly considered a for-
midable obstacle, seems to have but little effect

upon the transmitted wavest. Be-

I"hotograph by James Vey.
CABOT -TOWER, SIGNAL HILL, NEWFOUNDLAND.
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tween England and Canada there is
a huge curve 100 miles high. The
amount of.electrical energy required
varies as the square of the dis-
tance. Up to the time of these last
experiments Marconi had succeeded in
telegraphing some 400 miles. To tele-
graph 1,800 miles would necessitate
the expenditure of energy twenty
times as great. Whether this ratio
held good in the case of the transat-
lantic signals remains to be seen.
—————— e
Mllitary Telephone System.
Captain Charollois has devised a sys-
tem of military telephone lines which
has proved quite successful, and is
now used in the French and other
armies. After making a number of
experiments he found that a bare wire
laid upon the ground, provided it was
not too wet, could be used for tele-
phone communication with earth-re-
turn over distances of several miles.
The advantages of such a system in
military work, where the line is to be
rapidly and easily installed, are at
once apparent. To diminish the
weight of the line he uses a special
alloy known as Martin bi-metal. The
wire is 0.024 inch in diameter and
weighs about 10 pounds per mile. It
is rolled on fiat spools of galvanized

during the grand ma-
neuvers in Haute Cham-
pagne by General Dav-
oust, a wire was laid along
the Bricon route between
two- temporary posts, and
it is said that a division
of cavalry and one of artil-
lery passed along over the
wire, ignorant of its pres-
ence, without breaking it
or even interrupting the
communication. The Char-
ollois system is used at
present by a number of
regiments of the French
army. In the German
army it is employed even
to a greater extent than
in France, and nearly all
the regiments of cavalry
and light infantry have
the outfits. The maneuvers
of laying and taking up
the line are often gone
through with, and it is said that one company
lately put down and took up as much as 16 miles
of line in the same day. In the case of rain or damp
soil the line is preferably hung upon trees or attached
to houses, and experiments show that communication
can be made up to 3 miles distance. Bamboo poles
can be planted in the soil, and these form part of the
regulation material. Microphone transmitters are gen-
erally used, but for less than a mile a pair of Bell
telephones will work. For long distances a micro-
phone and an adjustable receiver is best, and this has
been found to work as far as 6 miles. Capt. Charollois
adjusts the receiver for maximum sensitiveness by
varying the distance between the magnet and dia-
phragm. A magneto bell or a Zigang vibrator may be
used for the signals, but the inventor prefers to vibra'e
the diaphragm by heavy currents, using for the pur-
pose the induction coil of the microphone, which is
fitted with a vibrator. This gives a shrill noise in the
receiver which can be heard in the open air as far as
300 feet.

When the present work on the League Island Navy
Yard at Philadelphia has been completed, the yard
will be the finest in the country in the point of size
and equipment. The plans call for golf links and
baseball ground for the use of the officers.

MARCONI AND HIS ASSISTANTS AT SIGNAL HILL TOWER,
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THE GREAT JURASSIC DINOSAUR.
BY L. P. GRATACAP.

The distinction gained by American vertebrate
pal®ontology has been measurably due to the extra-
ordinary deposits in the West The preservation of
the skeletons of mammals and the great lizards is so
perfect that the lessons they teach in the develop-
ment of life upon our earth, and
the examples they furnish of evo-
lution quite surpass the added
results of study in the same
geological = horizon elsewhere,
throughout the world.

‘The Jurassic dinosaurs of Colo-
ratio and Wyoming are to be re-
garded as among the most remark-
able of vertebrate fossil They
reveal the presence in that remote
age of a group of huge terrestrial
and probably partially aquatic
lizards which momentarily, when
we realize their great size and
singular proportions, impress us
as grotesque nightmares.

At that time over the depressed
and in places inundated lands of
the West, sluggishly moving their
enormous bodies in swamp lands,
and through low brake-covered up-
lands, were the great Diplodocus,
the Morosaurus, over forty feet
in length, the Stegosaurians, with-
their crest of bony plates, the
bird-footed dinosaurians incongru-
ously uplifted upon their long
hind limbs, and the formidable
carnivorous reptiles, among which
was the formidable Ceratosaurus.
It is difficult to restore even in
mental imagery the contrasted conditions of the Jur-
assic age in Wyoming and Colorado when these im-
possible creatures were the animal monarchs in a
landscape curiously different from the present in these
Western States. Cycads, conifers, ferns, and equiseta
(horsetails) characterized the vegetation, a humid
and warm climate prevailed, indented shore lines
marked the coast of the Jurassic continent, and in
harmony with the strange occupants of the land the
swimming mosasaurs, or marine reptiles of great size
and strength, disported in the
open sea or basked in the shal-
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1898 to Wyoming claims distinction. It was then

that in the midst of the eroded outcroppings of the
Jurassic limestones and marls the series of vertebrae
which form the colossal backbone of the Broato-
saurus were found.&

These bones were taken out en bloc in the field,
from their position, and, retained in the enveloping

METHOD OF PREPARING FOSSIL BONES FOR SHIPMENT.

matrix, shipped to New York, where a corps of skilled
workmen under the supervision of Mr. A. Hermann
finally extricated them from their stone sepulcher
in the most perfect condition. The field work was
directed by Messrs. Peterson, Granger and Gidley,
with whom Dr. J. L. Wortman was formerly asso-
ciated as director. There has, indeed, under Dr.
Wortman’s suggestion, gradually evolved a very sat-
isfactory method of taking up the specimens, pack-
ing and removing them from the matrix. First they
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were covered with thin sheets of muslin or of tissue
paper, stuck on with gum-arabic water, over which
strips of gunny sacking were bound; these were cov-
ered over with plaster and the whole, thus rigidly
retained, was shipped without danger of dislocation.

The observations of Prof. Osborn upon Camarasau-
rus would seem quite applicable to Brontosaurus.

* We learn from this authority that
this dinosaur was, in all probz-
bility, “a great wading and swim-
ming quadruped'kenjoying a habi-
tat similar to that of the. Upper
St. John River, Florida, at the
present time, namely, a relatively
firm bottom gently graded to all
depths, supporting a richly luxu-
riant aquatic vegetation, the river
banks bordered by sloping shal-
lows of sand or clays.”

It is also surmised that the ani-
mal could walk along the bottom
with the forward part of his body
raised, that it could even swim,
that feeding was done in the water
and along the shores, that per-
haps its visits to the land were
for breeding or egg-laying, «that
it _was exposed to and suffered
from the attacks of the carniv-
orous dinosaurs;\-and that by
means of its powerful spines and
through the qua-qua versal move-
ment of the vertebrz the anterior
part of the body could be raised
or lowered.

A very interesting and sug-
gestive painting by Mr. C. R.
Knight reproduces a scene of the
Jurassic continent, richly clothed
with vegetation and bordered by a swampy area, in
which the half-emerged bodies of these gigantic liz-
ards appear, with stout necks raised in the air, while
a browsing companion on the mainland affords an
instructive hint as to their quadrupedal position with
arching back and extended head and tail.

Bagdad Raflway.

A new railway branch, known as the Bagdad line,
is to unite the Bosphorus with Persia and will traverse
the whole of Asiatic Turkey. It
is to be constructed by a Ger-

low waters of estuarine bays.
The Dinosaurs comprise per-
haps the largest land animals
that have ever existed. They
varied greatly in size, and from
cat-like proportions reached the
incredible dimensions of the
Brontosaurus, whose total length
may have been over 60 feet.
The front legs were shorter
than the hind ones. Wailliston
suggests that their skin was
probably bare, without scales or
bony plates except in a few in-
stances. Their variety of na-
ture, form and construction was
further shown in some genera
having bones more hollow and
lighter than with birds, while
others were of the massive and
ponderous type shown in the
skeleton now exhibited in the
American Museum of Natural
History. ‘Again, some species
were characterized by horns
placed upon their heads over
three feet in length, and this
unique ornament rose

COMO BLUFF, WYOMING (UPPER JURASSIC) SHOWING INCLINED STRATIFICATION WHERE

GIGANTIC FOSSIL WAS DISCOVERED.

man company. The present line
1s to form part of a system
which will ultimately connect
Europe and India. There are
now in Asiatic Turkey, especi-
ally in the Anatolia province,
about 1,600 miles of railroad.
The principal line of this sys-
tem starts from Haidar Pacha,
near Scutari. When the pro-
jected Bosphorus bridge is con-
structed, it will form the pro:-
longation of the great European
artery which ends at Constan-
tinople. This line rurs along the
Marmora Sea and the Sakaria
River to Eskisher, where it
branches; one branch goes to-
ward Afrium-Karahissar, a cen-
ter of opiym commerce, and
Konia, the Holy City of Asia
Minor, which forms the terminal
station. The other branch passes
east to Angora. The new Bag-
dad line is to join the Anatolia
system first at Angora by a
strategic line, of which the

Turkish government has

above a tremendous skull
seven feet in length, five
feet in width and as many
in height.

The Dinosaurs have been
separated into two broad
divisions, the. herbivorous
and carnivorous dinosaurs,
and to the former belongs
the great Brontosaurus
here shown. The dinosaurs
ranged in time from the
Triassic to the Cretaceous
and their distribution over
the earth’s surface has
been almost universal,
Australia alone being ex-
cepted.

Among the many event-
ful expeditions sent to the
fossil-bearing beds of the

West, under the direction
of Prof, Osborn, that of

VERTEBRE, BIBS, AND PELVIG BONE OF BRONTOSAURUS RECENILY PLACED IN NATURAL HISTORY
KUSEVY, NEW YORE,

reserved. the construction,
and second, by a German
line which will lead from
Konia. These two branch-
es meet at Diarbekr in
Kurdistan. The railroad
runs thence along the
Tigris, passing Mossou’,
the site of ancient Nine-
veh, and Bagdad, where it
crosses the river and
reaches the Euphrates at
a point where the ruins of
Babylon are found. From
there it descends toward
the sea and ends at the
Persian Gulf, at Mohamera
and- the port of Kowet. A
project is on foot for con-
structing another line in
Southern Persia which
will join the former, and
passing along the Persian




6

Gulf will traverse Beloochistan and join the Indian
system at Hyderabad. It is supposed that nine-tenths
of the voyagers will take this line, as it is three times
as short and also more economical than the sea route.
In this case one can go from Paris to Tonkin in 15
days, and from Hamburg to Calcutta in 12 days. The
question of local traffic is an important one, as the
territory traversed has a population of over 20,000,000,
and when it is united to Europe it may become a
source of cereal and other food products. Cotton cul-
ture is to be rapidly developed, and the abundant
sources of naphtha which have been lately discovered
near the site of Babylon are to be worked.

el P —

Automobile News,

A novel and ingenious traction system is to be in-
augurated upon the old Corniche Road, from Nice to
the convent of Laghet, passing by La Turbie. No
rails will belaid. The vehicles are to be practically large
electric motor cars minus accumulators. The motor is
to receive its electrical power from overhead wires.
The current will be supplied from a central electrical
station. It will pass through two parallel aerial wires
supported by posts. One wire will be used by the
ascending, and the other by the descending vehicle.
Great economy of energy will thus be obtained, be-
sides the gain of all the space, and the avoidance of the
weight of accumulators. One feature of the system is
the ease with which the motor-cars will make way, or
pass round any carriage or other obstacle they may
encounter, the connecting wire being sufficiently long
to allow of such deviations.

During the maneuvers of the Second corps of the
Swiss army, five automobiles were used, and the
government is greatly pleased with their perform-
ance. 'They were all of the gasoline type, and com-
prised three Peugeot machines (one phaeton and two
hauling wagons), one Panhard & Levassor and one
Daimler. The automobiles were hired by the gov-
ernment at the rate of $5 per day, the latter fur-
nishing the gasoline and other supplies. The con-
ductors received the pay of under-officers, besides
the usual amount allowed for special duty. After
the maneuvers the government paid the sum of $240
for the depreciation of the five machines. Each of
these had made an average of 600 miles with a con-
sumption of 25 gallons of gasoline. It is supposed
that in view of the excellent services which these
machines have rendered during the maneuvers, the
Federal Council will ask for the credits necessary to
provide an automobile for each of the army corps.

The Paris-Vienna race is to be the great event of
next year. It has been decided upon at a recent
meeting of the Automobile Club of France, on re-

ceipt of a communication from the Austrian Club."

The latter refers to the discussion which Dr. Richard
de Stern, representing the club, had with Baron de
Zuylen, President of the French Club, upon this
subject at Berlin, and thinks that after the Paris-
Berlin, the Paris-Vienna race would be next in the
order of progress. It proposes to choose the route
from Paris by way of Switzerland and Bavaria, to
Salzburg and Vienna.. If the authorities forbid the
race in France, it is proposed to proceed as far as
the frontier as simple tourists and from there com-
mence the race proper. At Vienna will be organized
a series of automobile fétes, including a mile and a
kilometer dash. This communication was received
with enthusiasm by the Paris Club, and the date
fixed for the beginning of July next. The details of
the race will be decided later.

The results of the extensive trials of motor vehicles
held at Liverpool last June under the auspices of
the Liverpool Self-Propelled Traffic Association have
been issued. There were four classes for competition
and the judges have made the awards as follows:
Class A (load 1% tons, tare two tons, platform area 45
square feet, speed eight miles per hour)—G. F. Milnes
& Co., Balderton Street, London, gold medal. Class B
(load five tons, tare three tons, platform area 75 square
feet, speed five miles per hour)—Lancashire Steam
Motor Company, Leyland, near Preston, Lancashire,
gold medal. Class C (five tons, no tare limit, platform
area 95 square feet, speed five miles per hour)—
Thornycroft Steam Wagon Company, Limited, Chis-
wick, London. Class D (load four tons, no tare limit,
platform area not specified, speed five miles per hour)
—Thornycroft Company, gold medal; T. Coulthard &
Co., Limited, Preston, Lancashire, gold medal; Mann
Patent Steam Cart and Wagon Company, Limited,
Leeds, silver medal. In the course of their report upon
the trials the judges state that there is a gradual and
marked improvement in the construction- and behavior
of heavy motor traffic vehicles since the first trials
held three years ago and reliance may be placed upon
the systems to which gold medals have been awarded
for regular employment in general haulage. operations,
where due care and supervision are exercised. The
system to which a silver medal has been awarded will
give satisfactory results, subject to the points named
in connection with the awards,
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A SIMPLE MECHANICAL NAIL-PULLER.

It has never been an easy matter, even with the most
approved appliances, to draw the fastening-nails of
boxes or the like. Mr. John B. Salo, 445 W. 50th St., New
York city, has devised a nail-puller of ingenious form,
designed to afford a ready means for extracting nails.

The device consists of a frame from which a leg
extends downwardly to be en-
gaged with a box from which
a nail is to be drawn. A
draw-rod is held to slide in
the frame and in a tubular
handle carried by the frame.
A horizontally - journaled
crank-shaft mounted in the
frame carries a segmental

bevel-pinion which rotates
with the draw-rod, but is
splined thereon so that the
draw-rod can be raised with-
out affecting the pinion. A
lug on the draw-rod is con-
nected by a link and wrist-
pin with the segmental bevel-
gear. At its lower end, the
draw-rod is provided with
pivoted jaws inclosed in a
shell and connected at their
upper ends by links. The
jaws have their inner surface
corrugated in order to grasp
the nail firmly, and their
outer surfaces formed with
auger-like threads.

In drawing a nail, the leg
is placed upon the box.
Grasping the handle with one
hand and rotating the crank
with the other, the jaws, by
means of their auger-like formation, will be fed into
the wood until the toothed portion of the segmental
bevel gear has passed the pinion. Thereupon the link
connecting the bevel-gear with the draw-rod will cause
the draw-rod to move upward, causing the jaws tightly
to engage the head of the nail, so that as the rod
moves upward the nail is pulled.

THE SALO NAIL-
PULLER.

o
o

METHOD OF UNLOADING PASSENGERS FROM MOVING
TRAINS.

Among the patents which have been recently granted
in the United States may be mentioned one issued to
Mr. John W. Jenkins, of 124 Front Street, New York
city, for an interesting system whereby passengers
are to be discharged from a train without the neces-
sity of stopping at stations. The characteristic feature
of the invention resides in the employment of a num-
ber of ‘“saddle cars.” which are successively taken up
and dropped from the moving train.and through the

METHOD OF UNLOADING PASSENGERS FROM MOVING
TRAINS.

medium of which passengers may enter or leave a train
without interrupting its movement.

The railway cars employed are of the usual construc-
tion. Each car is provided on its roof with two rails,
and the cars run on standard rails commonly em-
ployed. The rails on the roof of the car have their
ends projected beyond the ends of the cars and grooved
laterally, so that the continuity of the track formed on
the roof of the cars will not be broken on a curve.
These roof rails serve the purpose of receiving the sad-
dle car. Alongside of the rails upon which the pas-
senger car runs are arranged two rails which receive
lower flanged wheels on the saddle car. These auxXi-

bevel-gear meshing with a-
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liary track rails do not extend continuously through-
out the length of the railroad track, but are located
only at the stations at which it is desired to load and
unload the passengers. The auxiliary track rails are
each provided with raised portions adjacent to the
ends toward which the car is moved, and the ends
of these auxiliary rails are tapered. The saddle car
itself consists of a skeleton-like structure which is de-
signed to straddle the passenger cars so that the train
may pass thereunder. The saddle car also includes
a compartment by which the passengers pass to and
from the train. The saddle car at its top is pro-
vided with broad-faced wheels which are arranged to
run on the roof rails of the passenger car. When
these broad-faced wheels are engaged with the roof
rails, the saddle car will be lifted off the auxiliary
track rails, but the raised parts of these auxiliary
rails are sufficiently elevated to lift the entire
saddle car from the passenger train when the lower
wheels of the saddle car engage the high parts of
the auxiliary rails, and in so raising the saddle car,
to lift the upper broad-faced wheels off the roof rails.
As our illustration shows, the roof rails on the front
of the car are tapered downward so that they will
readily engage under the broad-faced wheels. One
of the saddle cars is to be placed at each station on
the road. As the train approaches the station, the
tapered ends of the roof rails will run under the
broad-faced upper wheels of the saddle car, and the
saddle car will be lifted off the auxiliary track rails
and carried away with the train. The saddle car will
ride along the top of the train, and by the time it has
got to the last car will have assumed the momentum of
the train. The saddle car and train will be locked
together, and then the passengers can pass from one
to the other. As the train approaches the next sta-
tion, the lower wheels of the saddle car will engage
the raised part of the auxiliary rails and the saddle
car will be lifted off the train, thus permitting the
train to pass on and leave the saddle car at the sta-
tion. When the saddle car is thus dropped, the train
immediately runs into a second saddle car placed on
the other end portions of the auxiliary track rails and
takes the second saddle car up with its passengers.
This operation is repeated at each station, one saddle
car being left at each station and one saddle car being
taken up. By this arrangement the train may move
without a stop through the length of the road. The
saddle cars, of course, are provided with brakes to ar-
rest their movement at the desired point.

The inventor claims various merits for his system,
of which we may be permitted to mention a few. The
number of cars to be used for a road materially reduces
the number of trains, by reason of the increased speed.
That the running time of the train over the road will
be very considerably shortened, is self-evident. More-
over, one train will be able to make many trips in a
day. This system is to be used not so much for in-
terurban traffic as for suburban traffic, for the purpose
of enabling residents without the city to reach their
destination as quickly as possible. The effect on the
value of real estate is also not to be underestimated.

—_—— -t -——
Preserve Your Papers.

By taking a little trouble, when a paper first comes
to hand, it may be preserved to form a permanent and
valuable addition to the reading matter with which all
families and individuals should be supplied. We fur-
nish a neat and attractive cloth board binder, which
will be sent by mail, prepaid, for $1.50. It has good
strong covers, on which the name SCIENTIFIC AMERI-
CAN Or SCIENTIFIC AMERICAN SUPPLEMENT is stamped
in gold, and means by which the numbers may be
securely held as in a bound book. One binder may
thus be made serviceable for several years, and when
the succcessive volumes, as they are completed, are
bound in permanent form, the subscriber ultimately
finds himself, for a moderate cost, in possession of a
most valuable addition to any library, embracing a
wide variety of scientific and general information, and
timely and original illustrations. Save your papers.

The Current Supplement,

The current SupPLEMENT, No. 1357, has for its lead-
ing article “The Building of Modern Locomotives,”
accompanied by a number of most interesting engrav-
ings. This is the first installment. “The Practical
Building of Lowland Protections” is by Percy H. Wil-
son, and is accompanied by elaborate diagrams. “Me-
chanical Shipment of Coal” describes an ingenious
method adopted on the Continent. “Weight and
Capacity in Locomotives With Vanderbilt Boilers and
Tenders” gives valuable information relative to this
interesting type. “Physiology” is one of the open-
ing addresses at the British Association and is by
Prof. John G. McKendrick, M.D., LL.D.,, F.R.S. “Re-
cent Excavations of the Temple of Aegina” is by Prof.
Rufus B. Richardson. “Relations Between Geology
of Petroleum and Its Origin” is a particularly timely
article. The usual Trade Notes and Receipts and Trade
Suggestions from United States Consuls are published,
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RETROSPECT OF THE YEAR 1901,

(Continued from page 3.)
over a 3,000-mile cable. The year has served to bring
prominently into notice and see firmly established the
Burry and Murray telephone systems, both of which
are of the page-printing type. The Murray system
has been adopted by the Postal Telegraph Company,
and it has achieved a speed of as many as 130 words
per minute. The Burry system is particularly adapted
to city work, for the distribution of news from a cen-
tral to a large number of outlying offices. During the
year the contract was placed for the construction of
the Trans-Pacific Telegraph cable, connecting Austra-
Tia direct with England, via Canada. The cable will
run from England to Vancouver, thence to Queens-
land and New Zealand by Fanning Island, Fiji and Nor-
fol}{ Island. TIts total cost will be just under $10,000,-
000, and it is to be completed by 1902. In the tele-
graphic world the most worthy events have been those
connected with the development of the Marconi sys-
tem of wireless telegraphy, which has been success-
fully applied to warships and to the vessels of the
merchant marine. Incoming ships have been reported
off Nantucket, and put in communication with New
York several hours before their voyage was completed,
while passing ships of the Cunard Line have picked
each other up in mid-ocean and have communicated
until they were as much as 190 miles apart. "In the
closing days of the year Marconi succeeded in sending
wireless telegraph messages from the coast of Corn-
wall to Newfoundland, over 2,000 miles of ocean. He
arranged that the letter S should be repeated at stated
intervals, and he has announced to the world that the
letter was heard by means of a delicate telephone re-
ceiver at the prearranged intervals of time, and at the
hours predetermined upon. In electrical traction the
most ‘interesting work has been connected with the
development of the Ganz system, in which current of
the high potential of 3,000 volts is employed directly
to the motors. The most important installation is
that of the Meridionel Railway Company in Northern
Italy, on which this new system is employed. The ex-
periments on one of the German government roads in
high-speed electrical traction, in which three-phase
system high-potential current is used direct at the
motors, has had some successful preliminary trials,
in which a speed of just slightly under 100 miles an
hour has been achieved.
NAVAL AND MILITARY.

‘We have so recently described our progress in naval
matters in the Special Edition of the SCIENTIFIC AMER-
ICAN that it is not necessary to do more than refer
the reader to our issue of December 14, on the De-
velopment of our Navy since the War with Spain.
The most noted military success of the year was the
complete destruction of a 12-inch Krupp plate by 12-
inch high explosive shells. So effective were the filler

and the fuse that 20 pounds of government high ex-’

plosive was carried into the plate and burst as it was
passing through, with the result that the plate was
smashed to fragments. The Gathmann torpedo-shell,
containing 500 pounds of guncotton, fired at a similar
plate, failed to produce results that were in any way
comparable.
—— 4P
BREAD-MAKING BY MACHINERY.
Although the art of making 'bread dates back to
the most remote period of civilization, only within
the last fifty years have its scientific aspects been

systematically studied. With the classic labors of’

Liebig in the chemistry of fermentation, bread-mak-
ing was radically changed. The baking of a loaf was
no longer a matter of individual skill, but of scientific
knowledge. By reason of this change of method the

little cellar-bakery, in which bread of poor quality"

was only too often made, began to give place to the
modern factory-bakery equipped with elaborate ma-
chinery and with ovens of improved construction.
The result has been that bread has vbéen vastly im-
proved in quality and is now made in accordance
with certain well-established chemical rules. To illus-
trate the methods which are followed in a well-
equipped modern bread-factory, the present article is
devoted to a description of the Fleischmann Vienna
Model Bakery, which supplies New York with a large
portion of its bread. ‘
The raw material employed in the making of bread
at the bakery in question consists principally of fiour,
yeast, milk, and water. For the finer varieties of
bread, butter is used. The fiour is piled in sacks to
the number of six thousand in a large storeroom occu-
pying the topmost floor of the factory building, and
is composed of spring wheat, winter wheat, and pure
rye. Although modern milling machinery has done
much to improve the quality and cleanliness of flour
before it reaches the consumer, the baker finds that
it must be still further cleaned before it becomes fit
for his purpose. Consequently an elaborate cleaning
apparatus or “dresser” is employed, invented by the
late Jonathan Mills, which so thoroughly refines the
flour that even the finest fibers of the sack are removed
in passing through the machine. The cleaning appa-
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ratus comprises essentially a system of hoppers;
screens, conveyers, and bins.

The hoppers are located at one end of the fiour-
storage room; and into their mouths the fiour is
poured. At the lower tapered end of each hopper an
adjustable rocking closure is suspended by rods, which
closure permits the passage of a definite amount of
material. As the rods swing from side to side the
closure rocks and permits the fiour to drop into a
spiral conveyer, by which it is transferred into a
rotary screen. As the fiour is whirled around and
mixed in this rapidly-turning screen, it is driven by
its centrifugal force toward one end of the screen;
but before it reaches that end it has sifted through
the meshes. The foreign matter and impurities: are

" left behind, and these alone emerge from the end of

the screen, left open for that purpose. The sifted,
cleaned fiour is transferred by a screw-conveyer,
mounted immediately below the rotary screen, to a

bucl:et-elevator, by which it is raised to the fiour--
‘storage room and conveyed to four bins by way of

separate chutes. As the one bin receives its charge,
its chute is closed, so that the next bin may be filled.
This cleaning apparatus is constantly in operation;
for during a ‘working-day some 200 barrels of flour
must be refined.

The four bins in the storage-room are situated di-
rectly above four dough-mixing machines on the fioor
below. And to each mixing machine the fiour is car-
ried by a small screw-conveyer and a fiexible pipe-like
chute from the superposed bin. Above each machine
is a tank in which cold and hot water are mixed until
a temperature varying from 90 deg. in summer to 95
deg. in winter is attained. Into each mixing-machine
60 gallons of milk and water, previously mixed by a
baker, 840 pounds of fiour, 15 pounds of salt, and a
suitable amount of yeast, are introduced to form what
is technically called a “sponge.” In the making of rye
bread caraway seed is also mingled with the other ma-
terial. For the finest varieties of bread, milk and
butter are used, as we have already remarked.

Although the four mixing-machines differ somewhat
in detail, the main elements of the construction are
the same in all. Each machine comprises essentially
an ‘iron vessel mounted to swing, in which a double
spiral dasher or mixer is mounted, and is turned
through the imedium of gearing driven by a belt and
pulley from a countershaft. When the mixing-ma-
chine has received its charge of material, the belt is
shifted from a loose to a fast pulley, whereupon the
dashers turn and knead the sponge into dough. Human
hands could never knead so thoroughly and so quickly.
After twenty minutes of mixing and kneading, by
which the ingredients are intimately commingled into
a perfectly homogeneous mass, the mixing machine is
swung downwardly on its axis, and from the turning
dasher the dough is cut with a long- bladed knife and
collected in a wheeled trough.

Time was when this kneading and mixing was done
by hand. The workmen. washed their hands and
cleaned their nails before kneading and handling the
dough. But it is hard to knead dough thoroughly by
hand; and perspiration must break out from the pores
with the arduous labor. By using mechanical knead-
ers the dough can be mixed, thoroughly kneaded,
without touching it with the hands.
saving in’ time and labor wrought by these ‘machines
may be conceived when it is considered that the work
which each performs in twenty minutes required’at
one time the incessant labor of two men for three-
quarters of an hour.

Before machinery was introduced in the makmg of

bread a man worked from twelve to thirteen hours -
a day in a large bakery and from seventeen to eighteen

hours in a small bakery. At present all large bakeries,

at least those of New York city, employ their men only

during sixty hours per week.
The dough colected from the mixing machines in
the troughs is now allowed to ferment or “raise,” as

it is popularly called, a process which requires about-’
. two and a half hours.

After fermentation the dough
is ready to be molded by hand into loaves of some
forty different shapes and sizes. Adequate machines
for this purpose have never been devised.

From the mixing-room the fermented dough is
dropped into a molding and oven room by chutes, the
rye-bread dough passing down by one way, the wheat-
bread dough by another. - The rye-bread dough is car-
ried to a table in the mixing-room, cut into pieces of
a certain weight, dropped into a machine called a
“break,” and then passed down into the molding and
baking room by way of a chute to be molded and
baked. The “break” consists merely of a pair of rollers
placed side by side, and serves the purpose of squeezing
the air out of the dough.

The wheat-bread dough, on the other hand, is sub-

jected to no squeezing, but is conveyed directly by a_

chute to a table, to be cut up and distributed among
the men who are to work it into its proper shape.
After having been molded into loaves the dough is
allowed to raise in a steam-box for one-half an hour.

In the walls of the baking-room fifteen ovens are

. acutely than in any other persons;
 ‘that educated negroes—apart from a certain thickness

“ other -than climatic causes.
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built into which the loaves are inserted by long-
handled wooden shovels commonly called “peels.”
The baking extends over a period of one-half to three-
quarters of an hour, depending upon the size of the
loaf. The interior of the ovens is lit by gas to that
the loaves can be readily seen. Of the various. ovens
employed, a large double Werner-Pfieiderer drav/plate
oven should be particularly mentioned; for it consti-
tutes a most valuable adjunct to the baking plant.

The oven in question has two heating chambers
arranged in as many tiers, and two carriages, each
of which receives a baking plate and is run forward
and back in its chamber. Hangers of different lengths
extend from the forward ends of the carriages and are
curved in the lower carriage so as not to impede the
upper. These arms or hangers run on rails to guide
the carriage into the oven. The construction utilizes
the space in front of the oven to the best advantage;
for large-sized baking plates may be drawn out to their
full length.

After the baking the loaves are collected, classified,
as it were, and taken to the shipping room. Here
they are loaded on some fifty delivery wagons and dis-
tributed throughout the city of New York.

The output of this model bakery aggregates about
43,000 loaves of bread and 15,000 rolls per day.
e 1

Sorrespondence.

A Universal Language Again,
To the Editor of the SCIENTIFIC AMERICAN:

In your issue of December 21 Mr. George Wilson
very decidedly affirms that ‘“There can never be a
universal language.” He supports this contention by
a number of statements that call for some comment.
I quite agree with his first paragraph, in which he
denounces the idea of reviving Latin, as a universal
language; we have to-day an international language—
the English—which is spoken by probably 140,000,000
of people, and the use of which is rapidly spreading.
The idea of reviving a dead language, the pronuncia-
tion of which is almost unknown, and abolishing the
leading language of civilization, seems absurd. But,
so far as Mr. Wilson’s other reasons against a uni-
versal language are concerned, .I beg to object. Un-
less I am utterly at sea, there is no such difference
in the human vocal organs as he imagines. If there
were, would it not be impossible for Englishmen to
learn French, or the reverse? But I have just been
taking a course of pronunciation in French, and my
Parisian teacher tells me that my sole difficulty lies,
not in the need of the proper organs, but in my mis-
use of them; and he assures me that with a little
practice I shall be able to speak French as well as
himself. . Mr. Wilson may deny this, but there are
other :facts. Our Canadian Premier, Mr. Laurier,
speaks English and French equally well. How could
this.be if his vocal organs were only fitted to speak
French? ‘But a few weeks ago, Mr. Wu Ting-fang, the
Chinese representative in the United States, was a
frequent speaker at a variety of meetings, and, if one
thing was more patent than another, it was that Mr.
Wu could speak English not only with good taste and
expression, but so as to be understood by the audiences
better.than most of the English-speaking orators. If

How great is the :* -there were any such differences in the vocal organs, we

might expect them to be exhibited in -negroes more
but it is patent

sometimes . arising from thick lips, and sometimes
also perceptible in white people—can speak English
as“well as' whites.

The "idea that climatic differences make such a
change in the use of the vocal organs as to revolu-
tionize a language is belied by common experience.
A well-educated man or woman from England, Ireland
or : Scotland can only be distinguished from similar
persons in Canada or the United States by their gen-
erally clearer and more definite pronunciation; and
it is evident that variation in vowel sounds arises from
If Mr. Wilson’s conten-
tion holds good, all vowel sounds involving the wide
opening of the mouth would have been discarded in
high latitudes. I have traveled from Halifax, N. S.,
to Victoria, B. C.,, and have addressed audiences at
many cities and towns between. those far-distant
places; and, while I was never able to detect anything
more than the ordinary personal variations, I never
had the slightest difficulty in making myself understood.

Whether a universal language be possible or desir-
able, I think most people will agree with me, that a
language which possesses the immense literature now
printed in the English tongue, which is spoken by
more people than any other western language, and
which is making immense and rapid strides in all quar-
ters of the globe, bids fair to become such a language,
if any one does. It might have local dialects, such
as every language possesses and always has possessed;
but this fact would not prevent the written and
printed language being uniform, as is practically the
case to-day all over the civilized world.

Toronto, December 21, 1901. J. SPENCER ELLIS,
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THE CRADDOCK TELLURIAN.

An apparatus of simple, durable construction, which
will illustrate in an intelligible way the earth’s mo-
tion upon its axis and around the sun, the alterna-
tion of day and night, the varying length of day
according to latitude and season, and other pher.omena
connected with the earth’s motion, has been brought
out by the Craddock Tellurian Company, of
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from thirty feet above high tide to below the ebb
and opened at bottom in the ocean.

The simplicity of the motor precludes a lengthy
description. A counterbalanced float rises and falls
between vertical guides in the foremost well as the
swells outside raise or lower the water level. The
plunger of a common force pump working in any part

January 4, 1902.

The stopping and starting contrivance, however, caps
the climax for simplicity. A strong chain leads from
the outer end of the beam above the float over two
shelves at the top of the derrick and suspends a large
barrel in vertical guides at the side. To stop the
motor the barrel is fllled with water from a short
&arden hose attached to a convenient connection from

the tank. The weight of the filling barrel

Knowlesville, N. Y., in accordance with the
plans drawn up by the inventor, Mr. John
H. Craddock. The tellurian consists of a
base which supports a stationary standard,
comprising two vertical portions out of
alinement and connected by a cross-piece.
On these two vertical portions, two parallel,
horizontal swinging arms are pivoted, the
pivots being so located that an imaginary
line connecting them would form an angle
of 23 deg. 15 min. with the vertical. The
arms at one end are joined by a rod forming
an angle of 23 deg. 15 min. with the vertical,
and at the other end are provided with
pins connected by ball and socket with a
globe representing the earth. On the cross-
piece joining two vertical portions of the
standard rests a hemisphere representing the
sun, provided with a board representing the
plane of the ecliptic. The board is divided
into twelve sections representing the
months. The cardinal points are marked
to show the direction of the earth’s motion.

Our illustration pictures the conditions
prevailing at the winter solstice (December 21). The
tellurian clearly shows that the earth is in perihelion
and that the southern hemisphere is more brightly
illuminated than the northern, the direct rays falling
upon the tropic of Capricorn, showing that summer is
beginning in the Southern Hemisphere and that at
noon the sun will be at the zenith for places on the
tropic of Capricorn. An imaginary line drawn through
the point of intersection of the equator with the ecliptic
will indicate the division of day and night over the
earth. 'The declination of the sun at noon can also
be readily figured for any point; for instance, 23 deg.
15 min. south for any point of the equator. By turn-
ing the arms, the various phenomena occurring with
the change of seasons can be faithfully reproduced.
Such movement will show that the earth’s axis al-
ways remains parallel to itself, that day and night
are always of equal length at
the equator, that at the autum-

THE CRADDOCK TELLURIAN.

of a long pump barrel occupies the second well, forc-
ing on the down stroke the salt water vertically 125
feet to a 5,000-gallon tank raised on a 60-foot derrick
on the bank above, from whence it runs to tanks
along the country roads for miles around and is used
for sprinkling purposes. In ordinary weather the
pump fills the supply tank in about one hour. The
surplus -will also shortly be utilized in the manufac-
ture of salt.

But to return to the motor. A 35-foot, four-post
derrick carries the vertical guides for pump and float
which are fastened at and near the outer end of a 12-
inch round timber 60 feet in length, the butt counter-
balanced on the bank over two small iron car wheels
rolling on a short track, and thus allowing the
timber to recede and advance as well as to oscil-
late as its outer end follows the vertical guides.

gradually overbalances the float, raising it
above the waves. When the motor is to start
a plug is pulled from the bottom of the bar-
rel and the float gradually goes into action.

The British consul for Siam has issued an
interesting report regarding the develop-
ments of the teak timber industry in that
country. The British foresters were the
pioneers of this trade in Siam. As it has
been brought to a high state of development
and is established upon a sound basis, these
foresting companies, whose invested capital
aggregates $10,000,000, state that in view of
the expenses and risks they incurred in
opening and extending such a business as
that of teak in a new field, they should
receive proportionate consideration at the
hands of the Siamese government and the
Forest Department, now that these condi-
tions have been cilanged and the forest
administration and patronage has become
centralized at, and controlled by, Bangkok.
They also demand equality of treatment in
the matter of reduced areas, increased royalties, and
other new restrictions with traders of Siamese or
other nationality, which form the basis of all past
competition. Taking the proportim‘ of the output
for 1898-99 controlled by British subjects and other
nationalities, British interests preponderate in the
ratio of about 3 to 5. In response to the petitions
the Siamese government has decided at the end of
the year to grant to present lessees or permit-holders
of areas now being worked a renewal of their leases
for a further term of six years, but upon the follow-
ing terms: (1) A reduction. of the areas leased by
one-half, the other half being considered as a reserve
area; (2) the prohibition of all' girdling; (3) the
imposition of a royalty of 10. rupees on all logs meas-
uring over the pikat standard of three ticals (about
thirty cubic feet), and of 6 rupees on all below that
size. The half-areas opened are

nal equinox the sun is at the
zenith at noon for any point of
the equator, that day and night
are of equal length for all points
of the earth, and that the sun’s
rays reach both poles.
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THE SANTA CRUZ WAVE

MOTOR.
BY H. W. H. PENNIMAN.

Ever since man first sought to
render useful the various forces
of nature the wonderful power
in the mighty waves of the ocean
has excited his awe and exer-
cised his ingenuity. Fortune
after fortune has been expended
to carry out the carefully cal-
culated plans of the mechanical
engineer or the fancy of the
sanguine theorist. A few have
worked: stockholders were
elated, the inventor hilarious;
‘but soon the sea arose in wrath,’
restraints of wood, cement or
steel were but playthings before
the storm, and by morning the
contrivances of man lay a
crumpled wreck upon the beach.

The city of Santa Cruz, Cali-
fornia, owns what is perhaps the
only practical and efficient wave
motor in existence to-day, and it
has stood the test of four years’
operation.

One of the many attractions of
Santa Cruz is the Cliff Drive,
extending for four miles north-
erly from the city along the
rugged sandstone- bluffs rising in
places sheer fifty feet from the
breakers below, tunneled and
worn by the ceaseless swell of
the open Pacific.

At a point unprotected by out-
lying rocks or shoals two wells
eight and five feet in diameter
respectively were sunk in the
cliff, one behind the other, the
foremost but five feet from the
brink, These wells extended

THE SANTA CRUZ WAVE MOTOR IN OPERATION.

the most productive, and should
for a time afford work for the
present elephant power, but no
girdling being allowed, the sup-
ply of timber is limited, and
must speedily be exhausted. At
the commencement of the new
leases, chiefly in 1902, the out-
turns will be at once affected
by the heavy royalty on small
logs of the three ticals and four
ticals pikat standard above re-
ferred to, very large quantities
of which have lately been
‘'worked. The reduction of areas
will, it is estimated, not affect
the output until 1904. After
that date, should no further
girdling be allowed, the out-turn
will diminish rapidly with each
year of the lease. Given, how-
ever, equality of treatment with
other nationalities and equality
of opportunity, and provided
that conservancy restrictions
are as rigidly enforced against
others as against themselves,
British foresters and traders are
entitled to anticipate, if not the
same profits as heretofore, at
least a maintenance in the fu-
ture of the same proportion of
the teak trade in their hands
as in the past. As a result of
the good floating season of 1900
a considerable quantity of logs,
which have failed to reach the
duty station, will be left in the
main streams, and will swell the
out-turns of 1901. Thus, with
fairly favorable rains, the ar-
rivals at the duty station may
amount to 90,000 logs. After
these accumulations have been
worked off, a considerable dimi-
nution in the annual supply of
teak from Siam may.be antici-
pated.

An experiment is to be made
at Barnes, Surrey, in lighting the
gtreety with 700 Nernst lamps.
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AN ETHER-VAPOR GENERATOR.

The idea of using a volatile body in boilers is not a
new one. As long ago as the year 1852 a small flotilla
of ships was equipped with what were called “com-
bined vapor” or “binary” motors that had been de-
vised by M. du Tremblay with the object in view of
diminishing the consumption of the fuel of the en-
gines, and consequently the capacity of the coal
bunkers. The volatile liquid employed was sul-
phuric ether, which was vaporized by the exhaust
of the steam engine, and which afterward acted
in a special cylinder. The saving hoped for was
realized, but an accident abruptly put an end to
this process, which was seemingly so full of prom-
ise. A cylinder containing the ether necessary for
the supply of the apparatus got broken in the
hold of one of the vessels and the vapor disengaged
at the surrounding temperature having become
ignited through the flame of a lamp, during night-
work, the ship was destroyed by fire. Although
this accident was really not attributable to the
operation of the ether motor, it nevertheless gave
Du Tremblay’s invention a fatal blow.

Struck by the theoretical advantages of ether
over steam, M. de Susini, in 1892, resumed the
study of the application of this liquid for the
production of motive power, and constructed the
apparatus shown in Fig. 3. Like his predecessor,
M. de Susini ‘for the heating of the ether em-
ployed the exhaust of an ordinary steam engine.
The ether, after acting in a cylindcr upon the
surface of a piston, was sent through the pipes,
D, B, O, into a surface condenser, wherein it became
liquefied and whence it was withdrawn by a pump,
which sent it to the boiler through the pipe, A. But
it was again necessary to employ a steam engine, since
M. de Susini did not dare to heat the ether directly
by an open fire. The result was a great complication
of parts, and the apparatus, despite the indisputable
saving effected, was unable to supplant the good old-
fashioned steam boiler of Papin and Watt.

But the problem seems now to be solved, -for an
inventor has succeeded in overcoming the difficulties
that confronted his predecessors. A really

e
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ebullition, and, at a temperature of 96.8 F. (36 deg. C.)
has a pressure of one atmosphere for a total absorp-
tion of 432.5 heat units (109 calories). The use of it,

substituted for that of water in engines, would, there-
fore, theoretically, permit of a saving of four-fifths of
the fuel required for the performing of an identical
amount of work.

Fig. 3. —GENERAL VIEW OF THE DE SUSINI ETHER MOTOR.

But ether is a volatile liquid, against which too
many precautions cannot be taken if it be exposed
directly to the flames of a furnace. The pressure in-
creases with great rapidity, and reaches one at-
mosphere in forty seconds. Such rapidity may prove
an advantage provided unforeseen variations are auto-
matically corrected as soon as they occur; and it is
to the solution of this delicate problem that M.
Desvignes de Malapert has directed himself, in order
to render his generator practically inexplosive and to
cause it to operate with perfect regularity.

Fig. 1 shows in section the elements composing the
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copper 0.078 inch thick. The holes in the plate that
hold the tubes are very finely threaded and the tubes,
perfectly smooth on their outer surface, are pressed
tightly into the holes and then expanded with a coni-
cal tube expander, so that they fit tightly in the
threads of the plate. The parts of the tubes next to
the plates are also expanded on the latter, thus mak-
ing a very tight joint. The heater, E, which is
placed beneath, consists of a perforated tube sup-
plied with illuminating gas or carbureted air,
according to circumstances. This burner is fed
through a valve, F, suitably connected with an
automatic regulator operated by the pressure in the
boiler.

The essential part, characteristic of the invention,
is the feed expansion-regulator, the object of which
is to limit the pressure in the generator at a point
fixed in advance and thus prevent any excessive
pressures. This apparatus is quite necessary as a
safeguard, for the pressure increases very rapidly,
and it might happen, if there were a sudden in-
crease of heat from the fire, that the tubes would
become so hot that even after the fire was turned
off by the automatic regulator, the boiler would
still continue to generate ether vapor under an
increased pressure. The regulator consists of a
closed reservoir, D, connected with the generator
by a pipe and containing a certain quantity of
ether whose level is the same as that in the genera-
tor. Before the apparatus is set in operation, air
is compressed in this reservoir by means of a hand
pump to the pressure which it is wished not to ex-
ceed in the generator. The pipe connecting with' the
generator is closed by a valve which is held upon its
seat by the pressure in D, which exceeds that in A.
A weight fixed upon the left hand end of lever, 7,
counterbalances a float at its other extremity. The
operation of this arrangemenf is as follows: When
the pressure in the generator exceeds the normal de-
gree, that is to say, that of the regulator, the valve
opens, and the ether is forced into the reservoir—an
event that cannot occur as long as the pressure in the
boiler remains below the determinate maximum.

practical ether generator has at length
been produced, and, after its efficiency
shall have been demonstrated to engin-
eers, it will doubtless come into universal
favor.

The great disproportion that exists
between the theoretical work furnished
in the form of heat by a steam boiler
and the effective work produced by the
engine has long been recognized. In
other words, the real efficiency, measured
with respect to the quantity of fuel con-
sumed, is but a small fraction of the
unit that would stand for the total

efficiency, and the conversion of the
calorific energy into mechanical is ef-
fected with a loss of nine-tenths, or, in
other words, in quite fantastic propor-
tions. This trouble is inherent in the
very principle of construction of steam

TO AIR PRESSURE
IR RESERVOIR

As soon as the pressure in the boiler
resumes its normal point, the ether re-
enters the tubes till the normal level
is reached. At this point the float which
has been holding the valve open during
the return of the liquid, allows it to
close; and, as the level in the reservoir
P is always above the valve, no air can es-
cape into the tubes. This arrangement
" affords emtire security, and no explosion
is possible, since the generator would in-
stantaneously discharge its contents in
case there were a superproduction of heat.

The generator is completed by an elec-

tromagnetic level apparatus consisting of
a float, ¢, on the chain of which is fas-

TO PRESSURE
AEGULATOR

tened a strong magnet that moves a
magnetized needle on the outside of the

float chamber; and a spiral tubular con-

denser in which the ether returns to a

-

engines. The effective power, in fact, is

liquid state after acting in the cylinders
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obtained from the great expansion of the
water in passing from a liquid to a
vaporous state, followed by a contraction
of the steam returning to a liquid state.
Now, such differences in volume can be obtained only
by furnishing the water, in the first place, with the
great quantity of heat necessary for its vaporization,
and afterward getting back this heat. It will be seen,
then, that when the steam leaves the cylinder to flow
either to the condenser or into the atmosphere, it
has really restored, in the form of work, the quan-
tity of heat which, by raising its temperature, served
to carry its pressure from that
of boiling water to that employed
in the engine; but it has lost,
without utility, the 971 British
heat units furnished to every
pound of water (540 calories per
kilogramme) in order to cause it
to pass from a liquid to a vapor-
ous state. This loss, this ab-
sorption without profit, of valu-
able energy may be notably
diminished by using, instead of
water, a volatile liquid that does
not possess such great latent

heat of vaporization, such as
ether or chloroform.
Thus, while water requires

2,126 British heat units (536
calories) in order to reach a
temperature of 212 deg. F. (100
deg. C.), and 2,523 (636 calories)
for its conversion into steam at
a pressure of one atmosphere,
sulphuric ether requires but 361
heat units (91 calories) for its

Fig. 1. —SECTION OF THE DESVIGNES DE MALAPERT ETHER GENERATOR.

A, boiler tubes ; B, vapor reservoir ; C, level-apparatus ; D, pressure regulator ; E, gasoline burner ;
F, valve for regulating the flow of the gasoline ; @, G, pressure gages ; T', float with counterweight.

Desvignes ether generator. It will be seen that it
possesses the general arrangement of a Belleville
tubular boiler, since it consists of a series of juxta-
posed tubes, A, held between two junction plates and
inclined obliquely. The outer of these steel plates is
0.984 inch in thickness, and the inner one slightly
thinner, while the two plates are set up about 14
inch apart. The tubes of the generator are of red

Fig. 2.—ETHER-MOTOR CARRIAGE,

of the motor. A feed pump then sends
the liquid to the generafor, and the cycle
of operations begins anew. The conden-
ser, which is of small size (11.8x 23.6x
- 19.6 inches for a 10 horse power motor),
is cooled either by a current of cold water or by air.
In the latter case it has been found that 1 square foot
of heating surface in the boiler necessitates about
1.05 square feet in the condenser with a current of air
of 61% feet per second. As ether vapor condenses very
easily, it is necessary to avoid this condensation in its
passage from the boiler to the motor. The copper
pipe that carries the gas is therefore surrounded with
a heat-retaining packing of wool
covered with sheet iron, so that
it is always warm and does not
allow the vapor that passes
through it to condense.

After trying this apparatus as
a stationary engine, the inven-
tor installed it upon an auto-
mobile frame, and found that it
operated in this case just as
satisfactorily as in the other.

The generator of this carriage
(Fig. 2) is arranged in the rear,
between the two driving wheels.
Although its weight does not
exceed 265 pounds, it is capable
of supplying a 10 horse power
motor. The tubular boiler is
heated by a burner that burns
air carbureted by gasoline. It
is surmounted by a steam dome
or reservoir. The expansion
regulator is placed to the right,
and the level is in front, so that
the driver has the speed indica-
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tors and safety apparatus constantly under his eyes.
The arrangement of this experimental vehicle is still
defective, since it is far from being comfortable, and
the mechanical parts are juxtaposed without any re-
gard to appearances. But the principal point is that,
although a little primitive, it has been found to op-
erate satisfactorily. Thorough demonstration has been
given of its practicability, and it can now be said that
the ether motor has become practical and constitutes a
new resource for the industry, the existence of which
has been threatened by the constantly increasing cost
of fuel. A motor of an organic efficiency greatly su-
perior to that furnished by steam or explosive gases,
and permitting of a great saving in fuel, cannot fail to
be well received, especially if its mechanical arrange-
ments are rational. Such is the case with the ether
generator applied at first to navigation in 1852 by Du

Tremblay, and improved and rendered practical by Des- .

vignes de Malapert, who has succeeded in surmounting
all the difficulties of the problem. Perhaps we are on
the eve of a genuine industrial revolution, and shall, in
a near future, witness the complete revolution of the
process now in use for cheaply producing motive
power.—La Nature and La Locomotion.
- et Or———
A NEW SYSTEM OF WIRELESS TELEGRAPHY.

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

An interesting new system of telegraphing without
wires has been invented by Mr. Axel Orling, a young
Swedish electrician, and Mr. J. Tarbotton Armstrong,
a well-known engineer of London, which is dissimilar
from either the Marconi, Tesla, or other systems now
in use. The invention was patented long before
that of Marconi, but the inventors refrained from
bringing it before the public until it had been de-
veloped and brought to a satisfactory state of perfec-
tion to render it available for commercial exigencies.

The advantages claimed for the Armorl instru-
ment are its simplicity, portability, the low cost
of installation, and facility of manipulation. The
Marconi and other systems at present practised,

broadly speaking, consist of discharging induced high .

potential currents from a transmitter into the atmo-
sphere, finally arresting them at théir destination by
means of a sensitive receiver. In the Armorl system
the earth is utilized as the conductor, and the currents
discharged are of very low potential. The efficiency
of the conductivity of the earth may be adequately
realized from the fact that in order to transmit a
message twenty miles, a current with a pressure of
only eight volts is utilized, while even a pressure of
four volts has been found sufficient to travel the same
distance with complete satisfaction.

In the Armorl invention induction coils, coherers,
high masts and various other impediments incidental
to the prevalent systems of telegraphing without wires
are entirely dispensed with. The Armorl apparatus
is so small and compact that it can be compressed
within the compass of a small box measuring seven
inches in length by four inches in width, and eight
inches in depth, and weighs from five to six pounds.

These interesting results have been achieved by the
invention of a new receiver and transmitter, the former
of - which supplants the coherer. Hitherto the tele-
phone receiver has been considered the most sus-
ceptiblé to electric currents, but this receiver has
proven far more highly sensitive. It is described as
the electro-capillary relay, and is an entirely new
method of receiving electric currents. Through the
courtesy of the inventor we are enabled to publish a
sectional diagram of the device, and to describe its
fundamental principles of working.

It is based upon the capilliary attraction of mercury
due to the electric currents. A is a small glass tube
with one leg terminating in a finely-drawn point, while
each is open at the end. At the top of the head
of the tube is a small neck, a, fitted with a stopper,
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within the tube, with the resul. that a certain gquan-
tity of the mercury, varying according to the intensity
of the current, exudes from the tube in cell, C, and
drops on to the end of the balance. This immediately
depresses this end of the beam and causes the opposite
end to rise until it touches the contact point, F, and the
current is conducted along the wire, @, to its requisite
destination. As the balance, E, falls by the weight
of the mercury, the latter is deposited upon the floor
of the cell.

The balance of the beam, E, upon the agate pivot,
D, is so delicate that the smallest quantity of mercury
falling from the tube sets it in motion; and as the
capillary attraction of the mercury within the tube

. is set up by even the faintest current of electricity,

an adequate idea of the sensitiveness and delicacy of
the device may be gathered. Electric currents which
the most sensitive galvanometers fail to record, or
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which will not affect the receiver of the telephone,
will actuate this receiver, so that there is no possibility
of a current entering the apparatus without moving
the balance, E. For instance, if a cent piece is wetted,
a dime placed upon it, and a wire from the coins is
conveyed to the point, a, the faint and almost im-
perceptible current that is thus generated will be
recorded. Another prominent feature of the apparatus
also is that no self-induction is set up, which is the
case with the existing type of relay. It may be con-
tended that the embodiment of such a delicate mechan-
ism within a portable box, which might be subjected
to rough handling, would render it liable to be de-
ranged, especially in fleld work, but the device is
carefully and securely packed to obviate any such
mishap.

The complete apparatus comprises this receiver and
a small battery of eight volts packed in a case, which
is provided upon the outside with two contact screws.
Two pointed iron stakes are driven into the ground
to a depth of approximately eighteen Inches, and about
twelve feet apart. To each of these a wire is attached
connecting the negative and positive poles respectively
of the instrument. A small key similar to that usu-
ally employed for dispatching Morse code signals is

and to which the positive wire is attached. This
instrument, which is only about four inches in
total height, works on the principle of a siphon.
One leg is inserted in the cell, B, which is filled
with mercury, while the other point terminates.
in anpther cell, O, filled with a solution of acid
and water. Upon the outer edge of this cell, C,
is fixed an agate pivot, D, and upon this is deli-
cately poised a sensitive balance, E, one end of
which descends into the cell, ¢, immediately be-
low, and almost touching the end of the capillary
tube, while the other end extends outward to a
small contact point, F, almost touching it, and to
which is attached the wire connecting to the Morse
tape machine or whatever other instrument it is
desired to operate. The consequence is that when-
ever the end of the balance in the cell is depressed,
even if it be ever so slightly, it causes the outer
extremity to fly upward, and to come into con-
tact with the point, F, just above it. The cap-
illary tube, A, is filled with mercury. The posi-
tive current wire is connected to the stopper, a,
while the negative current wire runs to a pole
in the acidulated water solution. As the current
enters the capillary tube, through the point, a,
it sets up capillary attraction of the mercury

COMPLETE APPARATUS FOR WIRELESS TELEGRAPHY..
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attached, together with a telephone receiver. The
current thus set’ up flows through these wires and
stakes into the ground. The operator holds a tele-
phone receiver to his ear with one hand while he trans-
mits the message with the other in the ordinary man-
ner. At the opposite station, where similar iron
stakes are placed to receive the impulses, if necessary,
the receiver can be connected to a Morse tape printing
machine, and the messages printed as they are received.

The inventors have rendered the employment of
wireless telegraphic communication somewhat nuga-
tory, however, by the discovery of a similar method
of telephoning through the ground. The adaptation
of this system, however, is quite recent and the results
of their experiments have not yet enabled them to
supply a sufficiently practicable system for commer-
cial purposes. Although the sounds transmitted are
re~eived with perfect clearness at present they are
somewhat faint, and the inventors are completing a
small device for intensifying the sounds when received
by the receiver.

The greatest distance over which these inventors
have endeavored to transmit these electric impulses
has been 20 miles with an 8-volt battery. The success

- of the experiments up to this distance, however, has

convinced them that this is by no means the maximum
distance, but at present they intend to establish this
as their limit.” For long distance telegraphing they
have conceived an ingenious idea. At intervals of 20
miles they sink into the ground out of sight a small
device enclosed in an iron box, consisting mainly of
the capillary relay. The message when dispatched
from the first station is arrested in its passage at the
termination of the first 20 miles by this small appa-
ratus, and then instantly, as received, dispatched on
a new lease of life over the intervening:20 miles to
the second relay. Thus, for instance, if it is desired
to send a message 100 miles, in addition to the terminal
stations at either end, there would be four intermedi-
ate relays. As each of these relays costs only approxi-
mately three dollars, the economy of the system is a
strong recommendation.

If one is traveling in a conveyance, however, such
as a carriage with metal flanges round the wheels,
the person riding can establish and maintain tele-
graphic or telephonic communication, without descend-
ing from or stopping the vehicle. In this instance,
the wheels take the place of the iron stakes to con-
duct the electric impulses from the instrument to the
earth. A metal roller suspended from a metal bracket
rests upon the wheel of the carriage, and to this bracket
is connected the apparatus by means of a thin wire.
The weight of the carriage upon the wheels ensures
constant contact of the latter with the earth.

Automatiec Train Signaling.

It is reported that the Pennsylvania Railroad Com-
pany is considering the adoption of an automatic
electric-signal system on its locomotives, says the
Western Electrician. The system was recently tested
by the Chicago and Eastern Illinois Railroad, between
Dolton and Momence, Ill, a distance of 63 miles.
The result of the experiment was very satisfactory
and seemed to show that the electric signals were far
better than the ordinary block system.

In the experiments conducted by the Chicago and
Eastern Illinois, the line was divided into block sec-
tions of suitable length, and adjacent block sections
were separated by an insulated track section one rail
in length. The track batteries were placed at these
points, the positive wire leading to the insulated rail
and the negative wire to the block section in the rear.
The rails in each block were bonded in the usual way.
In the engine cab were located two incandescent sig-
nal'lamps, one white and the other red. One or
the other of these is always burning. Current was
supplied by battery on the engine or tender, and
was switched from one lamp to the other by an
instrument operated by the track circuit. Each
locomotive axle had electrical connection with a
conductor leading to the instrument on the engine.
When the wheels entered the insulated section (if
the stop signal was to be given) the current passed
from the rail through the wheel conductor and
cab instrument, switching the lighting circuit to
the red lamp.

In this system the signal is always given twa
blocks back from the obstructed block, or the train-
order signal, so that when the red lamp burns the
engineer knows that he has one clear block in
which to stop his train. The red lamp burns when
a switch is open, a block section occupied or a
train-order signal displayed,

The projected European plant of the J. G. Brill
Car Building Company will be at Preston, one
of the most flourishing cities of Lancashire, Eng-
land. The new works will be equipped almost
entirely ‘with machinery from the United States
and will have a capacity of 1,000 cars and 4,000
car trucks per year. About 500 men will be given
employment.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements.

CULTIVATOR.—WIiILLIAM H. SHERIDAN,
Sadler, Tex. The invention is an improvement

in a class of cultivators provided with wheels

and two or more cultivating implements
adapted to work in adjacent parallel rows.
The cultivator is also arranged for use in turn-
ing out or digging potatoes. Various vertical
and lateral adjustments can be made to suit
the different conditions of work.

COTTON-SEED HULL PRESS.—WiLLIAM
P. WiLLiaAMs, Spartanburg, S. C. The press
comprises a baling-chamber, in which a fol-
lower is movable. A back for the upper end
of the baling-chamber is arranged to stand at
an angle thereto in an extension of the sides
of the baling-chamber. The éxtended portion
of the sides and back forms a feed-chute for
filling the baling-chamber with the material to
be baled. Above the feed-chute is a receiving-
hopper, provided with a trap-door for retaining
the material in the receiving-hopper when the
trap-door is closed. The trap-door forms with
the back, the rear portion and bottom of the
feed-chute. The machine is arranged rapidly
to press the cotton-seed-hulls into very com-
pact bales without danger of the hulls’ scal-
ing or crumbling from the bale in transit.

CLEANING AND GRADING MACHINE
FOR ORANGES.—WiLLiAM W. JAcoBs, Braid-
entown, Fla. By means of this machine
oranges of various sizes can be thoroughly
brushed, cleaned, and graded according to their
size and delivered into separate hoppers.
Broadly speaking, the invention consists of a
framing on which a wheel or table is mounted.
A number of stationary brushes are held by the
framing adjacent to the table and arranged in
circular alinement. A number of rotating
brushes are carried by the table and coact
with the first-named brushes to form a circu-
lar tunnel or passage in which the oranges are
received.

HOE.—WALTER L. MiTcHiLL, Collins, Miss.
The tool that Mr. Mitchell has invented can
be adjusted to serve either as a hoe or as a
shovel. In its construction it comprises but
few parts. The handle and blade portion can
be cast, or the socket of the handle portion
can be cast or provided with a wooden shank.

Electrical Apparatus.

TELEPHONE-RECEIVER.—FRANCIS J. ORR,
Holland, N. Y. The characteristic features of
this invention are a permanent magnet over
she poles of which a metal plate is arranged,
which is fastened at the center and at its
edge. Secured to the plate are electromag-
nets, the cores of which rest movably against
the permanent magnet. Forward of the elec-
tromagnets are diaphragms. The plate, vibrat-
ing at every impulse of the human voice, con-
trols or causes a unison of the vibration of
the two diaphragms with the plate. The
plate is somewhat heavier than the diaphragms.
The result is that one is able to hear clearly
when the vibrations in the ordinary type of
receiver are utterly unintelligible.

SWITCH-SIGNAL.—BERTIS H. URSCHEL and
EpMmuNnD P. THoMAS, Sugar Ridge, O. The
contrivance relates to signals for single-track
electric roads, such as are used in country dis-
tricts and in which turnout switches are placed
at suitable distances apart. The object is to
provide a signal mechanism to be operated by
a moving car in such a manner as to leave a
signal light at one switch and at the same time
turn on a light at the next switch ahead, and
upon passing the latter switch to turn out
both former lamps and turn on another lamp
at the second switch and one at the next or
third switch. This turning on and off of lamps
is effected throughout the length of the line,
thus preventing possible collisions, between
switches, of cars moving in a same or oppo-
site directions.

Engineering Improvements,

BOILER.—MARTIN F. KENELY, Elizabeth,
N. J. The shell is connected with a bridge-
wall chamber. At the front of the boiler-
grate are corner-chambers connected by two
sets of pipes with the bridge-wall chambers
and forming the sides of a combustion-chamber.
Another set of pipes connect the corner-cham-
bers and are arranged in connection with the
front of a boiler to form a fuel-inlet chamber
to the combustion-chamber. A rapid circula-
tion and heating of the water and economy in
fuel are attained.

Illuminating Devices.

LAMP-WICK.—HENTIR SARAFIAN, Manhat-
tan, New York city. The wick comprises an
incombustible tip and an apertured cap to con-
nect the tip with the wick. The connection
of the wick with the cap is strong and se-
cure. There are no projections liable to inter-
fere with the feeding or adjustment of the
wick, the cap being stitched or sewn to the
wick.

LAMP.—AXEL L. OLsON, Essex, Conn. The
lamp is of the type in which the fiame is pro-
duced by gas generated from a hydrocarbon-
oil. A gasoline-reservoir with a peculiarly-ar-
ranged siphon-tube serves uniformly to de-
liver the gasoline to a retort having baflle-cups
to atomize the oil. In this retort the gasoline
is vaporized by the heat from a tube passing

through the retort, such tube conducting the

hot gas from the lamp-burner. From the re-

tort the gas is led to the burner of the lamp
and there consumed.

Vehicles and Their Accessories.

VEHICLE.—RoLLA A. MORTON, San José,
Cal. An ordinary bicycle with certain im-
proved parts is so combined as to form a
tricycle for carrying packages or other freight.
Movable relatively to the bicycle is a frame, the
outer part of which carries a wheel. This ve-
hicle, comprising therefore two wheeled mem-
bers adjustably connected with each other, is
provided with a spring-supported motor car-
ried by one of the members. The motor and
the wheel of its member are geared together.

VEHICLLE BRAKE.—BARTON W. SCOTT, San
José, Cal. The momentum of the vehicle is
used to furnish the principal force for the
application of the brake. The brake-shoe is
mounted so that it will bear on a surface dis-
posed tangentially to the periphery of the
wheel, means being provided to control the
position of the brake-shoe. When the shoe
is engnged with the wheel, the shoe will be
pressec: against the tangential surface; and
this surtace will then act to force the shoe
more firmly against the wheel.

TIRE.—EARL C. and FRANK P. WHITAKER,
Providence, R. I. The tire consists of a resili-
ent tube with a smooth outer surface and a
honey-combed inner surface, a resilient core ex-
tending through the tube and engaging the
honeycombed inner surface. All the merits of
the pneumatic tire are claimed, without the
disadvantage of inflating the tire. Punctures
are impossible.

TRACE-HITCHER.—WALTER W. MEREDITH,
Akron, Iowa. By means of this device a trace
can be quickly attached or released. The neces-
sity of forming eyes in the trace, which has a
tendency to weaken it, or of attaching tug-eyes
to the trace is avoided. The trace can be ad-
justed as to length without taking it up or
letting it out in the harness.

THILL COUPLING AND DETACHER.—
GEORGE H. TATgE, Osmond, Neb. The object of
this invention is to provide a novel simple de-
vice attachable upon the front axle of a vehicle
and adapted to connect the thill-irons there-
with, so as to permit their instant detachment
while the vehicle is in use to prevent possible
accident and injury to the occupants of the
vehicle.

Metallurgical Implements,

COMBINED ORE ROASTER AND SMELT-
ER.—PETER KIRK, Phoenix, Ariz. Ores bearing
silver, lead, copper, gold must be roasted be-
fore smelting, since they contain too much
sulphur, which should be reduced to seven per
cent. The present apparatus effects this pre-
liminary roasting and also the subsequent
smelting continuously, with great saving in
heat and labor. The invention is an improve-
ment upon that form of combined smelting
and roasting furnace in which two vertical
roasting chambers communicate at the bottom
with the opposite ends of the hearth of a smelt-
ing-chamber and at the top with a stack by
means of a damper. The vertical roasting-
chambers are arranged to operate alternately
on the Siemens regenerative principle. Liquid
fuel with steam can be used in roasting.

Medical Appliances.

HERNIAL TRUSS.—Louls RoPERs, Lincoln,
I1l. The truss permits the free and easy
movement of the body, so that it can be worn
in comfort. To this end it consists in the
special construction of the parts of the pad in
relation to the body-belt and adjusting devices,
and also in the peculiar nature of the body-
belt itself. '

HERNIAL TRUSS.—GrORGE V. HOUSB,
Mount Vernon, N. Y.—The pad is readily ad-
justable to various positions on the ffont piece
and can be turned in any lateral direction or
moved up or down on the front piece, so as to
bring the pad into the most suitable position.
The pressure can be distributed on different
portions of the pad.

Mechanical Devices.

ADDING MACHINE.—JamMeEs J. WALSH,
Elizabeth, N. J. The adding machine, called
the ‘“calcumeter,” is one of the smallest and
most compact calculators that has ever come to
ouf notice. The size is such that-it can be very
readily slipped in the pocket. The machine not
only adds and subtracts, but also divides and
multiplies. With a little practice problems in
square root, cube root, interest, discount and
percentage can be solved. In construction this
machine is most durable; in operation highly
efficient. We have seen formidable columns of
figures added by its means with a speed and ac-
curacy that no expert accountant could ever
hope to attain. No mental effort whatever is
fnvolved in performing the necessary operation.

CRUSHER.—WiLLiAM E. JoHNSON, Joplin,
Mo. Mr. Johnson has devised a direct-acting
crusher having no parts liable to great wear
except the jaws. The movable jaw has but a
slight movement with no. lost motion and is so
constructed that adjustments can be made while
the machine is running, for crushing fine or
coarse, thus resulting in the performance of
a greater amount of work in a given time
than is possible with crushers that must be
stopped for adjustment..

METAL-BENDING MACHINE.—CHARLES B.
GARDINER, and DAvip F. RANNEY, Raynham,

Mass. The machine is designed to bend or
form steel shanks for shoes, but can be em-
ployed for bending metal for other purposes as
well. The machine is practically automatic
in its operation and performs work much
faster than is possible with metal-bending ma-
chines in which the blanks are fed through the
dies by hand.

TURNING AND BORING LATHE.—DEFI-
ANCE MACHINE WORKS, Defiance, Ohio. This
turning and boring lathe is the invention of
Mr. George A. Ensign, whose patented wood-
working machinery we have frequently had
occasion to notice in these columns. The pres-
ent machine, an improved turning and bor-
ing lathe, is designed rapidly and accurately
to produce various articles from wood, and is
arranged completely to bore, turn, polish, and
cut off the article from the stock, so that no
further hand labor is required, the articles
leaving the lathe sharp, clean, and smooth.

APPARATUS FOR.SOLDERING BOTTOMS
OR TOPS OF TIN CANS.—EMILE BESSE AND
Lours LuUBIN, Rue. §St. Lazare 97, Paris,
France. The invention is an apparatus for
automatically soldering tin boxes for pre-
served food-stuffs and the like. The can-solder-
ing machine has a can-holder comprising an
annular main portion and a relatively-thin
plate or web extending throughout the area
thereof and formed with openings therein
adjacent to the edge of the plate. A solder-
ing-iron is formed with upwardly-projecting
portions adapted to extend through the open-
ings in the plate to contact with the can. The
apparatus serves to solder the tops or lids on
plain boxes, which it would be impossible to
turn upside down without disturbing their
contents.

SAW-SETTING MACHINE.—WiLLiaM L.
HorLcomB, Grand Haven, Mich. The machine
affords convenient means for quickly and per-
fectly setting the teeth of a saw by bending al-
ternate teeth of the blade to an equal degree
from each side, thus setting all the teeth of a
saw in one operation of the machine.

APPARATUS FOR ASSISTING IN MAK-
ING PIANO-BACKS.—CHARLES H. BromM,
Saginaw, Mich. The invention provides a
frame and clamp to hold together the parts of
piano-backs or other structures during the
work of assembling them. Combined with a
base is a tilting-bar adapted to carry a clamp-
ing-frame and its work. Pins, carried on a

hand-screw are removably engaged with thei

tilting-bar. The work can be forced against
the gage-block, thereby bringing all the parts
together in square.

CIGARETTE-MAKING MACHINE.—HENRI
H. H. BoBIN, Rue de Paris, Pantin, France.
The machine consists of two parts, the one in-
tended to prepare the roll of tobacco around
which a leaf of paper is to be rolled and
afterward to affect the rolling of this paper in
order to form the cigarette; the other part
being intended to gum or fasten the paper leaf
and during transit to place it in a suitable
position to'be engaged by the previously-men-
tioned mechanism for forming the cigarette.

HAY OR STRAW BALING MACHINE.—
RicHARD F. McKaig, Wever, Iowa. The in-
ventor has patented an automatic device for
wiring bales of hay or straw in a press, par-
ticularly power and steam presses, and in con-
nection with straw-presses adapted for attach-
ment to threshing-machines, so that all the
straw can be baled as it comes from the ma-
chine. The division or partition box usually
employed is dispensed with. As soon. as the
bale is completed the wiring device is thrown
into gear, the bale is immediately wired, and
the wire is twisted and cut at the twist therein,
and other wires laid for another bale.

MUSIC-LEAF TURNER.—EMIL J. MOLLER,
Maryborough, Queensland. When the musician
desires to turn a leaf he has but to press a
pedal on a piano, or a knee-lever on a music-
stand for violin. The apparatus is constructed
in such a manner that it can also turn the
leaves back if repetition of the music be re-
quired. The apparatus consists in the main of
a number of arms, each of which carries two
upright fingers, between which the leaf is
placed. The one end of the arms is placed on
a vertical spindle, on which they are worked
forward and backward by a suitable mechan-
sm. :

MOTOR APPARATUS.—JoHN  E. TYLER,
Roxobel, N. C. By reason of the peculiar con-
struction of his. motor the ‘inventor is en-
abled to utilize motion given to a descending
column of water in connection with a tank
containing compressed air, to operate an
ascending column of water in a pipe leading
from the main tank containing compressed
air. A water-wheel is thereby. operated to
impart motion to any desired machinery. The
invention includes a combination of supply-
pipes leading to -their respective main air-
tanks, a discharge-pipe leading from one of
these pipes, and a compound expansion-engine,
whereby the pistons, operating to give momen-
tum to- the columns of water in the several
supply pipes, can be expansively operated.

FIRE-ESCAPE.—WiLL B. Woob,; ‘' Shamo-
kin, Pa. The improved fire-escape is designed
to enable persons to lower themselves in
safety from a burning building, In some of
its features the device is applicable for use as
as safety apparatus for elevators or inclined
railways. The device is of the kind in which
the movement of the casing over the rope, or
of the rope. through the casing is retarded
and regulated by a centrifugal governor and
brake.

AIRSHIP.—RoBeErT H. BorTs, Richmond,
East Yards, Cal. The inventor has endeavored
to devise a practicable, safe, and trustworthy
form of airship, constructed with the lightest
and strongest framework and provided with
propellers for raising and lowering the entire
vessel. A gas-bag of peculiar construction
is employed. Steering devices direct the
course of the airship. The gas-bag is of ann-
ular form and of such character that it serves
during fiight as an aeroplane and also, in de-
scending, as a parachute.

TYPEWRITER.—JuaN B. VibaAL, Havana,
Cuba. Mr. Vidal has devised an arrangement
of keys to enable the operator readily to op-
erate the machine with a very slight move-
ment of the fingers. A series of depressible
keys and two series of keys movable forwardly
and rearwardly are provided. One of the lat-

‘ter series is located in advance, and the other

in the rear of the depressible keys. The for-
wardly and rearwardly movable keys project
upwardly beyond the depressible keys imme-
diately adjacent thereto, so that a finger en-
gaging a depressible key may, by a slight
movement, operate the adjacent key of the
second kind, and the latter key will form a
stop to -guide the finger to the depressible
key.

Railway Contrivances.

DUST-GUARD.—HARrRY C. TAzZEWELL, Wil-
mington, Del. A carrier has an opening for
packing devices, in which opening is a packing-
ring secured to a spring-ring. One end of the
spring-ring is fastened to the carrier, the other
end being free. This free end of the spring-
ring is operated upon to expand the packing-
ring. The dust-guard efficiently serves its pur-
pose. The packing can be conveniently re-
newed when necessary.

TICKET-HOLDER.—DAvVID B. METCALF,
Tarrytown, N. Y. To facilitate the work of the
conductor and to relieve the passenger of
much trouble, Mr. Metcalf intends to hold the
ticket in a simple device secured to the top
of the seat. The holder saves the conductor
the trouble of asking for the ticket and the
passenger the trouble of producing it.

AUTOMATIC SAFETY GEAR AND SIGNAL
SYSTEM.—WiLLiAM W. MURCH, Brooklyn,
New York city. The invention is a block sys-
tem for railways. The purpose is to provide
an improved, automatic safety gear and signal
system designed mechanically to set the sig-
nals for the different blocks or sections by the
passing trains and for preventing collisions by
automatically shutting off the steam and ap-
plying the brakes to bring the train to a
standstill without any action on the part of the
engineer, in case he should have disregarded
a danger signal and should be about to pass
upon a section of the road occupied by another
train.

CAR-WHEEL.—HARRY C. TAZEWELL, Wil-
mington, Del. The invention is an improve-
ment in. car-wheels, relating particularly to the
construction of the wheel. Means are pro-
vided for lubricating the wheel, securing it
upon the axle, and preventing the entrance of
dust between the wheel and the box.

Miscellaneous Inventions.

MARINE VESSEL.—WILLIAM NIEMEYER, St.
Joseph, Mo. The vessel has a peculiar form
of hull, which enables it to move through
the water, according to the inventor, with less
resistance than has heretofore been possible.
The vessel is constructed with a square stern;
and this square stern is provided with a
scoop-like rearward projection, leaving an air
space to avoid the suction or drag resulting
from the passage of the hull through the
water.

FILING-CABINET. — SAMUEL T. YOUNG,
Glasgow, Ky. This ﬁlfng»cablnet for deposit-
slips, canceled checks, and the like, consists
of a stand, a body having fiat side sections,
and a flange extending outwardly at the base.
Opposite the fiat sides are filing-pins arranged
to receive the filed papers, the end edges of
which rest against the fiat sides. The papers
may hang over the edge of the fiange-plate.

APPARATUS FOR FILING CANCELED
CHECKS OR OTHER PAPERS.—SAMUEL
T. YouNg, Glasgow, Ky. The apparatus con-
sists of a frame having a series of steps on
which are narrow boards, each separated from
the riser in front and in the rear by a narrow

space. On the boards a series of separable and
vertical filing and canceling points are se-
cured. The boards are thus spaced to permit

the fingers to run along both sides for the
purpose of looking up any particular check
or collection of checks. Any check or voucher
can be readily found at any time, so that it is
an easy matter to learn the exact standing of
any account.

METHOD OF PURIFYING WATER.—WAL-
TER DBERVAUX, Brussels, Belgium. It is well
known that lime water can be purified by boil-
ing, whereby carbonic acid is liberated, and
calcium carbonate precipitated. This inven-
tion relates to the purification of water by the
ebullition process and has for its object to
provide certain improvements whereby a thor-
ough and easily regulated physical and chem-

‘ical action is obtained.

Nore.—Copies of any of these patents will be

-furnished by Munn & Co. for ten cents each.

Please state the name of the patentee, title of
the 1nvention, and date of this paper.
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Business and Personal {ants.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 1810.—For manufacturers of clasp
buttons, such as are used ongloves.

*T. 8.” Metal Polish. Indianapolis. Samples free.

Inquiry No. 1811.—For the dealers in the Stengel
patent casters.

WATER WHEELS. Alcott & Co., Mt. Holly, N. J.

Inquiry No. 1812.—For gasoline engine castings
up to 6 horse power.

Metal substitute. Crane Brcs., Mfrs., Westfield. Mass.

Inquiry No. 1813.—For dealers in interlocking
rubber tiles tor tuing floors.
Stencil Machines.—A.J. Bradley, 101 Beekman St. N.Y.

Tuquiry No. 1814.—For manutacturers of print-
ing presses for printing advertisements on pencils.

Gasoline Lamps and Systems.
Chicago.

Turner Brass Works,

Inquiry No. 1819. For a small furnace for smelt-
ing copper, from 1to 3 hundredweignts at a time, using
kerosene for fuel, it possible.

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

Inquiry Ne. 1816.—For manufacturers of alumi-
nium or metal figures, letters and trade checks.

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

Inquiry No. 1817.—For manufacturers of ma-
chines for renovativg teathers.

Rigs that Run. Hydrocarbon system. Write St.

Louis Motor Carriage Co., St. Louis, Mo.

Inquiry No, 1818.—For manufacturers of novel-
ties for the mail order business.

For sheet metal stampings and novelties try Standard
Stamping Co., Seventh and Hudson, Buffalo, N. Y.

Inquiry No. 1819.—For manufacturers of mac-
aroni machines.

Ten days’ trial given on Daus’ Tip Top Duplicator.
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city.

Inquiry No. 1820.—For manufacturers of speed
indicators tor obtaining the speed ot an engine or
pulley.

CANS.—4 pint and ¢ pint tin cans are manufactured
by National Cement Co., Toledo, O. Write for prices.’

Inquiry No. 1821.—For dealers in the * Bend-not”
Dragon silver steel pins, made 1n Germany. .

Automobiles built to drawings and special work done
promptly. The Garvin Machine Co., 149 Varick, cor.
Spring Streets, New York.

Inquiry No. 1822,—For manufacturers of games
and boards on which to play them.

Manufacturers of patent articles, dies, stamping
tools, light machinery. Quadriga Manutacturing Com-
pany, 18 South Canal Street, Chicago.

Inquiry Ne. 1823.—For manufacturers of corn
oil.

Constructor and operator of wood chemical plants,
including refineries and by-product apparatus. O. A.
Myers, 626 West Fourth Street, Cincinnati, Ohio.

Inquiry No. 1824.—For manufacturers of cocoa-
nut o1l.

Designers and builders of automatic and ‘special
machines of all kinds. Inventions perfected. The W.
A. Wilson Machine Company, Rochester, N. Y.

Inquiry No. 18:25.—For manufacturers of small
sets of wireless telegraphy instruments.

FOR SALE.— Handsome 24-passenger automobile
coach ; also 2-ton steam freight wagon. Both new. C.
Francis J enkins, 1103 H st. N.W., Washington, D. C.

Inquiry No. 1826.—Wanted, to purchase patents
on articles suitable for general consumption, such as
novelties, etc.

‘I'ne celebrated * Hornsby-Akroyd ” Patent Safety Oil
Kngine is built by the De La Vergne Refrigerating Ma-
chine Company. Focotof East 138th Street, New York.

Inquiry No. 1827 .—For manufacturers or dealers
in divers’ supplies,

WANTED.—The address of the manufacturers of the
metal iridium. Address Geo. Manuel, 22 California
Street, San Francisco, California.

Inquiry No. 1828.—

WANTED.—Experienced draughtsman on mill ma-
chinery und machine tools. Permanent employment
assured to rapid and accur.te draughtsman. Beth-
jehem Steel Company, South Bethlehem, Pa.

Inquiry No. 1829.-For leading bolt and nut

manutacturers in the United Scates, England and Ger-
many.

For dealers in casein.

Capt. Paul Boyton, Coney Island, general agent for
all high-class amusement devices. In direct communi-
cation with amusement managers throughout the
world. - In case you have an amusement device that
you desire to place on the market address Paul Boyton
Sea Lion Park, Coney Island.

Inquiry No. 1830.—For dealers in articles for the
queensware business.

The Excelsior Machinery Co., of 25 Whitecross Street,
London. England, proprietors. of inventions in special
muachinery. are prepared to develop, exploit and nego-
tiate the sale ot patented inventions, protected in Great
Iiritain and Kurope, aiso open to undertake the exhibit
aud sale of any c'ass of machinery; having spacious
warehouse and showroom accommodation with power,
ete. '

Inquiry No. 1831.—For manufacturers of water
gas appliances.

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

Inquiry No. 1832.—For manufacturers
lJaunches operated by alcohol vapor.

Inquirv No. 1833.—For dealers 1 the electrical
water heater invented by H. M. Hil J

Inquiry No. 1834.—For manufacturers of steel
plates, bars and pipea for iron shipbuilding,

of

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
December 24, 1901,
AND EACH BEARING THAT DATE.

[See note at end of listabout copies of these patents.]

Adding machine, F. A. Worden.......... 689,447
Adjustable wrench, J. C. Burges: 689,606
Advertising device, E. L. Perry. 689,614
Air brake, G. L. Colledge..... 689,576
Air compressing and cooling ap .

D273 S .. 689,702
Air compressor regulator, W. Prellwitz.... 689,565
Alarm, see burglar and fire alarm.

Amalgamator and concentrator, I.
SPrigg8 civevrereniirienerocseneancnns 689 695

Amalgamator, concentrating, A. M. Horton 689,805
Ammonia for waste products, ma kig,

R. Besemfelder.-.....cocouveuiecononans 689,780
Angling device, W. C. Kepler............. 689,497
Animal rack, hay rack, and wagon body,

combined W. P. Ley.o.oeeeeennnnannn, 689,594

ey
Animal trap, R. J. Douthett . 689,641
Annealing box, P. Meehan.......

Anvil mechanism, T. F. Rowland.

Auger holder, P. Theobald....... 686,434
Automatic brake, J. Hughes..... t389,492
Automobile driving car, J. Ridley. 689,412
Autovehicle, 'W. E. Stirling....... 689,659
Axle, J. S. Taylor... . 689,763

@
@
08
)
-
©

Bag holder, J. L. Herr.

Baling press, I. V. Jone

Baling press, Tom & Walk 689,
Ball mixing and dischargmz ap .

Duhamel 689,710
Bandage, suspensory, Rogers & Cuthber 689,752
Basket, J. Lane...ooeeeeenannaanaanenns 689,678
Beanng adjuster for connecting rods, Kester

& MOOTE««eeuusnnsuusnnnsnanssosceenns 689,727
Bed pan, side, S. C. Wolfskill............ 689,446
Belt shifter for embossing nresses. M. L.

Bristol ......cceieiiicaraacanaiannons 689,382
Bending machinie{, E. kElnteldt . 689,
Bicyele, C. L. OPACK. « o vveseeseannaccaens
Blcy¥cle driving mechanism, J. 8. Copeland. 689,795
Bicycle frame, J. S. Dikeman.............. 689,467
Bicycle support L. de Intinis....... 689,646
Bicycle support or rest, D. H. Barry.. 689,451
Bicycles, etc., brake for, W. B. Govett 689,485
Binders or headers, pneumatic attachment

for, E. Hafermehl...........ccccceeee 689,800
Blackboard, S. Collins.. . 689,539
Blasting agent H. von Dahmen.......... 689,577
Block, see building block.

Boiler: see steam boiler.

Boiler flue coupling, G. L. Autenrieth...... 689,630
Boiler furnace or ue, corrugated, J. Nodder 689 688
Boiler furnace, steam, J. Van Develde . 9, 62!
Bolster, body, A. H. Hagemeier......

Book rest or holder, A. B. Shaw
Boots or shoes, machinery employed in th

manufacture of, J. M. Gibson et al.... 689,484
Bottle carrier, Snow & Palmer........- .. 689,694
Bottle. non- reﬁlllahleb J. J. Brown....coceeee 689,383
Box, see annealin, 0X.

Box, J. H. Greengstreet .................... 689,582
Box or package blank. W. J. Walker. .. 689,663
Brake, F. C. Taylor.....c.ccveeuenese 689,762
Brake shoe, J. D. Ga]lagher. 689,482
Brake shoe, H. Jones........ 689,496
Brick cutter, S. McAdoo 689,651
Brush, JdW. llK];iles.f.. .......... 689,591
ollsher fo
Brusp a8 (l))ramer 689,464
Buckle harness, 689,384

Buildin block, S. T. Trumbull.
Burlar %md fire alarm, L. H. Wil

Burner, H. E. Gray.....ccccceeceees
Burner, F. F. Dow. Lo 689,814
Burners and mantle suooorts. ¢ s

Herskovitz . .cveeveeecanoccseanasccns 689,720

Button, ornamental, J. Derus......

Cabinet for small articles, J Hoult

Cable coupling. wire or other. T. R. Gama-
lielson

Calculating (;ng(i:hii‘rl]e, C. CE ELochI(ék..

Calipers an viders,

Cam%ra, photographic, Carlton & Goddard. 689 792

Cameras plate-feeding mechanism for,

0. Foersterling. .- ceoeeensreranscnsnes . 689,479
Can, see ice cream can.

Candle holder and save all, W, Dall........ 689,796
Cane loader, su; A. H. Schierholz...... 689,421
Canteen and mﬁ(ing same, enameled army,

M. E. Irwin «eecennnnn .. 689,797
Car brake, L. de Intinis . 689,647
Car, convertible dum H S. Hart 689,583
Car coupling, B. F. ugh........ 689.644
Car coupling, E. C Standinger 9,7
Car door, R. @Y cevneneanes 689 737
Car end sill, R. V Sage 689,833
Car fender, L. Castin........ 689,705
Car step, folding, M. Weber. ... 689.62
Carbureter, Clark & Cothran............... 689,460
Card or photograph holder, Parker & Gott. 689,689
Cartridege capping or decapping machine,

Barlow & Derby......cceoviuiiiiaeenns 689,699
Caster, furniture, W. Livingstone.......... 689,553

Casting of piz metal. apparatus for the

continuous, J. M. Hartman............ 689,584
Ceiling construction, straight, C. Lorenc . 689,554
Celluloid records. = manufacturing. .

CADPDS  «evvenernrenneinesoncsoceansanns 689,536
Centrifugal distributer, H. W. Blaisdell.... 689,456
Centrifugal extraction, J. J. Berrigan...... 689,570
Centrifugal machine, J. J. Berrigan, i

9,571, 689,572
Centrifugal separator drum, F. O. Nllsson 689 620 ,
Chart, adjustable, W. MecDowell........... 689,685
Cheese- cutting apparatus, computing, W.

M. BEVAMB...uuttennesanreseocnnanssnns 689,581
Cigarette cutter,1 il‘ le Hermida. e ton 689,671 '
Cigars from origina oxes, machine for

gvending 0. Smith......coeiiiieeennn. 689,693
Clavier, practice, A. C. Bergman . 689,779/
Clock, G W. Adams........cce00 . 895.30
Clothes tongs(,l E. vvl tIi.mtmmle_lrs..s....C...d.l.. 689,731
Clutch, spee regulating, . redle-

banzhp ...... g ............... lli ....... 689,812
Cocks, means for electrically controlling gas,

H. Borchardt.......ccceeeeeeeacsoccnns 689,380
Coop, folding poultry, W. H. Hodges...... 689,397
Copper from ores, extracting, G. H. Water- "

DULY  ciiievniinnnneennanaennnns 689,835

Corncob pipes, machine for prefsing
material into the interstices of,=

PUIVES ....iiiiiiiiiiiieearaany i ,690
Counting or adding apparatus, E. Moriaﬂty 680,738
Coupling, see boiler flue connling.

Crane cut out, G. A. Hassel.............. 689,670
Crate for shipping globes, J. N. Hahn.... 689,487
Crate form, Decow & Stewart

Cue, spring, H. L. Haskell .. 9,5
Cultivator, J. McKibbin............cc0onee 689,686
Cultivator, cotton chooper attachment. J. J.

ViCKers ....veviiinninnninnnnnnnnnnnns 689,442
Currents into continuous currents and in-

versely, apparatus for transforming

single and multiphase alternating,

Rouge & Faget.......covvivieiinnnnnnn 689,566
Currycomb, I. E. Spangler. 689,760
Curtain hook, J. Boyd.. 689,632
Curtain pole, M. J. Trie 689,661
Dental tool, S. W. Platt. 689,596
Dentist’s cabinet, W. G. H 689,589

Diffusion vrocess. E. B. Williams. . 689 838

Disnlav card for vencils. etc.. E. E. Blakes-

................................... 689,667
Distl]llnz apparatus. sawdust. E. 8. Hutch-

inson ... i 689,723
Drstllling, drying, and evaporating ma-

chine. continuous vacuum. .J. A. Wat-

1 689,768
Door hanger, J. Handschumacher.......... 089,395
Door hanger, J. E. Ahlvin................. 689,569
Door support, J. Goeller................... 689,714
Draft equalizer, C. C. Holzworth.......... 689,804

Drawers, boxes, etc., clip or holder -for
fronts of, S. T. Trott
Drawing tdble, H. A. Davis
Drill frame, post, A. Walker
Drying apparatus, C. H. Fish
Eaves trough hanger, F. L. Burch . ,
Electric battery, l. Jo Balleserensnvnree 689,776

cable and manufacturing
Heyl-Dia

same,

Electric
G.

ord,
Electrle circnlts, limiter or interrupter for,
Patterson.............ooovvean..

Electric cut out, A. D. Wheeler..
Electric elevator, J. W. Moore..
Electric light telephone. or teleer
sectional, W. B. Crossland..
Electric reel, automatic compensator

Electrlcal device, 8. C. Harris
Elevator, M. E. Neenan............
Engine, see magnetic engine.

Engine cvlinders. apparatus for cooling ex-

689,613
689,452
689,830
! 689,453

. 689,836
. 689,683

! 689,387
. 689,826

689,541
689,489
689,510

plosive, J. A. SecCOor........cevcivuenns 689,568
Engine frame, J. A. Secor........... ... 689,567
Engine indicator, steam, J. C. 689,640
Engine stop mechanism. Bradburv & Wash-

ington ..... . .iiiiiiiiiiiiiii e 689,784
Engines, electric igniter for explosives, J.

B. Boisselot......coiiiiioreeniaiiaaaaa 689,457
Envelop or sack. C. A. MeadowS.......... 689,681
Exercising apparatus, electric, A. Olson.... 689, '406
Exercising device, BE. Perry................ 689 652
Exercising machine, M. B. Ryan.......... 689,418
Exhibiting miniatures, device for, L. J.

Dirand ...viiiiiiiiiii it 689,709
Extension screen, H. A. Way. . 689,769

Eyeglasses, E. H. Howitt..
Eyeglasses, G. W. Wells
Fabric edging, L. B. Purinto:
Fabrics, making multicolored, }<.

689,617
689,664
689,746

. 689,659

Fanning mill, C. H. Michael ........... . 689,504
Farm gate, 3. L. J. Dowsen...... . 689,469
Faucet, measuring, J. P. Dobbyn.. . 689,468
Feed gate, C. H. Fish..................... 689,478
Feeding water into boilers, apparatus for

Shackleton & Flather.................. 689,757
Felt, A. Fusal...............oiiiiiiiiaat 689,713
Fence pickets, machine for making wire,

Smith & Harris...........coocevennns 689,488
Fence stay, wire, S. C. Davis............. 689, 1465
Fencing, machine for making wire, Smith

& HAriS. et iienieenereeeeenannanens 689,430
Fifth wheel, G. Benjamin....... . 689,701
Fire alarm, Hansen & Harrison. . 689,817
Firearm illuminator, F. D. James . 689,547
Fire escape, T. T. Brown......... . 689,703
Fire extinguisher, R. O. Jones . 689,648
Flushing tank, W. Snider.............. 689,759
Forging nuts. et .

Reynolds . 689.411
Fracture apparatus, . 689,831
Frame forming bracket J. Wildlng ........ 689,665
Furnace fuel-feeding mechanism. W. Me-

Clave ..ivuiiiiiiieiiiiiiiii it 689,740
Furnace grate, W. McClave......co..uouuunn. 689.827
Furnaces, apparatus for feeding fine fuel

into, G. S. Emerick...........oi0uunnn 689,579
Furnaces, iron notch for blast, J. M. Hart-

10 689,585
Gage, apparatus for the production of ac-

curate, Ckelt. . ...ovviieinnnnnnnnns 689,389
Garment press, C. M. de Forest. . 689,544
Garment, sanitary, G. Turner........ . 689,602
Garment supporter, Bloom & Mensor...... 689,534

Sieverts & Juer-

Gas burner, incandescent,
gens
Gas generator, acetylene, C. E. Colomy.
Gas generator, acetylene, C. Sebelle..
Gas generator, acetylene, T. A. Bryan
Gas lighter. catalvtic. W. H. Porter.
Gas lighting means, H. Borchardt.689,
Gas motor, explosive, E. Caillavet..
Gas producer, W. wlndell
Gas producer,
Gas reversing valve, Richards & Marshall.
Gate, D. Meyers ......................
Gauntlet, E. L. Meyers...t...cueeeeennennn
Gelatin yieldable liquid from fish,
obtaining, E. R. Edson.........ccc0..
Glass silvering apparatus, C. Laval........
Gold recovering apparatus, O. M. Lawrence
Gold saving apparatus, C. G. Hambleton..

w

Governor stop attachment, steam, W. Kitts

689,657
689,540
689,756
689,789

689,401

Grading and dirt loading machine, self-pro-
pelling, G. F. Conner........cceeeueee 689,638
Grain cleaner, W. C. Rowe....... . 689,597
Grain drill or seeder, T. Carney 689,634
Grain separator and threshlng machine,
0. & S. Mclntire.......cooiviiiininnnn 689,828
Grate cut out, W. McClave... . 689,560

Grate, shaking, G. S. Herrick.

. 689,645

Grease from garbage, extracti .

Brown ........c.iiiiien. . 689,635
Gun barrel, W. F. Markham.............. 689,501
Gun _ barrels, manufacture of rifl W. F.

Markham .......ccieeviennnnnnnnnnnns 689,502
Gun sight, S. B. Fischer.......... . 689,476
Hammer, stene mason’s, A. Gade . 689,481
Hanger apparatus, C. H. Scammell . . 689,420
Harrow, A. Lindgren................ . 689 595
Harrow, disk, Burdick & Robinson. . 689,574
Harrow, rotary, R. Rakestraw......... .. 689,515
Harvester attachment, J. H. Marshall . 689,403
Harvester, corn, Perry & Hart....... . 689,744
Harvesting machine cutting apparat 3

Baringer . 689,533
Heating apparatus, J. Schumann. . 689,755
Heating apparatus, A. Karst... .. 689,842
Hog ringer, W. A. Holland..... . 689,721
Hoisting device, R. D. Fannon . 689,642

Hoop machine, wire, A. F. Dic
Hopper gate, double door, T. T Willia
Horseshoe, W. Tharby
Horses, means for restra
Hose reel, G. D. Gibbs
Hub, O. F. Miller..............
Hub, vehicle, A. R. Braden
Hull construction, C. H.
118+
Hydrocarbon burner, A. Braun..
Ice cream can, J. Quinn........
Ice cream cutter, H. Newcome
, Ice cream freezer, H. G. Cordley
Incandescent mantles. means for transport-
ing, Rogers, Jr........ccovvivinn..
Indicator, P. A. Smith...............
Inflatable roller, Johnson & Marshall
Insulation.

apparatus for covering electric
conductors with, G. E. Heyl-Dia......
Interrupter, T. W. Topham..........
Ironing board support, Smith & Parke
Jar covering fastening, fruit, I. P. Doo
Joint guard, C. Whltney
Kitchen table, extension top, W.
Knife, R. Papendell...........c.c.cuun...
Knife cleaning machine, H. Shaw.......
Lace stretching frame, C. E. Hobbs
Lamp, gasolene, F. E.
Lamp lenses. adiustable supboort for.

Kimball ............iiiiiiiiiiinna.,
Lamplighter, time, O. V. Signrdsson .....
Lamp, pit satety, E. SSmon...........

Lamp, wax burning, Pursall & Jackson.
Lantern, signal, E. E. Noble .
Lasting machine, D. Schanzer..............
Leather wringing machine, A. E.
Linotype machine, G. A. Vassberg.........
Liquid vending apparatus, automatic, New-

man & Borsodi................ ...
Lock, F. P. Keenan........oeuvieueuennnns

Lock and latch, combined, Ferguson &
Chafe (reiSStle)......coeveeencnrecncncas
Loom, circular, C. Hill................

Looms by the quantlty of weft in the shut-
J. H.

tles,

Klerx
Lubricating device,
Lubricator for shattmg. etc, J. &
Magnetic en%me or motor, R. R. Gllman
Malt drum, K. Knuttel................
Mangle feed apron, A. Conkling
Match making machine, H. C. La Flamboy
Match making machinery, J. & E. L.

mechanism for controllmg,

White .. ... i
Mechanical movement, E. H. Vogel........
Merchandise transfer apparatus, A. W

Swanitz ........o . il
Metal from ore, machine for extracting,

A, I Irwin. ..ot
Mill. see fannineg mill.

Miner’s ratchet drill, J. Lucas et al......

Mirrnr, combined hand and stand, J. H.

ULTY  cevvennnsnnesbennnnnnnnnnnnnnans

Mirrors with tranl;slug\ent colo&r Idpcoration,
munutucture [ agner orenz,

! 689,525,

.. 689578

689,444

. 689,433

689,696
689,643

. 689,736

689,633
689,821

. 689,785
. 689,743
. 689,687

689,639

. 689,590

689,614

Shortt.............. 689

. 689,519

. 689,598

689, 603

689,562
689,809

11,959
689,490

. 689,550

689,480
689,522
. 689,483
689,728

. 689,794

689,677

689,443
689,524

| 689,601

689,674
689,823
689,607

689,526

Molding machine, J. Kelsey...coveeeueanns 689,726
Molding machine, J. T. Rowlands.......... 689,841
‘Motion imparting apparatus, W. H. Baxter. 689 454
Mowing machine attachment, C. Hermann.. 689,803
Music sheets, adjustable rool for perforated

T. C. Brinkley.............
Napkin holder, A. H. Brownley

Needle threader J. R. Hoit 689,398
Nickel salts, produclng, H. 689,391
Nut lock, I. M. Channel.............. . 689,637

Nut or die and common nut, combined in-

tegral threading, A. E. & C. H. Mann 689,555
0il from fish, etc., extracting, E. R. Edson 689,372
Ordnance, F. P. & A. M. Roberge.......... 689,413
Ore leaching apparatus, R. L. Graves ... 689,799
Organ, reed, . White.............. . 689,770
Package ﬁlllng machine, L. F. Fales 689,474
Packing and storing vessel, A. Burson 689,790
Painting apparatus, dip, Orcutt & Snediker. 689,56
Paper bag holder, K. Francisco........ 689,798
Paper bag machine, F. Tyson............ 689,441
Paper bags, manufacturing square bottom,

C. F. Schmelz...............coiiia. 689,422
Paper bags, manufacturing square bottom,

W. A, LOreDZ....veuieeneraneennnnnnns 689,499
Paper makmg me{ ine, M. D. Keeney .. 9,400
Paper pail, anzit.........o.o.0.. ... 689,592
Partition or wall H. E. Sharp. . 689424
Pasting device t‘or printing pre: .

WalSer ..iiuiiieieieneneerecnrocnnnns 689,604
Perfecting press tisping mechanism. R.

Miehle ...ttt 689,505
Perforating and clenching device, F. L.

GreZOTY  tiivvevneernonsneencnonannnnan 689,394
Photographic roll holder, J. A. Robertson.. 689,751
Picture blackboards, etc., machine for mak-

ing, A. Deuther..........covvuvun. 689,466
Pipe coupling, J. H. Bickford .... 689,455
Pipe joint, G. F. Ryan.................n. 689,624
Packet closing device, Schutte & Saenger.. 689,654
Planter check row attachment, corn, E. C

Roberts ............ ittt 689,750
Planter, cotton seed, S. T. McKnight...... 689,508
Plants, composition for preserving. J. .

Howard ........ciiviiinirnennnnnannas 689,807
Plow, C. W. Carraway . 689,636
Plow, cultivator, M. M. Ritch 689,623
Postmarking and stamp-canceling machine,

E. Howard..............ocoiiuinns 689,820
Power and motion transmitting mechanism,

J. & Titus 689,764
Pressing apparatus, . 689,440
Printing and embossing press, J. T . 689,435
Printing machine, G. F. Read.............. 689,518
Printing machjne, multicolor, J. White.... 689,527
Printing machine, page, H. A. Rowland.... 689,754
Printing press, J. Thomson............ 689,437
Printing press, G. F. Read............ ... 689,517
Printing press perforator, A. C. Miller.... 689,619
Printing press, platen, J. Thomson........ 689,436
Pull cord, W. A. Tucker........... 689,662
Pulley, J. & W. Titus... e X
Pump, D. Lippy .

Pump stroke regulator, .

LOWrie «.iuieieieiinenriennanenennnans 689,500
Pumping engine, non-rotative, L. d Auria.. 689,775
Punch, H. C. Tevebaugh.................. 689,432
Puzzle, M. F. Boughner.................. 689,783
Rack. see animal rack.

Rail joint fastening, F. A. Dixon.......... 689,388
Rails, fastening ring for fiat- bottomed

Chenu & Gautreau.................... 689,637
Railway, M. Reedy... . 689,749
Railway brake, P. Hallot. . 689,716
Railway carriage door, A. urer. 689,404
Railway crossing, J. S. Janckes, J 689,494
Railway, electric, C. Hansel........ 89,545
Railway, electric, G. L. Fowler.... 689,816
Railway gate, W. H. Laughlin............ 689,498
Railway rail nut lock, Wright & Howard. 689,772
Railway switch, H. R. Luther............ 9,402
Railway system, electric, B. Cruvellier.... 689,706
Railway tie, J. E. York. 9,4

Railway tie, metallic, L. C

Rake and stacker, combined, R H. Jahns. 689,724
Reamer and tap, expanding, 'W. C. Anderson 689,666
Recording gage, F. L. Wolfe.........c..... 89,529

Rendering apparatus, E. R. Edson.
irt

Rhoestat, C. Wirt..................
Rock drill, F. Rattek...........ceciieunnns
Rolling mill feeding apparatus, H. E. Shel-

5 15 9,655
Rubber scrap, devulcanizing vulcanized

india, E. Heyl-Dia.........c...... 689,616
Saddle, harness, L. Duff.... . 689,470
Saddle, rifle holding, J. Jarv: 689,493
Sail, G. A. Lowry..... 689,648
Salt grainer, A. Johnso 689,675
Saw handle, detachable, H. 689,580
Saw swage, J. E. Davis....... 689,708
Saw swage, J. F. Ryan... 689,788
Scaffold bracket, F. Ewing ... 689,390
Scale, J. F. LaWwrence.........oeeeeeeeanas 689,810
Screw cutter’s bevel and pitch gage, S. M.

Hl1er. oot e 689,825
Screw driver and holder, F. Hoover....... 689,722
Scuttle operating device, M. Moll.......... 689,506
Seal, bag, A. DeniS.........ccvevevvuiinnn 689,542
Separating different substances from each

other, means for magnetically, C.

McKenna .......ccevieeieennencnenanns 89,561
Shafts, mounting rolls on, C. F. Tilton.... 689,834
Sharpener, disk, H. Barnaby.......... 689,777
Sifter, flour, M. Lary.......coceeeveennens 689593
Signal apparatus, electric visual, R. Ein-

bigler .. .i.iiiiiiiii i it it 689,711
Sink drain board, Hammann & Hooper.... 689,717
Skirt supporter and waist distender, M. C.

Becker ............... . 689,700
Sliding gate, Ware & Trent.. .. 689,767
Sluice gate for waterways, J. E. g. 689,771
Smoke or vapor condenser, S. G. Merrick.. 689,682
Smoke pipe register, W. S. Tuttle 689,697
Soda water fountain, C. Smith... 689,626
Sound record cylinders, making, A. 689,408
Spear or gig, 0. A. Norlund............... 689,743
Spinning and twisting fibrous materials,

machinery for, A. Metcalf............ 689,556
Spinning fibrous materials, A. Metcalf.... 689,557
Spring looping' machine, L. J. Sanker...... 689,520
Stacker and chaff separator, straw, Caro-

thers & Morris, Jr.....coevununeninnn.. 680,793
Stacking loose hay or straw, device for, R.

Griswold  ......ouitiiiiiiiinnninnnnn 689,715
Staple forming and setting machine, P. H.

Reibisch .......... .. .. iiiiiiiinnnnnn 689,410
Stapling machine, M. Hinkley............ 689,672

Stationery device, combination, C. O. Sand-

F 1 0 1 S . 689,419
Steam boiler, W. N. Oldman . 689,829
Steam engine, direct acting, F. Pra . 689,745

Steam generator, W. Hornsby et al.. .. 689,491
Stocking shield, T. E. Somerville.. . 689,600
Stone cutter’s tool, H. K. Hansen .. 689.;9(;
Stopper, J. BrooksS................ 689,075
Strap end retainer, E. I. Church........... 689,459
Street or station indicator, Davies & Ryan. 689,8}9
Sulfates and chlorin, making, A. Clemm.... 689,461
Surgeon’s sponge substitute, R. W. Johnson. 689,808
Suspenders, A. OISON......c.coveeeenncenns 689,40
Suspenders, H. 1. Jeffers. . 689,725
Suspenders, A. J. Koch.. 689,822
Snspensory, W. J. Hay... 689,718
Sweat joint, P. Mueller....... 689,684
Swimming appliance, O. Jensen...... 689,840
Switch and outlet box, M. Robinson 689,414
Syringe, A. W. Hitt............... 689,818
Tanning, B. & B. Allen, Jr........ 689,773
Telegraph, electric, H. A. -Rowland.. 689,415

Telegraph key, portable, C. Shirley...... 689,426
Telegraph, multiplex printing, H. A. Row-
Tand . 689,753

Telephone indicator, S. .J. Ballar 689,631
Telephone transmitter, electric, A.

........................ . 689,603
Thread cnttlng die, J. G. Spear........... 689,658
Threshing and separating appliance,

D. HaweS.......ooiiiiiitenennennnnnns 689,801
Ticket holder, D. Vines.................. 689,765
Tie, see railwav tie.

Tire heater, W. J. Hosack.............. 689,546
Tires, compound for stopping punctures

in pneumatic, Otto & Brennan........ 689,622
Tires, device for equipping vehlcle wheels

with rubber. S. Kortz............ 689,729
Tool, W. Newman.............. 689,742
Tool, combination, W. F. Arndt 689,774
Torpedo depth and rolling recorder, T. J.

MOriarity ...oveinieeenennnenennnnnnns 689,65C

Toys, packing and supporting, C. W. Beiser 689 377
Tramway or street railway, electric, B.
Sayers . 689,653

(Continued on page 13)
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FOR FINE, ACCURATE WORK
Send for Catalogue B.
SENECA FALLS MFG. CO.
** Water Street,
Seneca Falls, N.Y., U.S. A

MACHINE SHOP QUTFITS,

TOOLS AND SUPPLIES <775
< SEBASTIAN LATHE €020 CtNRRT 5
Foot and Power grgdSl'll;u::'Se;nl&n)thes, Plan-
SHEPARD LATHE CO., 133 W 20 St, ([umlnlx)nﬁsl,se&
Every km(l ot
Tool for Steam,
Gas, and Water
Fitters. Every
Tool has our
personal guar-
antee. We have
been the Lead-
ing Tool Manufacturers for Fifty Years . . .
WALWORTH MFC. CO.,
128 10 136 FEDERAL ST.,, BosToN, Mass.
GASOLINE
ENGINES £
are remarkable for
SIMPLICITY
and ECONOMY
Whrite for Prices.
0Olds Motnr Works,
1328 Jeff. Ave.,
Detroit, - - Mich.
Preventlon Better Than Cure.
The largest plants in the country
are using the
“ MONARCH”’ Engine-Stop System
with which it is impossible for an
engine torun away. Invaluable in
| csaires of accident or emergency, as
the engine can be stopped from any
portion of the plantby simply press-
fing an electric button. Safe, swift,

sure. Superiority commands respect.

Consolidated Fngine-Stop Co.

Successers to The Monunr Mfg. Co.
Waterbury, Co

INDUCTION
CO I LS for experi-

ments in X rays and
other electrical work,
¥~ Catalogue Free.

E. S. RITCHIE & SONS, Brooktine, Mass.

TRUSCOTT MARINE
MOTORS.

The simplest,
most powerlnl, and
highes

speed gasohne engines
of their class upon
the market.

Made single, double, and triple
cylinder, both two and four
cycle,ranging from1to 40 H. P.

Catalog for the asiing.

Trascott Boat Mig, Co.,

ST. JOSEPH, MICH.

If you want the best CHUCKS, buy Westcott’
Little Giant Double Grip
Drill Cbucks, Little Giant
Drill Chucks

Lathe Chucks, Geared
Combination Lathe Chucks.
Chucks, Independent Lathe Chucks. Made b
Westeott Chuck Co., Oneida, N. Y., S, Al
Ask foredtalogue in English, French, Spanish or German.
IRST PRIZE AT COLUMBIAN EXPOSITTON, 1893.

TOOLS

FOR MECHANICS.

Send for Free Catalogue No. 16 B.
The L. S. Starrett Co., Athol Mass., U.S.A.

WIRELESS TEL}L(J’RAPHY SCIEN-
TIFIC AMERICAN SUPPLEMENT Nos. 121:3. 1327,
1:328 and 1329, contain illustrat~d articles on this
subject by G. Marconi. Additional illustrated articles
by other authors are contained m sCIhI\TIF[c AMERI-
CAN SUPPLEMENT Nos. 1124, 1131.1177. 1192,
1°217, 1218, 1219 and 1309. These papers con-
stitute a valuable treatise on wireless telegraphy. Price
10 cents each from this office, and all newsdealers.

Mé&&&&&&é&&&&&é&&@&&&&éé&&?’

Plain Universal Lathe

To Owners of g:
(as Engines i
g Automobiles and g:
& Motor Carriages 3:
You can avoid use of
g batteries and expense »
of their constant re- ¢
» newals if you have in
S their place an
o »
#+ AUTOSPARKER.
S It can be attached to any machine, new or old.
Write for descriptive booklet, containing testi-
» monials from well-known makers and owners of
o gas engines, automobiles and motor carriages. 2:
g MOTSINGER I)EVI(,E MFG. CO. b4
P-4 14 Main St. Pendleton, Ind. >
KPP FSFPPPIIPPPI PP PP P PSSP S5 &

UNQUESTI[]NABLY THE LARGEST AMERICAN MANUFACTU .
ERTHIMAS Woror £, 100 Bonomay Bureaio NV

Trolley wire or other
tric traction, G. L.

conductor for elec-
lHeyl-Dia..

689,615

Truck, electrie, 1. 1. Rowland 689,417
Trunk, I V. Lundbeck...... 689,824
Tubes, apparatus for manufact g -

less metal, C. Ciangherotti............ 689,668
Twine, apparatus for making grass, G. A.

lm\\ [ R o W, S (RN 6 6 o o 689,649
Twisting machine. cotton sliver. G. L. Brow-

(U e NN 51" ) s GIIG o PG O 5. 5 0 689,787
Twisting  mue G. L. Brownell.... 689,786
Typewriters, machine for feeding envelopes

or other sheets to, C. M. Schmitt.... 689,423
Umbrella  tip retainer, R. T. Clark...... 689,538
LAtOlNll guard, II. R. Barnard 689,778
dhe C. E. Huxley........... 689,618
lve, safety, C. C. Dalmer.... 689,512
Vapor generator, A. Scharffe.... 689,625
Vehicle box, I. Knobel........ 689,676
Vehicle brake, S. L. Burger.... 689,386
Vehicle, motor, R. E. Olds.... 689,511
Vehicle wheel, motor, A. L. Kull 689,551
Velocipede, W. 1I. Snow........ 689,599
Ventilating apparatus, P. ' .. 689,739
Vessel, W. Blanchard.. . 689,782

Vessel for transporting granuls

A McDougall. . 689,741

Vessels, device for raising sunken, R. Tattu (,39,431
Violin mute, J. II. Fischer................ (89,475
Voltaie cell, IL. S. Amwake.. 689,450

Washing machine, J. M. Cook

Wateh, stop, E. H. Johnsen.. (»89 495

Water closet, W. H. Lloyd.. .. 689,679
Water heater, Allpress & Blakeslee...... (;89,531
Wax, manufacturing mineral, I5. von Boyen 689,381
Welts or rands, attachment for applying

W, B. Arnold........................ (89,532
Wheel rim turning machine, . Binfeldt.. 689,608
Wheel support, reducing, F. L. Wolfe.... 689,528
Whitlletree hook, Massey & Grammer...... 689,734
Windmill, T. Cdllle\ ............... .. 689,635
Window, A. S. J. Haygood..... . 689,802
Wire coiling device, M. Church..... 689,575

Wire crimping teol, Il Zimmerman.
Wire machine, barbed, W. Emery.
Wood bending machine, J. W. Lamt!

Wood. ete.. into small chips, machine

cutting, J. W. Corts...
Wrench, 0. A. Gatrell....
Wrench, G. Partillo...... . .. 764
Wrench, J. R. Iouts.............. ... ns‘) 80(;
Wrench lmndles, construction of, . Searle. 689,692
Writing ineradicable, rendering, S. J. Mor-

row (reissue).................00.95.. 11,958

Yoke, mneck, J. D. Gale.................. 689,392

DESIGNS.

Bag frame, S. A. Keller............ 35 464 35,465
Cabinet, jeweler’'s, S. Swartc 35,467
Can or jar, W. A. Lorenz. 35,471
Combh, W. B. Allen........ . .. 35,463
Cooker, C. M. Robinson................... 35,479
Couches or beds, frame forr extensible, A.

«de Piniec-Mallet...................... 35,488
Cushion, C. . Meinecke. 35,470
Display tray, A. J. bpru.;er 6a 35,476
Flower or shrubbery support, M

[ R | PR o o S0 I 35,474
Hub, vehicle, T. G. Mandt .. 35,485
Hydrocarbon burner, L. G. Heist.......... 35,480
Jar, milk, McDonald & Fitzgerald..35,472, 35,473
Kitchen vessel, G. Gnuchtel 35,477
Knife handle, O. Maussner.......... 35,482
Label case, druggist’s, A. S. Baird.. 35,468
Lamp, gas, A. H. Humphrey........... 35,481
I’an, muffin, L. Wagandt.......... 35,478
Retinoscope member, T. H. Bickerton.. 35,469
Rubber horseshoe, C. W. Bolton...... .. 35,484
Sandal, M. L. Hatheway.................. 35,490
Saw handle member, crosscut, L. Shallcross 35,483
Sewing machine table, Huber Hacken-

Droch L. e 35,486
Sewing machine R. L. . 35,487 | JOHN R. KEIM, Buffalo,N.Y.,U.S.A.
Sheet, i 25 Tmlm ...................... 35,489
Stand, onmmental E. M. Saettele........ 35,466
Trade marks.
TRADE MARKS. PALMER
B.xhing powder, J. C. Grant Chemical Com- MARINE and STATIONARY
......................... 37,511 to 37,513
Blood punhels, remedies for female com-
plaints. and liver pills. Lvdia E. Pink- .
ham A\l(-ﬁlicine Col. N 7 00 oEEEECLEEE 37,502 2 and 4 CYCLE
Boots and shoes and leather for same, Rice
° : 3 are no experiment, as they
& Hutehins..................... 37,490, 37,491 | 418 0 oD stnl operation
Branding liquor, N. E. 37,519 | in all parts of the world.
Bread sticks, B. Stevenson.. 37,510 Launches in stock.
(C,‘flél(]l}; and lml:-f'ﬂcitxiot“t Léf al\l[ lfaxay L }thm: 35,504 Send for Cataloguwe.
1Zars anc rlgarettes. Manar, 'O 2
COMPANY ittt it ii e enaannnn 37,505 PAL‘“ER")S%I'E’I?‘LO“,]
Cleaning preparation, certain named liquid, 3 -
AW B, IS ChWGINM. reeene o o = o isame o s o e osnos 37,614 -
Clocks, Bowler & Burdick Co... 37,484 BABBITT METALS _bIX ]'MPORTA‘R]T
Cloth' known as kersey, (. Hoffstadt...... 37,495 | formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1:23.
Cream and milk, condensed, Pacific Coast Price 10 cents. For sale by Munn & Co. and all news-
Condensed Milk Co...o.vtiinnnennn. 37,509 | dealers. Send for catalogue.
Cutlery, M. G. Rodearmel........ 37,522
Damping boxes, G. Stabler 37:527 NO DANGER oF EXPLOSION 0~
Fabries made from wool, wood and silk, and There is nothing to get out of
wool and cotton, Iolden, Leonard & ;)rd:]:, noth;ng “m u:ui;e alarm,
(O R WO TN = © et TR O 37,494 n the construction and arrange-
Furniture, certain named, IFred Macey Co... 37,520 '(':e“‘ ﬁf the lﬁ”""‘l““ “Y""ﬁ
Game boards, E. F. Carson........ 37,485, 37,486 ll’;’f&;‘.ﬁld(mm:]\':(}:e s"‘;ﬂg_
I'Im'd\\'are,ccertuin named, Smith & Ilemen- T est, mtes”l.(“d,mmm ble power
way D o SOOI O SO OI0 % RS 5 5 020 on the market. As e part is
Leather, patent, A. C. Lawrence Leather ’ mtemh[:fe\hle repa e easily
(G Y 37,489 .. made and the highest perfection
Lighters or match devices, certain named, ;::rr::teedhv(e;:ah\tﬂglp‘i‘”ffu“v
Acme Specialty Company . 37,498 Witte Iron Works O
Liniment, A. Roberts........ 37,503 519 W. 5th St., Kansas Lm,?ﬁ’o.
Liouors. distilled and soiritu
& 37,507

Magazines, H. S. Stone & Co.
Mineral waters, W. .. Loth
0il, olive, II. Kienzler
0Oils and lubricants, except lubricating oils,

tire fluids, and cement, J. S. Longhurst,

Ai75 AAn60.0000 00000 GOIEH.0:68 0.0 60 0 GIEI G 37,617
0Oils, llll)ll&lfllli. and illuminating, 0il Com-

pound Manufacturing Co............... '%7,518
Packing, rubber, Henion & Hubbell... . 37,621
Photographic pictures, F. H. Kingham.... 37, 482
Pianos, mandolins, guitars, banjos, violins,

and strings for such instruments,

Meloton Piano Co...............covuen. 37,487
Polishes for metal, wood, and enamel,

Buffalo Specialty Manufacturing Com-

PANY, . e e e e e lele eloe o = 37,516
Purses and tobacco ponchec coin, Meserve-

Stein Manfg. Co.... 37,488
Remedies, catarrh, W. K. 37,500
Remedies for coughs, colds,

similar afflictions, internal,

RO I, SN R , S 37,501
Saw handles, Simonds Saw Co. 37,524
Sheetings, I Norden 37,496
Sheetings and drills, W. H. Wisner & Co.. 37,497
Shoes, Tucker & IMagen.................. €
Soap contpound, IL M Wilson.......

Soaps and perfumery, Colgate & Co
Steam power and refrigerating plant appli-

ances, Whitlock Coil Pipe Co.......... 37,529
Switch, outlet, and receptacle boxes, and

cut outs, M. Robinson................ 37,5628
Thread, sewing, Clark Mile-End Spool Cot-

L0 TR s Y AP 37,493
Tin plate, tools. shovels, and nails. Manogue-

Pidgeon Iron Co........ccoviiiiininenns 37,526
Watch cases, A. M. Bachrach............. 37,483

LABELS.

“Blue Seal Rye Whiskey,” for whiskey, L

@ohen o, P . PP . ,861
“Colman’s Centrifugal Blue,”” for laundry

blue, J. & J. Colman, Lfd.............. 8,857
““Daisirosa,’”” for cigars, American Litho-

graphic Company.......ccoveeieienenenns 8,859
“Iliggins Eczema Cure,’”’ for a- medicine, W.

J. Illg ST oo e o000 0005004 o o 559000 8,868
“Hillier's Fragrant English a

verfume. L V. S Hillier....... 55 o 8871
“Mackinaw Rye W luskev, ’ for whisk v, J.

Cassidy & SOl t.iit it aiiiiinaniiaannns 8,860
“Mixed Bird Seed, K for bird seed, Munson &

(O PR SRR, RN S 8,862

(Continued on page 1k

DV ST T EYOUNG MIAN

This is usually the most difficult problem to
parents, ministers, professional men and others
to whom young men come for advice. Each and
every one has this question to solve from time to
time and isoften at a loss what to do. Itisarule
that ‘“he who helps another to help himself, helps
him best.” We are in a position to answer this
problem in this way. We would be pleased to
correspond with parents and others and acquaint
them with our plan to help a young man to help
himself. Through the generosity of the founders
of the school, and several prominent manufactur-
ers, the Trustees are able to offer each year a few
Free Scholarships in our Engineering courses to
deserving, energetic and intelligent young men.

The Scholarships for 1902 are now available and
applications will be considered from the readers of
the SCIENTIFIC AMERICAN. The course of study
offers thorough instruction at home in Mechani-
cal, Electrical, Stationary, Locomotive, Marine
and Textile Engineering, as well as Heating, Ven-
tilation, Plumbing and Mechanical Drawing under
instructors who are graduates of the great techni-
cal schools. Much of the instruction is under
regular teachers in the technical schools for which
Boston is famous. Write to the registrar of the
American School of Correspondence, Boston,
Mass., for full information, large handbook de-
scribing courses, methods, etc.

Gash for REAL ESTATE

no matter where it is. Send de-
wonderfully successful plan.

scription and cash price and get my
DER, North American Bldg., Pmladelpma Pa.

W. OSTRAN-

D L HOLDEN
_REAL ESTATE TRUST BLLDG PHILA,, PA.
OI.L MANUFACTURER

REGEALED ICE MACHINES

SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT.2.1899.

This modest cut and simple verse

Is but a plea in English terse.

To you who look for something good,
And, paying for it, really should
Not jeopardize your name or mon—,
For engine poor, too weak to run.
The Keim will never disappoint

In wagon, yacht or any joint.

THE EUREKA CLIP

The most useful article ever invented
tor the purpose. Indispensable to Law- (E
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. Inboxes of 100 for 25c.
'I'o0 be had of all booksellers, stationers
and notion dealers, or by mail on receipt
of price. Sample card, by mail, free. Man-
ufacr,m'ed by Consolidated Safe e‘]y

Pin Lo., Box 121, Bloomfield, N.

‘““ WOLVERINE”’

. .
s Gas and Gasoline Engines
STATIONARY and MARINE.

9 The *“Wolverine" is the only reversible

X MarineGusEngineon themarket.
It is the lightest engine for its
power. Requires nolicensed en
gineer. Absolutelysafe. Mfd.by

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

WARRENS Natural Asphalt Stone
Surfaced Ready Roofing.

The surface is completed
at the factory and does
not require paintinz. Dur-
able and economical. Com-
garanvely fire-proof. Has

inch lap edge. Genuine

Trinidad aspbalt. De-

signed for "application

witbout the help of skilled rogferg

Warren Chemical & Mfg. Co., 85 Fulton St., New York.
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medicine, L. Steinbrecher................ 8,865
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“Thomas’ Oxy-Mul,” for a medicine, T.
tell e, 8,867

“Yankee Crisps,”” for a food product, New
England Prepared Food Co.....evvevevae 8,863
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Use,””  for mirrors, American Specialty
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A printed copy of the speclfication and
of any patent in ihe foregoing list, or
in print issued since 1863, will be
this ottice for 10 cents, provided the name and
number of the patent desired and the date be
given. Address Munn & Co., 361 Broadway, New
York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further 6 particulars
address Munn & Co., 361 Broadway, New York.

drawing
any patent
furnished from
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Notes ' .
and Querzes

HAINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will he paid thereto. This is for
eur information and not for publication.

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

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

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

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

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

Books_referrod to promptly supplied on receipt of
price.

Minerals sent for examination should be distinetly
marked or labeled.

(8489) J. G. M. asks if cast iron balls
and cones can be cast so as to wear, and Jf
they cannot, kindly state what other material
can be used besides steel. A. Cast-iron balls
and cones are not suitable for bearings for

vehicles or machines. Nothing is better than
truly finished steel balls and bearings, hard-
ened.

(8490) D. L. O. asks whether or not

it was ever the general practice to build loco-
motives - with inside cranks in this country.
Kindly give the date at which inside cranks
were most generally used, and state roughly the
extent to which the practice of building this
type of locomotive was carried. A. Locomo-
tives with inside cranks were the prevailing
type with American builders commencing about
1831, and their building continued until about
1845. They were in use mostly for switching
engines as late as 1860 and possibly later.
The outside crank type were also built and in
use during the early period of locomotive serv-
ice in the United States, and began to displace
the center crank type for passenger service
about 1842.

(8491) C. B. H. asks: 1. I have a good

knowledge of the rudiments of electrical en-
gineering and am desirous of completing the
study as far as possible without the aid of an
instructor. Will yeu kindly inform me what
books you would recommend, also the prices
and the order in which they should be taken
up? A. Starting from a thorough knowledge
of elementary electricity, embracing all that is
contained in a book of the scope of Thompson's
“Klements of Electricity,” price $1.40 by mail,
you should then proceed to the study of the
dynamo, lighting systems, distribution sys-
tems, power systems, etc., in the direction of
practical work. At the same time a study of
currents, theoretically, should be carried on.
Thorough work should be done upon the mathe-
matics of the alternating current and the ma-
chines used in its distribution. You would do
well to begin with Ilawkins and Wallis' “Dy-
namo,” and take next Crocker’s “Electric Light-
ing,” two vols, price $3 each. Steinmetz's
‘“Alternating Currents,” price $2.50, i8 the
standard book on the theory of this subject.
Kapp's “Transformers,” $4, might follow this.
For the electric railway there are many valu-
able books. Crosby and Rell, price $2.50;
Dawson. $12.50: Bell, $3, may be named. The
work thus laid out as a beginning only ought
not to be carried on ‘“by the book” alone. It
ought to be taken in a laboratory where the
article which is the subject of study at the
time can be before the student and be handled,
tested and investigated. Tven a night course
at one of the excellent institutions offering
such courses in New York city would be far
better than a book course taken without an
instructor. 2. T should also like to know
the method employed In figuring-<charges for
light and power and how the wattmeter is read.
If different manufacturers’ instruments require

(Contwued on paye 15)
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Scientific
a different formula—preferably those in use
by the KEdison Company in this city. A. The

rotary wattmeter is a dial
read like the gas meter. A constant for the
instrument must be used in computing the
value from the reading, and each sort of in-

instrument and is

strument would of course have its own con-
stant.

(8492) W. H. P.—See reply to C. B.
H., above.

(8493) J. C. H. asks: Will you please
inform me whether there is any book treating
on electrical resistance and its principles. If
so, can you furnish it, and at what price? I
am aware that this is treated of in various
works but I want the most complete treatise
I can find. A. There is no separate treatise
upon electric resistance. It is fully treated
as to theory in such a textbook as Thompson's
“Flementary Lessons,” price $1.40 by mail.
The various data of metals, methods of meas-
urement, etc., are given fully in IFoster’s “Llec-
trical Ingineers’ Pocket Book,” just issued at

$5.
(8494) T. H. S, O. H. L. and others.—

Several of our esteemed correspondents have
taken exception to our statement regarding the
fall of rain into a rain gage. One suggests that
a gage would not catch any water if the wind
blew so hard that the drops were driven hori-
zontally. We should reply to that, neither
would any rain fall upon the ground in that
case. A rain gage would certainly catch all
the rain which reached the ground in that case.
The reason for the misapprehension upon this
subject seems to be that our correspondents do
not realize that the lines of the rain are nearer
together for the same amount of rain, as for
example one inch, when the lines of the rain
slant. Suppose that from a rod threads are
hung at equal intervals, and fastened at the
same intervals to a second rod below. These
threads will represent lines of rain falling
vertically Now take hold of the lower rod,
and draw it aside, holding the threads taut.
The upper rod, and the lower as well, will
still be horizontal as before. There will be the
same number of threads between the two rods,
but they will be nearer together. So will the
lines of rain, if a breeze springs up while it is
raining. A singular mistake is often made by
people which arises from a similar cause. If a
person goes out in a rain when it is calm,
and walks fast, he often thinks it has begun
to rain harder, because he is hit by more
drops. His walking is equivalent to a wind
in the opposite direction, and the rain drops
seem to slant and to be brought nearer to-
gether. He therefore thinks it is raining
harder. Our answer to Query 8404 gives a
simple way of understanding the matter. We
think anyone who carefully studies that answer
should come to the right conclusion, that if
gages were set each with an opening one foot
square, so as to cover all the ground under a
storm, all the rain which fell in the storm
must be found in the gages, and each gage
would have the rain water in it which fell
upon its square foot. If less fell upon one
square foot than upon another square foot, the
gage would not have as much rain in it as
others. We do not maintain that there is the
same rainfall in all parts of a storm. Eddies
of the wind may even turn the rain drops so
that they rise from the earth for awhile, but
we do maintain that a rain gage catches the
rain which would fall upon the same area,
if the gage were not there. This is absolutely
true except for the eddies which the gage
itself causes. If a gage is on a high tower,
the tower itself causes much larger eddies
of the wind, and the gage suffers from its
lofty position. In a proper location, how-
ever, eddies have only a slight influence, and
the gage acts in a normal manner. Rain gages
have been set in the ground so that the upper
edge was even with the surface of the ground,
to prevent the formation of eddies by the
gage. The Weather DBureau, however, does
not require them to be sunk in this way.

(8495) C. G. W. says: Will you kindly
inform me through your Notes and Queries
column how I can artificially color a meer-
schaum pipe? A. Ordinarily the pipe is boiled
for coloring in a preparation of wax which is
¢ ~orbed, and a thin coating of wax is held
on the surface of the pipe, and made to take
a high polish. TUnder the wax is retained the
oil of tobacco, which is absorbed by the pipe,
and its hue grows darker in proportion to the
tobacco used. A meerschaum pipe at first
should be smoked very slowly, and before a
second bowlful is lighted the pipe should cool
off. This is to keep the wax as far up on
the bowl as possible, and rapid smoking will
overheat, driving the wax off and leaving the
pipe dry and raw. A new pipe should never
be smoked outdoors in extremely cold weather.

Fill the pipe and smoke down about one-
third, or to the height to which you wish to
color. ILeave the remainder of the tobacco in

the pipe and do not empty or disturb it for sev-
eral weeks, or until the desired color is ob-
tained. When smoking, put fresh tobacco on
the top and smoke to the same level. When
once burnt the pipe cannot be satisfactorily
colored, unless the burnt portion is removed
and the surface again treated by the process
by which meerschaum is prepared. The color-
ing is produced by action of the smoke upon
the oils and wax which are superficially on
the exterior of the pipe, and are applied in the
process of manufacture.

]?,_l_E'.RFO RATED METALS

ORALL USES. MAafAsnfgg{‘lgﬁg;T
HARRINGTON & KING PERFORATING €.CRICAGS.

“TIE NAME IS EVERYTHING.”

Esterbrook

N an absolute
liits excellence

Accept nof/substitute.

THE BM STEEL PEN CO

W ..
orb.Cndu. : N.J MMSMN.V.J

“7 ANTED.—ELECTRICIAN. A COMPETITIVE
examination will be held at the New York Navy

Yard January 7, 1902, for expert aid (electrician) at $5.04
}? diem, Office of Superintending Naval Constructor,
nion_Iron ‘Works, San Francisco, Cal. Transportation
furnished to San Francisco. For application_and
further information apply to Commandant, Navy Yard,

New York.

[ l NvE NTo R s Anyone having patentable toys

s or original ideas of any descrip-

tion of toys caninterest MOSES COHEN & Co.,0f Dayton,
Ohio, by sending models or sketches to them at once.

8 EXPERIMENTAL, WORK. SMALL MACHINERY,
nVEELT‘INE;‘iEE!?g. MNOF.DEL‘ STENCIL wnmb Ibﬂmi!lﬂiu 8T N Y.
DRAUGHTSMAN with

TURBl NE theoretical education, English, French
and German, has worked in pnnmpaf factories of Swit-
zerland, understands avtomatic turbine regulators
thoroughly, desires change of posmo

mctlcal and

DRAUGHTSMAN, P. O. 713, New York.
MACHINES., Corliss Engines Brew ers’
ICE and Bottlers’ Machinery. IZI VILTER

MFG. CO., §9 Clinton Street, Milwaukee Wis.

MUDE[S [& EXPERIMENTAL WORK.

nventions developed. Special Machinery
. BAILLARD, Fox Bldg.. Franklin Square, New York.

MATCH FACTORY MACHINERY. W. E.
WILLIAMS, Mfr., 1001 Monadnock Block, Chicago,U.S.A.

Experimental & Model Work

\ New Microscope for Nature Study

\\ and for use in the Examination of Ores,
Metals, Wools, Fibre,. etc.

Queen Acme No. 6 ™% J,0cular sna

1 in. objective giv-
ing power of about 100 dl&meters, 1 set of
% 12 prepared slid es of ingect paris and otber
interesting specimens, all in case, 816.0 0
0¥~ Ask your mearest Optwum for it.

W'nte for Circular.

VIOLIN VALUE

A Violin bought by our Original
and unique plan becomes simply
an investment. It isalways worth
exactly what you paid for it. It
will pay you to investigate. We
carry the lnrgest line of fine and
rare Violins in America. Good 7
ones, $5 up. Easy payments, if j
desired. Large, handsomely illus-
trated catalogue FREE onrequest. |

The RUDOLPH WURLITZER (0.
255 K. Fourth St.,  Cincinnati.

PERFECT PUMP POWER.

. is attained only in the
TABER ROTARY PUMPS

They are mechanical,
simple and durable.Will
pump hot or cold fluid,
thin or thick. Requires
no skilled mechanic. "Most
power at least cost. All parts
interchangeable. Made of
iron, steel or bronze. Can be
driven by belt, motor or en-
%me attachment. Large lllustrated Catalogue free.

ABER PUMP CO., 32 Wells St., Buffalo, N.Y.. U. S.A.

FOR CEMENT-CONCRETE BUILDERS and
UNDERGROUND CONSTRUCTORS.

FOR S A L E. - American Patent for an
UNDERGROUND CABLE COVERING

Introduced by the German Government.

The Best. Cheapest and Simplest Method of Our Time.
Complete Joint Covering, not liable to break.
German Engineer (Inventor) will bein New York from
January 5th to 15th, 1902, and wishes interested parties
to address him as * Wllhelml,” Main Post Office, N. Y

Cir. & advice free. Wm. Gardam & Son.45-51 Rose St.,N.Y.
OUR 1901-1902 CATALOGUE
advertising at Wholesale Prices

FREE 20,000 BOOKS

sent free to youraddress. Postage 6¢c. Allbookscarried
in stock. One pr.ceto everybody. We save you money.
THE BOOK SUPPLY COMPANY.
266-268 Wabash Av - Chlengo.
Largest Mai! Order Bookse]lers in the Worla

. [PATENTED ARTICLES

AND NOVELTIES M aDE:itous contraer

in quantities by contract.
Hstablished 1875. OTTO KONIGSLOW, Cleveland. Ohio.

MODEL AND EXPERIMENTAL WORK.

Electrical and Mechanical Instruments. Small Mach’y
EDWARD KLEINSCHMIDT, 122 Fulton St., New York.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Specia} Ma~
chinery. E. Konigslow & Bro.. 181 Seneca St. Cleveland 0.

VOLNEY W. MASON & CO.,
Friction Pulleys,Clutches & Elevators
PROVIDENCE, R. |.

INVENTIONS PERFECTED.

Accurate Model and Tool Work.  Write for Circular.
PARSELL & WEED, 129-131 West 3Ist St.. New York.

Best Drying Machines and Coffee Hullers.
Established 187Y. S. E. WORRELL, Hannibal, Mo.

12=inch Pipe cut off and
Threaded with ease by one
man and a

FORBES

=== PATENT DIE STOCK

maller sizes proportionately
easy. Send for Catalogue.

THE CURTIS & CURTIS C

6 Garden St,, Bridgeport, Conn.

MK

THE WEALTH
OF NATIONS

PN

ability of your invention.

PATENT GIVES you an exclusive right to your

invention for a term of seventeen years.

sell, lease, mortgage it, assign portions of - it, and
grant licenses to manufacture under it.
system is responsible for much of our industrial progress
and our success in competing in the markets of the world.
The value of a successful Patent is in no degree commen-
surate with the almost nominal cost of obtaining it.
order to obtain a Patent it is necessary to employ a Patent
Attorney to prepare the specifications and draw the claims.
This is a special branch of the legal profession which can
only be conducted successfully by experts.
sixty years we have acted as solicitors for thousands of
clients in all parts of the world. Our vast experience en-
ables us to prepare and prosecute Patent cases and Trade
Marks at a minimum of expense.
quality and the rates are the same to rich and poor.
unbiased opinion freely given.
with you in person or by letter as to the probable patent

You can

Our Patent

In

For nearly

Our work is of one
Ous
We are happy to consul’

Hand Book on Patents, Trade Marks, Etc., Sent Free on Application.

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

MUNN & CO., Solicitors of Patents,

Main Office,
361 BROADWAY, NEW YORK.



Scientific American

JANUARY 4, 1902.
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STE’-\NBOI[ER I‘XPLOSIONS

«J- M- ALLENPRESIDERT  "W*B-FRANELIN * VICE PRESIDENT!
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alning In Popularity

Week by week, month by month, the demandsare grow-
; ing greater for the

WINTON
MOTOR
CARRIAGE

Every sale makes
a few others. Its
merits aloneadver-
tise it, and these
—— g n}c]ude elegar.ce
of appearance,
PRICE $1, 200- strength and sim-
plicity of construction, speed, safety, ease of handling
and economy of wor King.
THE WINTON MOTOR CARRIAGE CO.,
486 Belden Street, Cleveland, Ohio, U. 8. A.
FASTERN DEPOT, 150-152 East 58th Street, New York.

OVR 1902 MODELS

ARE NOVYW READY.

‘I'wo of our 1902 model two-
pussenger ﬁleasure carriages
won est certificate
and mnde fastest aver=
age running
time of an

American

class in the
New York-
Butfalo en-
durance run,
average
time being
14.80 miles
per hour.
Powerful
i engines and
Secure a place now

NO AGENTS
strong construction is our policy.
for delivery next spring.

THE HAYNES-APPERSON CO., KOKOMO, IND., U. S. A.

Crestmobile

PRICE $550

W

\ Simple and Comfortable.
A

o
CREST MFG. CO.
Cambridge, Mass.

PATENT AERIAL

WIRE ROPE TRAMWAY

For Transportation of Ore. Coal, Dirt, Timber, etc.

Perfect Grip Clip.  Absolutely Safe.

Operated by One Man. Cost of Maintenance Low.

Centre Street,

Loads Automatically.

ol rade Mark Registered.)
Unloads Automatically.

Capacity Largest Ubtainable.

P9z 1. LESCHEN & SONS ROPE COMPANY

Home O ffice, 920-922 North

3 Main Street, St. Louis, Mo.

92 Ce: New York City, N. Y.
Branch Offices, {137 E. Lake Street, Chicago,

85 Fremont btreet, San l«raumsco, Cal.

Now is the time to subscribe to the

SCIENTIFIC  AMERICAN

for the year 1902
Subscription Price, = =
3 lMonths Trial, 50 cents

152 PUHUHASE STREET, BOSTON, MASS

SEND FORKSACATALOZS

WORKS

$3 a Year

6u USE GRINDSTONES ?

S0 Wwe can supp:y you.
= mounted and unmounted. always
kept in stock.
specialtyof selecting stones for all spe-

cial purposes.

The CLEVELAND STONE CO.
2d Floor. Wilshire, Cleveland, 0.

Lt

I 30 S 1R 21
100\‘5 5 M= N
STy

HOW TO

Al sizes

ememper, we make a | HOPKins.

Ask for catalogute. iSelo IO

AMERICAN SUPPLEMENT

MAKE AN ELECTRICAL

Furnace for Amateur's [Jse.—'T'he utilization of 110 voit
electric circuits for small furnace work. 8y N.

Monroe

This valuable article is accompanied by de-
tailed working drawings on a large
nace can be made by any amateur who is versed in the
This article is conmmed in SCIENTIFIC

scale, and the fur-

No. 1182. Price 10 cents.

For sale by MUNN & CO., 441 Bluadwuy, New York City,
or by any bookseller or newsdealer.

Coasts on
Balls.
Write for
Circular
Box X.

BRAKE FRICTION IN CENTER OF HUB,

'(/Y()ll -WANT -THE -BEST

\J)THEO mﬁrW@S‘“

Simple.
9 P eces.
Light.
Guaranteed

Satisfactory.

THE BARWEST COASTER BRAKE CO., 83 Chambers St., New York.

Uprign Drifs

Complete line, ranging
from our New Friction
Disk Drill for light work
to 42=inch Back Geared,
Self Feed Drill . . . ..

ahead from 200 to 301
I'T burns kerosene,

o g
SEND FOR CATALOGUE

TUBULAR
DRIVING LAMP.

1'l" is the only perfect one.
1'"" will not blow or jar out.
I'T' gives a clear, white light.
W\ 1\; llke an engine head-

) b4 throws the light strm{zht

Send for bork ( free).

R. E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get special discount.
‘99N ESTABLISHED 1840. ws

Columbian Spirit.

TRADE MARK.

A Chemically Pure Methyl Alcohol. Price in bbls.
and ¢ bols., $150 per gallon. Columbian Spirit cannot
be taken mtemn]ly but for manutacturing purposes 1s
the equal of alcohol. [t is a water white spirit testing
%) per cent. of pleasant odor and free from impurities.

MANHATTAN SPIRIT CO.
Sole Manufacturers, BUFFALO, N. Y.

OF BOOK-KEEPING,
“ [ -l-“ SHORTHAND,
BUSINESS FORMS,

OFFICE WORK, etc.
»_.  with our PRIVATE
LESSONS BY MAILopen
= up Lo Young Men and
Womengood paying
positions.  We give
just the training needed
forsuceess in .business. No
interference with work—
only spare time required.
The cheapeat and best method. Highly endorsed. -
National reputation. We also teach English, Civil
Rervice and other courses by mail orat our school.
Established 47 Years. Trial lesson 10c. Catalog Free.

Ga
Bryant & Stratton, **§ i raro, N ve

TYPEWRITERS

Absolutely New MANHATTAN at much less than
manufacturers prices. Second-hand, all makes. Send

for Catalogue.
F.S. WEBSTER CO., 333 Congress St., Boston. Mass.

STEWARD'S WONDER

The Exponent of Highest Art in
ACETYLENE BURNERS izegaa%:cm:;z?as
STATE LINE MKFG CO., Chattanooga, T'enn, U. 8. A

107 Chambers St..New Yoxk

ARMSTRONG’S No. 0 THREADING MACHINE

Can be attached to bench or post.
Desiened tor threading the
smaller sizes of pipe,  iron or
brass, also bolts. Hastwo speeds,
one tor pipe 3§ to 1 inch; the
other for pl]U 14 to 2 inches,
inclusive. the rezulnr
Armstrong adjuetuble dies. Oth-
er attractive features. Send for
articulars. The Armnstrong
Ifg. Co., 139 Centre Street,
New York. Bridgeport, Conn.

CORK WALLS AND FLOORS

as well as Cork Ceilings. are now in vogue among up-to-
date architects and builders on account of Lheu‘durablll—
ty,artistic beauty and economy. g -

NONPAREIL CORK

is water-proof, sound-proof and
zerm-proof: a non-conductor of
1eut or cold; noiseless and sani-
tary ¢nd is excellent for deco-
rative ceilings and walls and
tor the tHoors ot houses, churches, schools, etc., and
the decks of yachts, etc.

THE NONPAREIL CORK M’F’G CO., Bridgeport, Conn.

AND PRICES

g g
W. F. & JOHN BARNES C0.

1999 Ruby Street,
ROCKFORD, ILL.

pressure.

149 3d East St.,

MORAN FLEXIBLE JOINT

tor Steam, Air or Liquids.
Made in all sizes to stand any desired

Moran Flexible Steam Joint Co.,
LOUISVILLE, KY.

Inc'd,

CYCLE
CHAIN

A NON-STRETCHABLE
=5 “EVERY LINK IS RIGHT.”

Mailed to any ad-
dress upon' receipt
00. d26 cents for fob. $2.00 per dozen.
CIIAIV COMPANY, Indlunupullu. Ind.

The No. 4
YOST

WRITING
MACHINE

The distinctive features of the Yost Ma-
chine, permanent alignment, direct inking
beautiful work, strength, slmplwlty, an
durability are shown in perfectlon in the
No. 4 Model.

Yost Writing Machine Co.

NEW YORK CITY. LONDON, ENG.

GARDNIR]JESTOCK

CHBESLY&CO fiie s,

CRUDE ASBESTOS

AND ASBESTOS FIBRE

nd W R. H. MARTIN,

MINhS and WORKS,
THETFORD, P. Q. | oFFICE, ST.PAUL BUILDING,
220 B'way, New York.

CANADA.
Blindness

.

Prevented and Cured
By the Great ‘" Acuna,” an
Electrical Pocket Battery which
removes Cataracts, Pterygiums,
ete. Cures Granulated Lids. Restores Vision. Positive
proof of cures given. No Cutting or Drugging, Eight-
een years’ success. Write for our 80-page Dictionary of
Diseases, Free. Address.

NEW YORK & LONDON ELECTRIC ASS'N
Dept. 19, Arlington Building, Kansas City, Mo.

Ashesto-
., Metallic
=== Packings

SHEETING, GASKETS. TAPE and PISTON PACKINGS.

Will stand the highest . ressure for either steam or
nydraulic work. Write for samples and price list.

e
C. W. TRAINER MPG. CO., (Bst. 1874), 88 Pearl 8t.. Bostan, U. 8. A.

Y of $l.
INDIANA

~*IYOSTNo4ea.

TULL THRCAD o ATONE CUT

€4n0 508 caTAiOGue

ETC
WM JESSOP & SONS L2 3 J HN 51' NEW YOR

AGENTS WANTED TO

1 Pay The

Freight »

Will ship C. O. D. to any station in the United States for

$25

The “WILLARD STEEL RANGE”

Has 6 8-in. lids, oven 17x12x21, 15 gallon reservoir, lar,
grate, burns wood or coal, weighs 400 lbs.,

GUARANTEED TO BE AS REPRESENTED.

warming closet, duplex

lined throughout with asbestos.

Write for free descriptive

circulars and testimonials from parties in your section who are using one.

WM. G. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo.

SELL FOR CASH OR ON CREDIT.

TYPE *““C>>

Then accept our
only open tor a limited period.

mIano.

write for our interesting plan.

offer at ence,

'For $225 C.0.D. Dlrect From Manufacturer
»375 Selected From Dealer

THE WHITE PIANO

Freight Prepaid to any part of the U S. and Canada
WITH PRIVILEGE OF EXAMINATION

DO YOU WISH TO SAVE $150.00

as this propoesition is

The White Piano possesses a valuable Patent Stringing Device
which protects the instrument from effects of expansion and con-
1raction through chmate changes, and thereby insures an even-
ness of tone, lessens the frequency of tuning and lengthens life of
This instrument is made of the very best material by skilled
and experienced artisans, case is of well seasoned wood with hand
carvings, double veneered, well finished and polished. Tone is tull,
rourd, powertul. sweet and melodious, and is in every respect an
instrument as is called for by the hlghest trained artist.

Parties desirous of purchasing on easy payments, will

These statements are embodied in our Guarantee and accompany every Piano. Send for descriplive catalog A.

THE D. M. WHITE PIANO CO., Brockton, Mass., U. S. A.

'WE RESTORE SIGHT!

LASSES RENDER
OEFECT vision

‘A Medical Dept.

under Skilled Specialists.

for Treatment of Constitutional Diseases

THE B. F. BARNES
WATER _EMERY
TOOL GRINDER

is the best on the market—bar
none. No pump to cut out. no
float to rust out, no u(lljust-
ments required. Itisallthata
Tool Grinder should be, and the
priceisright. Details onrequest

B. F. BARNES COMPANY, Rockford, Ill

Pick a Perfect Penci

Onewith a ‘““dependable” point, a uniform
grade—one that draws a clear, sharp, weil-
detfined line, and to do this you will have to
choose

DIXON’S AMERICAN
CRAPHITE PENCILS

the best made lead pencil in an‘y country.
Hard, soft or medium. Suitable for all pur-
poses. Architects, draftsmen, clerks, re-
porters, etc., find them a boon.

Send 16 cents for samples.

Worth double the money.

JOSEPH DIXON CRUCIBLE CO.
Jersey City, N. J.

All varieties at lowest prices. Best Rallroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, including Safes,
Sewing ¥achines, Bicycles, T'ovls. etc. Save

Money. Lists Free. CHICAGO SCALE Co., Chicago, 11l
CHIZAGO MODSL WORKS
LSTABLISKED 1867 an ;on CAL?»«/KKGUE oFmo/gsL':upPuEs

CHARTER ENGINE
UBED

By Any ONE
FOR ANY PURPOSE
Stationaries. Portables, Sawing Outfits,
Hoisters, Engines and Pumps.
Fugl —Gn-mlme, Gas, Distillate.
Send for Lilustrated Catalogue and Testi-
monials, and State Your Power Needs.

CHARTER GAS ENGINE CO.. Box 148, STERLING. ILL.

BEST AND MOST,
HeoNOMICAL * 3 3 C .

Requires only TWO-
THIRDS the 1egularquan
tity. Always packed in 1-1b.
trade-mark red bags.

Good Cofrees, 12¢c. and 15¢.
Good T'eus, 36c. and 33c.
For special terms address
The Great American TeaCo.
31&33 Vesey St., New York.
P. 0. Box 290.

NEW ENGLAND WATCHES

Our New Enamel Booklet
showing the daintiest line of
enamel watches in all colois is
just out and will be sent on
application.

THE NEW ENGLAND WATCH CO.
37 & 39 Maiden Lane, 131-137 Wabash Ave.,
New York i

Chicago.
Spreckels Building, San Francisco.






