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THE “ DREADNOUGHT ** COMPETITION.

The game of war begins to assume Brobdignagian
proportions when it is played with battleships costing
$10,000,000 apiece for counters. England and Germany
appear to be playing such a game just now; and this
in spite of the fact that the latest official pronounce-
ments of the two governments would lead us to sup-
pose that the dove of peace hovers undisturbed above
the international checkerboard. The present feverish
excitement over the progress of Germany in the con-
struction of battleships, is due to the sudden realiza-
tion by the people of Great Britain that the excellent
German system of building according to a definite pro-
gramme, extending over a period of years, gives an
assurance of a definite future strength and standing,
which is wanting under the British system of leaving
each year’s addition to the navy to be decided by the
caprice of the particular political party, which hap-
pens for the time being to hold the reins of office.
Furthermore, by a dexterous manipulation of statis-
tics, the party in Great Britain which is desirous of
building the biggest possible navy that the liberality
of Parliament will allow, has endeavored to impress
the public with the belief that within two or three
years’ time Germany will be in possession of a greater
number of “Dreadnoughts” than Great Britain itself.
The note of alarm has served its purpose so well (or
so ill, according as we look at it) that the Parliament
has passed a bill authorizing the construction of eight
of these huge and costly vessels, the appropriations
for which alone will reach the huge sum of not less
than $80,000,000. That the alarm over conditions, fic-
titious though we believe them to be, has spread
throughout the whole of the British empire, is shown
by the offer of three of the leading colonies to con-
tribute, should the mother country desire it, six addi-
tional “Dreadnoughts,” or their equivalent in naval
construction. This, expressed in terms of dollars and
cents, would mean an additional $60,000,000; which
brings the total sum that the British empire stands
prepared to invest in new battleships alone up to a
round sum of about $140,000,000.

But although we regard the immediate cause of this
excitement as fictitious—the progress of German ship-
building for the past year having been neither faster
nor slower than its predetermined and publicly-an-
nounced plan called for—the spirit which has been
revealed during the discussion shows how deeply is
engrafted in the national consciousness of the Brit-
ish ‘people the conviction that the security of the
island itself, the integrity of the empire, and the pres-
ervation of its commercial supremacy, depend upon the
ﬁmaintenance of an overwhelming preponderance of
éea power. This is a principle which has become prac-
tically the first article of faith in the catechism of
British international politics. Its soundness, at least
as affecting British interests, has never been called
in question by the other leading powers of the world.

ECONOMIC LOSS THROUGH THE MOSQUITO.

It is well understood that the mosquito, as a vehicle
for the spread of disease, is responsible for an untold
amount of sickness and general inconvenience. Not
all of us, however, appreciate the heavy incidental
losses due to the depreciation in the value of mosquito-
infected districts, the impairment of the vitality, and,
therefore, of the earning capacity, of malarial pa-
tients, and the large total resulting losses as expressed
in dollars and cents. A valuable study of this sub-
ject has been made by Dr. L. O. Howard, Chief of the
Bureau of Entomology of the Department of Agricul-
ture, and presented in a recently-issued Bulletin upon
the subject of the economic loss to the people of the
United States through insects that carry disease. The
subject is dealt with mainly under the three heads
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of Malaria, Yellow Fever, and the Typhoid Fly. In
the present notice we confine ourselves to the mosquito
as a vehicle for the spread of malaria,

It is contended that malaria has retarded in a marked
degree the advance of civilization over the North
American continent. Particularly was this seen in
the march of the pioneers through the middle West
and the Gulf States west of the Mississippi. In at-
tempting to estimate the economic loss from the preva-
lence cf malaria, reference is made to the method of
Prof. Fisher, given before the recent International
Tuberculosis Congress, by which he arrived at an
estimate of over a billion dollars annually as repre-
senting the cost of tuberculosis to the people of the
United States. In this estimate Prof. Fisher consid-
ered the death rate for consumption, the loss of the
earning capacity of the patients, the period of invalid-
ism, and the amount of money expended in the care
of the sick. No such definite basis is available for
estimating the effects of malaria; but Dr. Howard,
by using the statistics of deaths due to malaria in
sixteen of the northern States during the period
from 1900 to 1907, arrives at an approximate death
rate for the whole of the United States of 12,000 per
year. In the case of malaria, however, the death rate
is a less sure indication of the real economic loss than
in the case of any other disease; for a man may
suffer from malaria for the greater part of his life,
with a reduction of his productive capacity of from
fifty to seventy-five per cent, and yet ultimately die
from some entirely different immediate cause. Sir
Patrick Manson, writing of tropical countries, declares
that malaria causes more deaths, and more predis-
position to death, than all the other parasitically-in-
duced diseases affecting mankind, together. Celli
states that, owing to malaria, about five million acres
of land in Italy remain very imperfectly cultivated.
Creighton says that this disease has been estimated
to produce one-half of the entire mortality of the
human race; and, inasmuch as it is the most frequent
cause of sickness and death in those parts of the
globe that are most densely populated, he considers
that the estimate may be taken as at least rhetoric-
ally correct.

Now, although there is no perfectly sound basis for
a close estimate, at least in this country, between
the number of cases of malaria and the number of
deaths resulting therefrom, an estimate based by
analogy upon Celli’s investigation of malarial mortal-
ity in Italy leads Dr. Howard to the conclusion that
the approximate number of cases of malaria in the
United States must be about 3,000,000 We quite
agree with the doctor that it is no exaggeration to esti-
mate that one-fourth of the productive capacity of an
individual suffering with an average case of malaria
is lost. With this as a basis, and including the loss
through death, the cost of medicine, the losses in
malarious regions through the difficulty of obtaining
competent labor, it is estimated that the loss to the
United States, from malarial diseases, under present
conditions, is not less than $100,000,000 every year.

THE HUDSON-FULTON CELEBRATION.

The celebration of two such epoch-making events
as the discovery of the Hudson River and the in-
auguration of steam navigation upon its waters is
an undertaking, whose execution upon a scale com-
mensurate with the importance of the occasion, calls
for no small expenditure of thought, labor, and
money. We have before us a brief statement of the
object and plan . of the Hudson-Fulton celebration,
which shows that, as far as a well-thought-out plan
can assure success, the committee has done its work
thoroughly. An ambitious affair of this kind, how-
ever, must not be carried through with an over-
careful consideration of the cost. If it is to be
consummated with the éclat which its importance
demands, there must be none of that lack of funds
which may so easily transform an ambitious pageant,
or series of pageants, of this kind into a pitiful farce.
The State is committed to the enterprise; it has re-
ceived world-wide advertisement, and it is for the
Legislature, the various State societies, and the indi-
vidual citizens of the State to join hands in render-

ing the forthcoming celebration worthy of the great

events that it will commemorate.

It is the boast of New York State that it contains
in New York harbor the principal gate of entrance,
and in the Hudson River the geographical key, to the
United States and the vast regions lying to the west
of the Allegheny Mountains. This noble river and the
magnificent harbor into which it discharges have
exerted an influence in the development of the latest
and greatest of the important republics of the world,
which it would be hard to overestimate. When Henry
Hudson sailed his little craft nearly 150 miles
through navigable water into the very heart of the
country, he doubtless understood,
trader that he was, how valuable a route was here
for the seaborne traffic of the future; but he little
realized that the river formed merely part of what,
in the days of the Indian occupation, was already a

.and take her place in line.

navigator and
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great highway of travel by river, portage, and vast
inland lakes, to the remote region§ of western
America. Still less did he understand that from the
farthermost point to which he had penetrated would
be built in later days a great artificial waterway,
through which vessels, many times larger than the
“Half Moon,” would be able to navigate uninterrupt-
edly from the river’s mouth to a system of vast in-
land seas, from whose shores they would gather and
bring down to the seaboard the products of a country
rivaling in area and resources that continent from
which he had set sail on his adventurous quest.

We can do no more just here than give a brief sum-
mary of the elaborate plans of the celebration.

The services will begin on Monday, September 27th,
1909, with a rendezvous of American and foreign
naval vessels at New York, when a facsimile of Hud-
son’s “Half Moon,” now being built in the Nether-
lands from the original plans, will enter the river
A facsimile of Fulton’s
“Claremont,” propelled by its own engines, will start
from the original site, and will also take position in
line. On the same day will be opened an exhibition
of paintings, books, relics, etc., at the Metropolitan
Museum of Art, the American Museum of Natural
History, and all the various historical societies. On
Tuesday there will be a procession of historical floats,
and possibly on this day will take place the compe-
tition of mechanically-propelled airships for a prize
of $10,000 offered for the winner of a race from New
York to Albany. General Commemoration Day is set
for Wednesday, September 29th, when there will be
a dedication of memorials erected in the Hudson
River vailey. The number and location of some of
these are unsettled, but the commission is satisfied
that monuments to William the Silent and Henry
Hudson, a tablet to the Founders and Patriots of
New York, and a tablet on Fort Tryon, will be ready
for dedication. Statues of Robert Fulton at Peeks-
kill, Governor Clinton at Kingston, Peter Schuyler
at -Albany, and Van Rensselaer at Troy have been
suggested. The present is an excellent opportunity for
the citizens of those towns and the counties in which
these towns are located to erect appropriate and too-
long-delayed tributes to these distinguished men. On
the same day there will be exercises at the universities
and colleges throughout the State. Thursday will be
devoted to military displays by the army, navy, and
national guard. On Friday there will be a naval
parade to Newburg, in which the “Half Moon” and
the “Claremont” will be the center of attraction.
After the parade has reached Newburg, a memorial
arch, erected by the Daughters of the Revolution, will
be dedicated.

The first week of festivities will close on Saturday,
October 2nd, which is designed for a general carnival
day in New York city. It will be marked by the re-
turn of the New York division of the naval parade to
its starting point; and it will terminate in the eve-
ning with a grand carnival parade, the chief feature
of which will be movable allegorical tableaux to be
participated in by all nationalities represented - in
New- York city. There will be a general illumina-
tion of the city, a special feature of which will be
the display of fireworks from the great bridges of the
East River. At 9 P. M. a chain of signal fires upon
the mountain tops and other points of vantage along
the whole Hudson River will be lighted simultane-
ously.

What will be known as Upper Hudson Week will
begin on Sunday, October 3rd, when the “Half Moon”
and “Claremont” will continue their journey up the
river, escorted by a fleet of vessels. The center of
interest on Monday will be found at Poughkeepsie,
which will witness a naval parade and the erection
of a statue of Robert Fulton. On Tuesday the parade
will proceed to Kingston, where it is proposed to
erect a permanent memorial in the form of a statue
of Governor Clinton. Wednesday will find the parade
at Catskill. Thursday it will reach Hudson, where
a statue of the great explorer is proposed. Friday
the flotilla will reach the capital of the Common-
wealth, where it is hoped a statue of Peter Schuyler,
the first Mayor of Albany, will be ready -for dedica-
tion. Saturday, the close of the fortnight of festivi-
ties, will be marked by the arrival of the naval parade
at Troy, where it is proposed to erect a statue of
Van Rensselaer, who obtained the first land grant in
that section of the country.

WILBUR WRIGHT’S FLIGHTS IN ITALY.

Last week Wilbur Wright made his first aeroplane
flights in the vicinity of Rome. The flights were made
above the plain of Centocelle, and were witnessed by
a great and enthusiastic crowd. The champion avi-
ator took up several army and navy officers. On April
16th he made three flights of 6, 10, and 5 minutes”
duration. On the longest of these he flew very close
to a villa, and afterward rose to a height of 150 feet.
The onlookers were astonished at his performance, and
at the perfect control he had over his machine. King
Humbert expects to witness some of the flights.
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Some great records for steam shovel work are being
made on the Panama Canal. Recently, during a work-
ing day of eight hours a steam shovel, operating in
the Empire Construction District, removed 3,941 cubic
yards of rock and earth. The shovel was actually at
work only six hours and fifty minutes of this time,
one hour and ten minutes being consumed in waiting
for the cars.

-The extension of the railroad system of China is
proceeding steadily, if rather slowly. At the present
time the total amount of road in active operation is
2,170 miles. There are 806 miles of new road under
construction; provision has been made for the con-
struction of an additional 2,232 miles; and 3,286 miles
of new line are projected.

A recent report of the power efficiency committee
of the American Railway Association shows that dur-
ing the first fortnight in March there was a decrease
in the number, of surplus cars of 8,507, the total num-
ber of idle cars on March 3rd being 299,925, and on
March 17th, 291,418. This steady placing of cars in
service is one of the sure indications of the slowly-
returning prosperity of the country.

Advices from England state that the new protected
cruiser ‘“Boadicea” during her full power trials ex-
ceeded the record for a vessel of her size. The maxi-
mum speed achieved is said to have been 27.9 knots.
She was designed for a speed of 25 knots, which was
also the designed speed of the cruiser battleships of
the “Indomitable” class, whose speed records of 26
knots and over now appear to have been surpassed by
the “Boadicea.”

According to an eminent German economist the aim

" of a healthy transportation policy should be to di-

ited value;

minish, as far as possible, the economically unpro-
ductive cost of transport. It is in agreement -with
this policy that Germany has built up and is continu-
ally extending her inland waterways, upon which,
during the past twenty years, she has expended $150,-
000,000. At the present time Germany possesses in
navigable rivers, canalized rivers, and inland canals
over 8,278 miles of navigable waterways.

Speaking of canals, we note that the creation of an
important naval base on the Firth of Forth on the
east coast of Scotland has brought the question of a
ship canal between the Forth and the Clyde once more
prominently into public notice. As a commercial un-
dertaking such a canal would have comparatively lim-
but for strategical reasons, as affording
means of quickly concentrating the warships of the
North Sea and the Irish Channel, on either coast, the
canal would be worth the heavy expenditure which its
construction would involve.

In an effort to provide shippers of coke with an
improved car which can be loaded and unloaded in
the shortest possible time, the Pennsylvania lines west
of Pittsburg have specified that of the recent order

design and of greater capacity than any -coke cars
hitherto built for regular service. The chief novelty
will consist of four hoppers with eight openings in
the bottom of the car, making the latter practically
self-clearing. = The total capacity of each car is 100,000
pounds.

In spite of the rapid increase in the number of
automobiles and trolley cars, the horse continues
to more than hold his own. According to figures pub-
lished in the last report of the Department of Agri-
culture, the number of horses in the United States
increased from 13,537,000 in 1900 to 19,992,000 in 1908,
the total value of the same having risen from $603,-
000,000 to $1,867,000,000. The fluctuations in the aver-
age price of horses have been remarkable. In 1893
it was $61; in 1897, $37; $44 in 1900, and $93 in 1908.

The conviction seems to. be widespread that the
future will witness a great increase in the dimensions
of warships. That the German government is of this
opinion is shown by the enlargement of the Kaiser
Wilhelm Canal, which is to be deepened at once to 36
feet, with provision for a later deepening, if necessary,
to 46 feet. The width of the canal is to be doubled,
and the new locks at each end of the canal are to be
1,082 feet long, 147 feet broad, and 46 feet deep. These
dimensions, by the way, considerably exceed those of
the canal locks at Panama.

The huge dredger built for keeping open the Mer-
sey Channel is aptly named the “Leviathan.” She is
465 feet 9 inches in length, and is capable of pump-
ing up 10,000 tons of sand and discharging it into

- for 3,200 new cars, 1,000 should be all-steel cars of new *
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ELECTRICITY
A report of the telegraph and telephone situation
in Germany in 1906 to 1907 has just been published.
The total length of the telegraph and telephone lines
is over 2,800,000 miles, 1,360,000 miles of which are
underground. There is a telephone exchange for every
1,956 inhabitants.

Some successful experiments with wireless teleph-
ony have recently been made by Lieuts. Colin and
Jeance, between Paris and Melun, a distance of thirty
miles. The Paris station was located at the Eiffel
Tower and was operated by Lieut. Colin, while Lieut.
Jeance, with the Minister of Marine, operated the in-
struments at Melun.

An electric railway between South Bend, Ind., and
Pullman, Ill., has- just been completed. The line is
77% miles long and the single-phase system is used.
The motor cars are each equipped with four 125-horse-
power motors. The main line is furnished with cur-
rent at 6,600 volts pressure, but this is reduced to
700 volts in cities. Pantograph collectors are used for
collecting current at the higher tension.

Plans are under way for providing an unusually
attractive electrical illumination during the Hudson-
Fulton celebration next fall. It has béen proposed
to light up Washington, Union, and Madison squares
and Riverside Park by means of lamps placed in the
foliage. Mercury vapor lamps could be used to advan-
tage so as to produce a remarkable effect. The Hud-
son River will be illuminated with search lights, while
prominent buildings on Broadway and Fifth Ave-
nue will be outlined with small electric lamps. The
city has appropriated $300,000 for this celebration.

A device is being placed on the market for pre-
venting a consumer from using more current on his
lighting eircuit than he has contracted for. When
the current consumption reaches the contract limit
the lights begin to flicker and continue to do so until
normal current is restored. This result is produced
by means of a magnet which attracts a spring metal
armature. By adjusting the tension of the spring the
device may be set to operate at various loads. The
mechanism is made to operate on two and three-wire
circuits. '

According to a daily press report a safe lock has
been invented which is provided with phonographic
mechanism so that it can be opened only by the voice
of the owner. A mouthpiece like that of a telephone
takes the place of a knob on the door, and this is pro-
vided with the usual style or needle which travels in
a groove in the sound record of the phonograph cylin-
der. Before the safe can be unlocked the password
must be spoken into the cylinder by the one who made
the original record. The report does not state what
would occur if the owner should come down to his
office with' a bad cold.

In order to do away with the bother of attending
lo exhausted batteries of doorbell systems, a trans-
former has just been put on the market which en-
ables one to obtain the current from the city mains.
The transformer will operate on the ordinary lighting

_circuits, and can be installed by anyone with a slight

knowledge of electricity. As it has no moving parts,
once installed it will thereafter require no attention.
It is adapted to operate on circuits running from 100
to 130 volts, and is provided with taps giving 6, 12,
and 18 volts, so as to meet the requirements of various
styles and sizes of bells and buzzers. '

In many of the smaller European towns oil engines
are coming into favor as prime movers in central
power stations. The reason for preferring oil engines
to other engines is that they require very little space
and are always ready for work. An excellent example
of this use of the oil engine is to be found in the
town of Iglau, Austria. The plant is described in a
recent number of the Electrical World. This plant is

. provided with two 200-horse-power engines, rated at
" 165 kilowatts, and a two-cylinder engine of 130 horse-

: power operating a 106-kilowatt generator.

[

her bunkers from a maximum depth of 70 feet in -

50 minutes time. The pumping plant consists of fou
independent centrifugal pumping engines, each of 800
horse-power. Her capacity is shown by the fact that

*Jp

in a five hours’ test, 20,000 tons of material was lifted -

from the Channel into the hoppers, carried 10 miles,
and dumped. In a favorable year of work the ‘“Levia-
than” will dredge and remove to a suitable dumping
ground at least 20,000,000 tons of sand.

Tests have
shown that 272 grammes of oil are consumed for each
kilowatt hour on a full load. ) '

A new type of army' rifle is being manufactured at
the Springfield armory which differs from the ordi-
nary in having electrically lighted sights for use at
night. A battery is fitted in the stock of the rifle and
serves to light a .pair of miniature electric bulbs,
placed at each side‘gf the gun barrel, at the extreme
end. The button which controls the electric circuit
is fitted on the trigger guard, and when the operator
presses this button the miniature lamps serve to light
the rifle sight. The lights themselves are shielded
from view. In twilight hours it is often impossible
to take any aim with the ordinary rifle, although the
object fired at, owing to its size, may be readily séen.
By illuminating the sight in the manner just indi-
cated, the shooter may aim quite accurately. The in-
vention should be valuable for close-range fighting at
night.

. was not discussed in'the preliminary dispatches.
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From extended experiments that have recently been
made at Macon, Ga., it has been found that a fine
grade of paper can be made from pulp prepared from
the okra stem, and a plant for making paper from
this source is likely to be erected in that city at an
early date. Okra is easily grown in the Southern
States, and could be produced in large quantities as a
raper-making plant. The plant is an herb belonging
to the mallow family, genus Hibiscus. Its botanical
name is Hibiscus esculentus.

The first operation in this country upon‘a.human
being in which the cavity of the thorax was opened
while the lungs were inflated from a chamber con-
taining air at a greater pressure than that of the at-
mosphere was performed recently at the German Hos-
pital by Dr. Willy Meyer. Many operations in the
thorax have been difficult to perform, and others im:
possible because as soon as the cavity of the thorax
is opened the lungs collapse because of the atmo-
spheric pressure.

Later information on the results of Lieut. Shackle-
ton’s expedition to the Antarctic revealed much that
It
is now brought out plainly that the south magnetic
pole like the north magnetic pole shifts its position.
The discovery is important, because it will enable us

- to revise our magnetic charts and render navigation

safer. It was not known before Shackleton’s expedi-
tion whether or not the south geographical pole is a
vast archipélago or a continent. Shackleton seems
to have established the second view on a fairly firm
basis.

Commandant Souié, of the Paris police, has per-
fected, for the use of the men in his command, spec-
tacles, with the aid of which they may not only ‘see
very plainly what is going on ahead of them, but
at the same time command a view of what is going
cn behind them, an arrangement that is expected to
contribute materially to their efficiency. At the outer
edge or corners of these unique ‘“specs,” small, con-
cave mirrors are attached. They are very “true” and -
so placed as not to interfere in the least with the
forward view of the wearer of the spectacles. After
brief preliminary use they are found to give excellent
service. ) . -

It will be remembered that M. Yves Delage suc-
ceeded in obtaining two good specimens of sea urchin
by parthenogenesis at the Biological Station of Ros-
coff, France. These specimens continued to grow
very well, but not long since they died from some
cause which is unknown. M. Delage points out that
the death was not due to any imperfections in the
specimens. Both the specimens resulted from experi-
ments with hydrochloric acid and ammonia. Both of
them had a regular growth up to the time of their
death, that is, about sixteen months after the meta-
morphosis. Death was probably due to poisoning in
some way. ’

Owing to the careful adjustment and regulation of
temperature necessary in bacteriological incubators,
a new incubator has recently been biuiilt which will be
heated by electricity and which it is expected will thus
overcome the difficulties with gas-heated incubators.
Incandescent lamps are used in the new heater to
maintain the required temperature of 372/5 deg. C.
A new mercury regulator controls the lamps. The
instrument was tested quite recently for a run of
forty-five days and the variations in temperature dur-
ing this time were practically nothing. The incu-
bator is formed with a triple wall, providing a water
jacket and an air space, and is covered with asbestos
finished in white enamel.

In a récent investigation of the influence of sulphur
in ‘illuminating gas upon the air in rooms, Mr. Arthur
D. Little, chemical expert and engineer, Boston, com-
pared the effect of the burning of a sulphur match
with that of an ordinary gas jet. Analysis of the

~match showed that it contained enough sulphur to

momentgrily raise the sulphur dioxide in the room to
an amount greater than would ordinarily be main-
tained b“i? sulphur coming from burning gas. It was
shown that the lighting of such a match would actu-
ally liberate as much sulphur into the room as ordi-

» narily would be liberated by a standard gas jet burn-

ing for over twenty minutes.

The Arctic and Explorers’ Clubs of America will
organize an expedition to go north in search of Dr.
Frederick Albert Cook, the polar explorer, who has
not been heard from in over a year. Dr. Cook has no
means of coming back. It is possible that he win-
tered somewhere with the Eskimos, where he could
get plenty of food, but there is an uncértainty about
it. According to the prearranged plans Dr. Cook was
to return to headquarters at Annotoak, Greenland;
down Kennedy Channel, through Smith Sound, and in
case no ship arrived he would move to Cape York and
thence 0. Upernavik, expecting to return home not
later than September, 1908.
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DEMOLITION OF THE FAGADE OF THE OLD B. & P. RR.
TERMINAL, BOSTON.
BY WILLIAM L. HILL.

When fire recently destroyed a considerable portion
of the old Boston & Providence Railread terminal at
Park Square, in Boston—long ago abandoned for rail-
way purposes, and of late used for indoor recreation
enterprises—it was determined by those owning the
property to remove what was left of the structure.
Most of it has been, ot will be, razed by the ordinary
hand methods, but on account of the shape and size
of the great arch, such methods
would be hazardous to those em-
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mant. While employed in the shop of a large railway
system the writer remembers that it was out of the
ordinary if more than two or three weeks went by
without some new trolley or trolley harp being offered
for trial. The master mechanic of the railway sys-
temm was one of those broad-minded men who are al-
ways willing to investigate and give any new piece of
apparatus a trial if it shows possibilities of success
or if such trial will rid the inventor’s mind of delu-
sions. But hé regarded several of these trolley de-
vices as too dangerous to overhead construction to be
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dollars had to be expended and those responsible for
the scheme either did not have the money or did not
have enough faith in their idea to risk parting with
this amount.

On another occasion after repeated solicitation a
man from a small town of about one thousand people,
through which an interurban line ran, was given per-
mission to install an automatic track switch on con-
dition that the company would not be inconvenienced
or the street torn up. After the delivery of about two
wagon loads of various materials, constituting the
parts of one switch, and which
included some timbers about ten

ployed in the task, and it was
decided to bring it down with
dynamite.

Accordingly on April 6th, in
mid-forenoon, workmen placed in
each of the twenty holes drilled
in the southerly pier of the arch
a stick of 75 per e¢ent dynamite,
about 20 pounds in all. These
sticks were connected with an
electric circuit and the wires
strung along the ground to a point
several hundred yards away.

To reduce the detonation, and
save many windows—for Park
Square is almost in the heart of
the city—timbers 12 feet long
were piled about the base of the
pier. Around the timbers an
iron chain was drawn, and ean-
vas was wrapped about the ehainm
and timbers.

or twelve inches square and a
dozen feet long, the management
decided to call a halt, and the in-
ventor (?) considered that he had
not received fair treatment from
the railway company.

Before bothering a railway com-
pany the inventor should feel cer-
<ain that his device is a practical
one and that he has gotten it in
as advanced a state as possible,
until some of its defects are made
evident by trial. But he should
not assume that he can make re-
peated trials to the inconvenience
of an accommodating railway
company in order to perfect the
apparatus. Every breakdown
causes the master mechanic, the
superintendent of track or of
53 overhead or whoever permits the
2 =t | trial, to lose confidence in both

The explosion was not very
loud, to the disgust of the great
crowds that were kept at a safe
distance by details of police. The
entire arch settled, almost slowly, it seemed to the
gpeetators, to the ground, so disintegrated that its
removal is an easy task.

The arch was 65 feet high, of 70 feet span, and 3
feet thick. The building was erected in 1872.
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To the Inventor of Electric Railway
Appliances,

A word to the inventor or the would-be inventor of
eleetric railway apparatus may not be amiss. Their
number is probably greater than in any other line of
work, due partly to the substantial reward that is of-
fere@ to those who are suececessful, partly te the fact
that the deficiencies of much of the apparatus in use
at present are very evident and partly because statis-
tics show that trolley cars are used by a much larger
proportion of the population of this eountry than any
other eleetirical invention. To almost anyone who is
familiar with street railway ap-
paratus, there appear numerous

Photograph taken the instant after explosion of twenty pounds of dynamite in

right abutment.

permitted on a car, even on trial. Of all the devices
submitted not one was suitable and the road, like praec-
tically all other direct-current roads in the country, is
to-day using the simple trolley wheel and harp.

Those who have devised apparatus which they con-
sider great improvements often complain because the
railway companies do not give them proper encourage-
ment by allowing the apparatus to be tried or by of-
fering facilities for its development. They do not
realize to what trouble and expense the roads would
be subjected if they offered encouragement to the many
half-hatched schemes submitted. The writer is re-
minded of one or two instances which are typical. Per-
mission was obtained by some alleged inventors to
try a scheme of motor control without loss in resist-
ances and the facilities of the shop were put at their
disposal.

Under their directions all the controller reverse fin-

the apparatus and the inventor.
Breakdown of experimental ap-
paratus due to a single weak
point has often caused the con-
demnation of an otherwise good article.

In developing an idea the inventor should keep sim-
plicity uppermost in his mind. Simplicity carries
with it the idea of being easily understood and of
something not likely to get out of order. It must be
remembered, too, that the apparatus will fall into the
hands of men who are not as skilled and as careful
as watchmakers and should consequently be built in
such a manner that it will stand more than a reason-
able amount of abuse. Street railway apparatus and
appliances are in fact subjected to about as hard a
treatment as any machinery devised, and it is the
lack of proper design and construction to withstand
such treatment that causes many new devices to be
thrown out. .

But if the path of the inventor of street railway ap-
paratus is a rather thorny one, the reward is propor-
tionately great. The electric railway fraternity is al-
ways ready to adopt a piece of
apparatus that proves itself of

ways in which the deviee and
methods in use in electrie railway
service could either be improved
or be substituted by others, with
the result that the cost of main-
tenance would be lessened, the
safety of passengers would be in-
creased, or operation would be
facilitated in some other way.
These facts cause many who are
not familiar with electric railway
operation or the requirements of
electric railway apparatus to ats
tempt the role of inventors. Such
people are greatly handicapped by
a lack of knowledge of the actual
requirements; on the other hand,
they have the advantage of look-
ing at the question from the out-
side and with a free and untram-
meled mind which is rarely pos-
sessed by those confined to one
line of work. Their limited
knowledge of operating conditions,
however, usually causes them to
waste the greater portion of
their efforts by attempting to de-

worth and it is willing to pay
well for it.

The writer remembers one cast-
ing that sold for about $9 which
to all appearance could not have
cost more than 50 cents. On
much other apparatus the differ-
ence between the cost price and
the price at which railways are
willing to purchase is almost as
great.—John Hobbs, in Street
Railway Journal.

_— e
Formaldehyde in Milk,

Shrewsbury and Knapp de-
scribe, in the Analyst, a rapid
method of detecting and estimat-
ing formaldehyde in milk. Six-
teen volumes of a normal solution
of nitric acid, or 6 volumes of
pure nitric acid are added to 1,000
volumes of concentrated hydro-
chloric acid. Two volumes of the
mixed acids are heated with one
volume of the suspected milk to
122 deg. F. for ten minutes over

velop something which is imprac-
ticable or whose adoption after
being perfected would probably in-
troduce more difficulties than its
use would avoid. On the other
hand, the fact that they are not constantly thinking
about one line of work often enables these outsiders
to develop a really much needed article.

There is one device which is as alluring and which
is seemingly as impossible to reach as the pot of gold
at the end of the rainbow and the average inventor
should regard it with caution. This is a self-replac-
ing trolley wheel or a trolley wheel that will not jump
the wire. The patent records will show that device
after device, all supposed to be improvements on the
present trolley, have been patented only to lie dor-

The station after the facade was thrown down.

DEMOLISHING THE FAGADE OF THE OLD BOSTON & PROVIDENCE TERMINAL AT BOSTON.

gers fin the storeroom were mounted on long boards
and a car was also brought over the pit and the fields
removed from the motors. In addition quite an
amount of wire was cut into small pieces. After sev-
eral days of inactivity orders were received to replace
the fields in the car, the so-called inventors left the
shop and the incident was closed. It afterward de-
veloped that the new “invention” consisted in weaken-
ing the fields by shunting them or by winding them
in sections. Operations came to a stop because a
roint was reached where about one hundred and fifty

a water bath, with constant agita-
tion, and suddenly cooled to
about 60 deg. F. The presence of
formaldehyde is instantly reveal-
ed by a violet coloration, and the
. quantity of formaldehyde can be
estimated by comparing the tint with a series of
standard tints produced by mixtures containing known
proportions of formaldehyde. The test is most sensi-
tive when the proportion is from 2 to 60 parts of for-
maldehyde to 10 million parts of milk. If the propor-
tion is greater than this the suspected milk should be
diluted with a measured quantity of pure milk.

The greater portion of surveys on the Hudson Bay
Railway has been completed. On February 1st, 365 ou
of a total of 465 miles had been finished.
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EXPERIMENTS IN INGOT CASTING.
BY J. F. 8. SPRINGER.

The tremendous expansion of rail transportation in
the United States in recent years has imposed upon
the steel-rail mills a correspondingly excessive pres-
sure. The present plants are marvelous creations of
inventive genius resulting in an almost incredible ca-
pacity of production. But it is more than hinted that
their perfection of mechanical arrangement has been
unaccompanied by any improvement in the quality of
the rails. Indeed, Mr. R. W. Hunt, a railway expert,
declared in effect at the
April meeting of the
American Institute of Min-
ing Engineers (1907) that
the rail process of to-day
is inferior to that of twen-
ty-five or thirty years ago.
This he thought was con-
clusively shown by the
fact that an abandoned
mill of the earlier period
was purchased some years
ago and reinstated in the
business of turning out
rails. One of the rail-
roads has about 100,000
tons of the rails made in
accordance with the older
methods and an equal
amount of rails manufac-
tured more nearly after
the manner of the present
procedure. In the matter
of rail breakages, those oc-
curring in the rails made
by the older methods are
but one-fourth those with
the rails of the more re-
cent procedure. If the
chemical composition of
the two classes of rails be
taken into account, the
advantage of the older
methods of manufacture
would be still more marked. Reheating and slowness
of manufacture seem to be the main points of differ-
entiation. But with the steel plants to-day, haste
seems to be the cardinal virtue.

Profs. Howe and Stoughton have been performing
some experiments in ingot casting which indicate that
increased deliberation in the preparation of the steel
for the rolling mills is required. Their experiments
have been made not with steel, but with wax, and their
object has been the investigation of the laws govern-
ing the formation of ‘“pipes” and segregates in ingots.
Not all substances form
pipes. But wax and rail-
steel agree in doing so.
That is, each substance,
when the attempt is made
to cast it in the form of
solid ingots, tends instead
to solidify with a more or
less open core along the
upper part of the axis of
the ingot. If this core or
pipe is still in the ingot
when it reaches the roll-
ing mills, it has been pret-
ty well ascertained that it
will not be eliminated in
any of the rolling process-
es. Consequently, it is im-
portant to learn the fun-
damental cause underlying
its formation, as this
knowledge may lead di-
rectly to such manage-
ment of the casting opera-
tion as to secure either its
complete effacement or a
reduction to a minimum.

These two investigators
have busied themselves in
casting little bars or in-
gots of wax. Of course it
would be preferable to ex-
periment with large steel
ingots of the sizes used in
rail manufacture. But such
experiments are rather unmanageable and very ex-
pensive. The wax-ingot experiments are, consequently,
of distinct use in pointing the way that experimenta-
tion with large steel-rail ingots should take.

Further, a second large factor contributing to the
imperfection of the rail-steel ingot is the presence of
segregation. That is to say, the composition of the
steel in large ingots is found not to be uniform
throughout the mass. There is usually one locality
where the carbon, phosphorus, and sulphur contained
in the steel occur, not in the average degree, but con-
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centrated. This concentration is the segregate. Metal-
lurgists do not seem to entertain very strong hopes of
its total prevention. At the same time, solid informa-
tion as to its character and the laws of its formation
can scarcely fail to lead to methods of casting favor-
able to a reduction of the evil.

The wax used in the experiments was commercially
pure stearic acid mixed with a small quantity of cop-
per oleate. The oleate was of a bright green color.

As its specific gravity was greater than that of the
‘wax proper, it might be expected to go to the bottom

1, Ingot poured rapidly (half a minute); 2, ingot poured fast at first, but slowly afterward ; 8, ingot poured very slowly ; 4, ingot poured
with large end up ; 5, ingot poured with small end up ; 6, ingot which was kept hot.at top and progressively cooled at bottom.

A study of * pipes” in wax ingots,

of the ingot, if gravitation were the only infiuence at
work. This oleate represents the carbon, sulphur, and
phosphorus of the ordinary steel. Its behavior under
the conditions of casting might be expected to throw
light upon the segregation in steel ingots. In order
to make any concentration of this green oleate mark-
edly visible, a small quantity of red ceresine was
added to the wax. This substance has, it seems, little
tendency, if any, to segregation, and consequently acts
as mere coloring matter, giving the stearic acid a
color contrast to the oleate. It should be noticed, be-

7. Ingotforced to *freeze from top down ; 8, 9, ingots cooled slowly ; 10, ingot cooled rapidly ; 11, ingot cooled less rapidly ; 12, cooling

on one side accelerated by cold water ; 18, segregation in last cooling part,
A study of “pipes” in wax ingots.
EXPERIMENTS IN INGOT CASTING.

fore referring to the details of the photographs, shown
in Figs. 1 to 13, that while the longitudinally split
ingots of wax disclosed the color contrast, it was found
necessary, in order to represent this in engravings, to
retouch the photographs and then rephotograph them.

Fig. 1 is an ingot where the teeming, or pouring,
was done rapidly, occupying but half a minute. Fig. 2
is an ingot poured fast at first, but with extreme de-
liberation afterward, the teeming occupying about an
hour and a quarter. The pipe in the first ingot occu-
pies about 90 per cent of the length. The pipe in
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No. 2 (if we except the small pipe- at the bottom where
the teeming was rapid) is about 14 per cent of the
length of the ingot. If it be thought that this botttom
pipe ascribed to fast pouring at the commencement of
casting confuses the evidence, Fig. 3 makes the matter
clear. This ingot was poured even more slowly than
No. 2. The evidence: afforded by these three ingots
would seem, therefore, to show very clearly that slow
pouring tends to efface the pipe. J

The next two ingots, Figs. 4 and 5, disclose the
marked advantage of casgting ingots with the large
end up. The pipe in Fig.
4 occupies but 30 per cent
of the total length of the
ingot in the one case, as
contrasted with 82 per
cent in the other. It is
quite conceivable that if
the wax had been teemed
into the mold correspond-
ing to Fig. 4 with the de-
liberation exercised in the
case of ingot No. 3, the
pipe would have been well
nigh eliminated. Appar-
ently, Profs. Howe and
Stoughton did not experi-
ment with this combina-
tion of conditions, perhaps
deeming the result suffi-
ciently obvious, apart from
particular demonstration.

Now there is good evi-
dence, aside from these
wax ingot experiments,
tending to prove that ta-
pered ingots cast with the
big end up disclose con-
siderable reduction in pip-
ing. Mr. J. O. E. Trotz
cast a number of gently
tapering steel ingots, some
with the big end up, some
with it down. The result
was found to be very dis-
tinctly in favor of the larger end up. -The steel used
was 0.50 per cent carbon. Mr. A. A. Stevenson likewise
reports great diminution of piping in a steel ingot
cast with the large end up as contrasted with others
cast with the small ends up, all the ingots being
strongly tapered.

In casting the ingot shown in Fig. 6, the top was
kept in a molten condition for over an hour, while
below, from the bottom upward, the ingot was pro-
gressively cooled by ice-water. Now the ingot shown
in Fig. 7 was cast with these conditions of solid-
ification pretty well re-
versed. That is to say,
this ingot was forced to
“freeze” from the top
downward. By comparing
the two, it will be seen
that there is a great con-
trast in the length of the
pipes. The pipe in ingot
No. 6 was continuous for
26 per cent of the ingot’s
length, but extended in a
modified form for 37 per
cent. In ingot No. 7 the
pipe was 85 per cent of
the total length of the in-
got. In the engraving, the
pipe of No. 7 is apparent-
ly interrupted by a
“bridge”. near the lower
end. The pipe extends,
however, through this
bridge. The difference in
piping brought about by
solidifying from below in
one case and from above
in the other is indicated
by the two percentages—
37 and 85.

The ingots shown in
Figs. 8 and 9 do not ex-
hibit any very marked dif-
ference in piping—the
pipe of No. 8 being 61 per
cent while that of No. 9 is
45 per cent. The conditions were largely the same,
both being cooled very slowly. The 16 per cent dif-
ference is to be attributed mainly, no doubt, to the
fact that although both ingots were retarded greatly
in cooling, as wholes, No. 8 was cooled from the top
and No. 9 from the bottom. This agrees with the re-
sults disclosed by Nos. 4, 5, 6, and 7. Now No. 10 was
cooled very rapidly, and, in contrast to the slowly
cooled ingots Nos. 8 and 9, exhibits a pipe extending
almost to the bottom.

In Fig. 12 we have the case of an ingot in which
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the cooling on the one side was accelerated by means
of coid water. On the opposite side, cooling was hin-
dered by the use of flannel. The distinct displacement
of the pipe in the direction of the flannel may be very
distinctly seen in the engraving (Fig. 12). Now let
us gather up some of the lessons to be learned from
these experiments, in so far as piping is concerned:
First, slow teeming reduces the pipe. (See Figs. 1,
2, and 3.) Second, casting with the large end of
tapered ingots up tends to shorten the pipe. (See
Figs. 4 and 5.) Third, a top kept molten diminishes
the pipe. (See Figs. 6 and 9 as contrasted with Figs.
7 and 8, respectively.) ’

But what of the segregate? In Fig. 1, it lies at A
near the bottom. The slowness with which Nos. 2
and 3 were cast tended to prevenj: Qle concentratlon
of the green oleate into a single segregate There
were a number of local concentrations along the axis
of No. 2. In No. 3, which was cast with still more
deliberation, the absence of segregation is stated to
be very marked. In ingot No. 4, the segrega;.e 1;65
above the center, while in No. 5 it is near the«;go.t .

The segregate seems to display a. tenden@y te .lie in
the part which freezes last. By referrlng to Fig 12,
where the cooling was retarded on 'the left but hast-
ened on the right, the bridges E, F, and G because of
the strong green coloration seem to Profs. Howe and
Stoughton to mark the position of .the segregate. If
this be the case, though they are':_xdt unreserved in
their statement, then the deflection of the segregate
to the warmer side would seem pretty clear. As fur-
ther evidence of segregation in the last cooling part,
the cases of the ingots shown in Figs. 11 and 13 are
particularly cited.
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GLASS INDUSTRY OF THE UNITED STATES.

If we consider the minor factors of civilization, glass
should certainly be accorded a very high place, as it
enters into many of the daily affairs of life. It is
one of the oldest industries in the world. Pliny states
that certain Phcenician merchants were preparing a
meal on the seashore, and set their cooking vessel on
a mass of the sand and alkali, which, when subjected
to the fire, resulted iq vitrification. In all the ages
glass manufacture was considered of prime impor-
tance, and was often regulated by government edicts.
" Glass is a hard, transparent substance, formed by
fusing together mixtures of the silicates of potash,
soda, lime, magnesia, alumina, and lead in various
proportions, according to the kind or quality of glass
required. Silica in the form of sand is the only con-
stituent of glass that is absolutely essential, and enters
into the composition of all varieties of glass as its
true foundation. Silica as sand occurs very abund-
antly in the United States. The proportion of silica
used varies according to the character of glass desired.
An increase in the percentage of silica in any glass
increases the resistance to melting and fusing. The
various grades of sand contain more or less impuri-
ties, which are removed or neutralized by washmg or
chemicals. Iron when present imparts to gfass a
greenish tint, which can be corrected by the suse of
manganese. The bases used include sodium carbon-
ate, sodium sulphate, sodium nltrate, calcium ‘earbon-
ate, litharge, and potash. Other auxiliary chemicals
used in glass making are arsemcrcarbon and man-
ganese. Glass makers call arsenic,the “great .decar-
bonizer,” while manganese dioxide is known.as the
“great decolorizer.” Carbon is.employed in glass mak-
ing to lower. the fusing point when salt cake is used
as a base, and to impart color when a glass from a
straw yellow to a dark amber is desired.

The question of fuel is undouhtedly the one most
important to the glass maker. With the aid of a good
fuel a glass maker can produce a comparatively good
glass from impure materials, but he cannot make a
good glass with a poor fuel, no matter how pure the
materials may be. Manufacturers have naturally lo-
cated where coal was cheap, or where natural gas was
available. Natural gas is the ideal fuel for glass
making, and as the supplies get exhausted, producer-
gas is being substituted. Oil is used to some extent,

" but is expensive. The following figures showing the
quantity and cost of materials used are from the bulle-
tin relating to glass making issued by the Bureau
of the Census for the year 1905, the latest availabie
figures:

Materials used, total cost......ceceeeee... $26,145,522
Glass sand:
TONS ...ovvvvnnnnns 769,792
Cost ...ttt vevessssees 91,547,147
Soda ash (carbonate of soda)
TONS ..ovviieeiiinneneensanns [P 215,462
Cost ............. e iiieaea eeee. $4,068,804
Salt cake (sulphate of soda)
TONS ..vvvinininnnennnnnnns ceseessens 53,905
Cost ............ N $802,611
Nitrate of soda
Tons .......... Ceesesessesesserenaans 11,915
Cost tiviiiiiiiiitietncecnteiaennanns $511,854
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Limestone:
TODS +.vvieeererenensaanasasoaaaenns 115,655
70 /U $274,209
Lime:
Hundredwexaht ...................... 933,074
[0 PP $241,755
Arsenic: )
Pounds ..... et teaeaotabiererasase 2,676,650
L0707 7N $92,574
Carbon:
o) 11 P 3,750
CoSt it e e e $22,333
Manganese:
Pounds .........cciiiiiiiiiiinnnnnnns 3,096,939
Cost .....covvivevnnn.. [N $101,279
Litharge (red lead
Pounds ..... et teeaasasensannananans 9,613,649
Cost .............. e eea e $555,130
. Potash or pearlash: '
Pounds ....... feeeeees eeeeeaneaaes 5,446,338
B0 $228,508
" Grinding sand:
DOMODS i s e - 410,856

L P $332,013

Rouge: T
Pounds ......... RN F N 1,098,566
{071 AN $29,869

Plaster of Paris: S
Tong. ...... e e 33,939
[0 $169,988

Fire clay or pot clay
Pounds ......... e eeeee et 42,910,286
COSt o ii i e . $290,444

Pots, not-including th§se made at works: - ’
Number ..v....coniiiiiieninnnnneians 9,343
L0707 . $432,591

‘Flattening stones:

Number ...l 410

(07 e $22,266

Fuel: ’

Total cost .........cccviviiiiennnnnnn $6,243,006
Natural gas, cost................... $2,777,157
0Oil—

Gallons ....... . .ciiiiiiieeaenaan 18,346,660

{071 AP $526,868
Coal—

TONS t\vvvineeiennnrniennnennnns 1,488,476

(07013 PP $2,748,766
All -other fuel...................... $190,215

Rent of power and heat............. . $42,164

Lumber, casks, barrels, boxes, etc....... $4,750,213

Caps, metal trimmings, and rubber sup-
plies ... ..t e $1,696,145

Supplies used in repairs on tanks and
furnaces ...........cciiiiiiiiiinnaa.n $741,953

Mill supplies .........cciiiiiiiinnn.n. " $265,444

All other materials.................... $2,192,528

Freight ........ ... i $490,594

Disregarding the processes of manufacture, which
have been repeatedly dwelt upon in these columns,
let; us consider the finished product. The following
figires are for ‘the same period. .and represent a
year’s product:

Products, aggregate value..... e saeeeso . $79:607,998
Building glass: :
Total value ......... R e $21,697,861

Window glass—

50-foot hoXes ........... wieeaeeen 4,852,315
Value .......ovieiiininmmeennnnns $11,610,851
Obscured glass—
100-foot boxes ...... e 70,774
Valle ..oovivvininenininaeanns $376,030
Plate glass-—
Total cast, square feet.......... . 34,804,986
Rough madé for sale—
Square feet ................. .. 17,784
Value ....... ... 0 cciiinnnnnns $3,529
Polished—
Square feet ................... 217,293,138
Vallle . iveevnneeriinnnnieennnn. $7,978,253
Cathedral—
Square feet ................... 6,615,093
Value .............ocvuee. ceees $293,623
Skylight—
Square feet ............ weeese. 15255541
Value .................... ceeee $678,391
All other building glass, value...... $757,184
Pressed and blown glass:
Total value ........... eeteseeeaeas $21,956,158
Tableware—
100 pieces ......vviiiiiiinaiiaann 1,283,974
Value .......coviiiiiiiinnnannnns $4,897,537
Jellies, tumblers, and goblets—
Dozens ..........iiiiiiniiann. . 17,346,214
Value ................. veeeessses 91,639,167
Lamps—
DOzZens ........cceeeeennnnns ceeeen 487,017
Value .........cciviiiinnnnns cee. $1,247,628
Chimneys—
DOZeNnS ......cviiiiiiiiiiiinenann 7,039,756
Valle ...vvvvvrnnnnnnnnnnneeennn $3,061,334

.subaqueous photography is continued.
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Lantern globes—

Dozens ........ciiiiiiiiiiiiinnnnn 1,765,247
Value ...........ciiiivinnnnnnnn. $852,823
Globes and other electrical goods—
DOZENS ...iviiiiiiiiiii i 1,901,415
Value ........ccoviiiiiiieinaan... $1,106,317
Shades, globes, and other gas goods—
Dozens ........cccviiiiiininnnnnn 878,244
Value ......coiiiiiiininnnnnnan $1,949,069
Blown tumblers,- stemware, and bar
goods—
DozZens ......c.cviiiiinninnnnnnns 6,282,606
Value .........ccoiiiiinninennnnn. $2,928,198
Opal ware—
DOZens. ......ciiiiiiiiiiiiiiaeaan 1,091,208
Value ......ovoiiiiiiiiinnnnnian. $870,221
Cut glass—
Dozens ........ccoiiiiiiiiiiiennn 83,736
Value ..........ccoiiiiii.. $987,556
All other pressed and blown glass,
valle .......cviiiiiininniaannn $2,416,308
Bottles and jars:
Total value ...........covuvveennnnnn $33,631,063
Prescription vials and druggists’
wares— :
GIOSS . iiiiiiintnnnnnenenenenns 3,202,586
Value ........ccoiiiiiiiiinnn.n. $6,638,508
Beers, sodas, and minerals—
GIOSS ..ivtiernrnenennenenenennns 2,351,852
Value ........ciiiiiiinnnnnnnnn. $7,927,287
Liquors and flasks—
GrOSS " .'vvvvrinenennnneneneennnns 2,157,80:
Value .......coiiiiiiiiiniiinnnn. $5.565 815
Milk jars—
GLOSS . ivviiierenereneennenennnns 253,651
Value ........coiiiiiiininnnn., $1,160,743
Fruit jars—
GIOSS ..vivvverernennenennnaennns 1,061,829
Value ........ccoiiiiiiininennnns $3,436,047
Battery jars and other electrical
goods—
GIOSS tvvivrnrnenneneneanannnnns 19,974
Value ....ooviiiiiiiiiiininnnnns $105,632
Patent and prcprietary—
GIOSS ©ivvvvvrnrnnnnennnnennnnnns 1,657,372
Value ......ccviiiiiiiininnnnn. $3,709,510
Packers and preservers—
GrOSS v iviiiiiiinneiennnnneennn 1,237,065
Value ........coviiiiininnennnn.. $2,989,557
Demijohns and carboys—
DOZENS ...tviiiinnneeenennnann 64,450
Value ........cciiiiiininnnninnn. $247,856
All other bottles and jars, value... $1,860,108
All other products, value.............. $2,322,916

‘We have chosen the graphical method of presenta-
tion, and have translated the quantities into mam-
moth jars, boxes, bottles, lamps, and chimneys. The
Singer Building looks well protected from the ele-
ments in the immense bottle. The Statue of Liberty
holds her torch aloft in the goblet, which symbolizes
the tableware, tumblers, etc., without touching the
brim. " The use of oil lamps in the United States is
decreasing, due to the- wider use of gas and electric-
ity, still the lamp shown represents more than a
million dollars’ worth. In our comparison building-
glass looms up very large the magnitude of the indus-
try being shown by the figures. Many of the most
important inventions: connected with glass are due
to Americans, and the industry is a typical American
Jne. . . )

o e o
The Current Supplement.

The great wall of China, which even to this day
represents the original idea  of Chin, the first em-
peror, is described and. illustrated in the opening arti-
cle of the current SupPLEMENT, No. 1738. A. W. Gibbs
writes on the smoke nuisance and\the railroad. He
takes up the subject in a new way and shows that
the railroads must produce power with the fuel of
the country through which they run, and that bitu-
minous coal is the fuel with which the whole ques-
tion must be settled. Somewhat of a novelty is the
incandescent lamp device which is mounted upon the
Eiffel Tower at Paris, so as to show the hour and
minute. Our Paris correspondent writes on the sub-
ject. Water and salt solutions as dust preventives
are discussed by Prevost Hubbard. Robert Grimshaw
writes on iron-bronze alloys. Our interest in the
effects of radium rays on living organisms is enhanced
by the discovery that radio-activity is widely distrib-
uted in nature and that all plants and animals are
influenced by radio-activity. Prof. C. Stuart Gager,
of the University of Missouri, contributes an excellent
article to the literature of the subject, in which arti-
cle he shows the influence of radium rays on a few
life processes of plants. Emil Freund tells how arti-
ficial gems have been made in the past and how they
are made now. Prof. Jacob Reighard’s monograph on
Animal fats
and oils is the subject of another techmological article
of interest.
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@ oxrrespondence.

AIRSHIP TERMINOLOGY.
To the Editor of the SCIENTIFIC AMERICAN:

An airship is either a “heavier-than-air machine” or
a “lighter-than-air machine.”” But these are very
clumsy names. Why not call the former a ‘“pondro,”
and the latter a “levitar”? These words, 1 think, are
sufficiently “regular” in derivation to justify them-
selves, and they are not awkward.

.Washington, D. C. AMBROSE BIERCE.

The International Aeronautic Exposition at
Frankfort-on-the-Main,

The first real aeronautic exposition the world has
ever seen will be held from July 10th to October 10th
at Frankfort-on-the-Main, Germany.

The period from now until the opening of the ex-
position in July will be one of strenuous activity
for the management, since the buildings and grounds
are not yet completed and in order.

The Grand Exhibition Hall, with its gigantic dimen-
sions of 130 meters (426 feet) long and 65 meters (213
feet) diameter of central dome, was erected at a cost
of $1,500,000. It is perhaps the most imposing ex-
hibition hall in Germany, and countless numbers of
inflated balloons of the ordinary round shape will be
able to float freely under its great middle dome.

For the large dirigibles four huge balloon sheds
are being built, one for the ‘“Parseval,” one for the
Riedinger kite balloon, one for the Von Clouth
dirigible from Cologne-Nippes, and one for the dirigi-
ble of Dr. Gans of Munich. A Zeppelin ghed will
be added as soon as the negotiations now pending
with the Zeppelin interests are concluded. It may
also be considered as certain that the new motor
balloon of the Rhenish-Westphalian Motor Airship
. Company, now building in Elberfeld under the direc-
tion of the well-known aeronaut Oskar Erbsléh, will
be shown in a special pavilion. Therefore four or
five motor balloons will be constantly in view in
Frankfort throughout the duration of the exposition.

The new “Parseval” airship of 6,000 cubic meters
(211,890 cubic feet) capacity, which, since its bril-
liantly successful trial flights at Bitterfeld, has been
put into commission, will make regular trips, carry-
ing passengers, in the neighborhood of Frankfort
throughout the duration of the exposition.

Since a great number of competitions for free bal-
loons will be held during this time, the question of gas
supply was a serious matter. This question has been
most fortunately solved by the offer of the “Elektron”
Chemical Company to furnish' daily to the exposition
free of charge 1,000 cubic meters (35,315 cubic feet) of
hydrogen gas. A special track will be laid down
for delivering the steel cylinders of compressed gas
at the filling sheds. In this manner it will be possi-
ble to fill and refill the great balloons in their sheds
directly from the railroad car without unloading the
steel cylinders. Moreover, a strong current. of "il-
luminating gas will allow of the simultaneous filling
of various balloons. For trial flights a level territory
of perhaps half a square mile in extent has been pro-
vided near the exposition grounds.

Herr Mathis of Strasburg, who has bought the Ol‘lg-
inal Wright aeroplane, announces trial flights of this
and also of a new Wright machine with a Fiat
motor. Ty

Trials of the Voisin aeroplanes will take place on-

the experimental field in Griesheim, which has been
turned over to Herr Euler by the military authorities.
Dr. Ing. Reissner and Herr Prof. H. Junkers have
also entered flying apparatus. Furthermore, numerous
models of flying machines, motor balloons, balloon
sheds, etc., will be on exhibition. Instruments, maps,
provisions - for -.Jong balloon journeys in specially-
prepared packages, methods of illumination, and
special clothes for ballooning will be united in a
* special section. :

The question of suitable attire for women has been
taken-under special consideration by the German As-
sociation for the Improvement of Women’s Clothes,
and the results arrived at will be made the subject
of a special exhibition.

Of most particular interest will be the demonstra-
tion of a process discovered by the “Elektron” Chemi-
cal Company for the inexpensive production of hydro-
gen. A separate building will be erected for this
purpose, and here may be seen the ascension of small
balloo~s filled with the gas obtained.

.An aeronautic experiment station will be erected
by Prof. Prandtl, where experiments in air resistance,
ete., will be conducted.

Connected with the exposition will be a recreation
park, in which, among other things, will be shown for
the first; time the spectacle of a battle between naval
and aerial men-of-war. Among the names of the
guarantors who have up to the present time sub-
scribed over $175,000 is to be found that of Count
Zeppelin, who is down for the considerable sum of
$2,500.

Scientific American

$200 in Prizes for the Best Garden,

If you have a small garden and you are proud -of it,
the readers of American Homes and Gardens want to
know all about it. For the encouragement of those
who have converted an unsightly lot into a lovely,
blossoming piece of ground, however small, the Editor
of American Homes.and Gardens offers cash prizes
aggregating $200.

The prizes are offered for the best-planted, developed
and successful village or suburban gardens. The
Editor and the readers of American Homes and Gar-
dens want to know how you planted your garden and
what success you had with it. You need not be a
skilled writer to compete.

The unusual opportunity offered in the Garden Com-
petition should call forth immediate and practical re-
sults. 1t is a project that should appeal alike to the
owners and creators of gardens, and to those who
want helpful hints and suggestions on the making of
a small garden. For it is the home garden, the in-
expensive home-grown garden, for which these prizes
are offered. In other words, the gardens of the peo-
ple, as distinguished from the gardens of the gardeners.
Everyone may have a small garden, even if it be but
a front yard, and it is precisely these home gardens
which are made and tended by the family that are
sought in this competition.

The Garden Competition raises the plain question,
‘Who has the best garden? And the readers of the
SCIENTIFIC AMERICAN are invited, with the utmost cor-
diality, to answer this question.

If your garden is a small one, so much the better.
No garden .is too unimportant for consideration in this
competition, for the award of the prizes will be based
on the merits of the gardens as gardens, and not on
their size and cost.

This competition affords a splendid opportunity to

give many persons pleasure by making known the

beauties of your own garden to them; but it should
help and stimulate others in new and other garden
work, by giving them some detailed information as
to the successful gardens others have created. And
if one garden is good, two are better and three more
8o, until a whole community may be alive with this
richest of rural treasures. The practical questions
are, How is it done, and what can be done? These
two questions, it is hoped, will be abundantly answered
in the material sent. {in for this competltion We in-
vite our subscribers and readers, and their friends,
and the friends of their friends, who ha.ve gardens
that they think of real interest and bea,uty, or who
may possess choice bits of garden lovsllness to enter
this competition. . k.
The full condntmns of the contest' w111 be £ound in
the May number of Amerlcan “Hofres. and Ga:dens
New Expgrlments wlthw Mppman‘n’s Color
Photography.

HY E Ives has been seekmg the ca.uses of the diffi-

. culties Which. are -encountered in the practlcal opera-

tion of Llppma.nns process of photography in natural
colors. The principal results of the investigation are
the following:

The image obtained with monochromatlc light is im-
proved by using an emulsion containing less silver
bromide than is usually employed. The smallness of
the number of stationary waves observed in the film in
previous experiments is attributed to the exclusive em-
ployment of pyrogallic acid as the developer. The
tanning of the gelatine by the oxidation products of
pyrogalliz acid prevents the developer from penetrat-
ing deeply into the film. A much larger number of
stationary waves can be detected when a hydrochinon
developer is used, and it is advantageous to bleach
the dark silver deposit with mercuric chloride. The
purity of the reflected colors increases with the thick:
ness -of the sensitive layer. For the rendering of
white a rather coarse-grained emulsion sensitized with
isocol is most suitable. The whites are produced by
fine particles of silver separated in development and
diffused throughout the film. The colors of natural
objects are most correctly reproduced by an emulsion
containing silver bromide in particles rather larger
than those which are most suitable for monochromatic
pictures. The best thickness of the sensitive layer
is 1/5,000 inch. The duration of exposure and de-
velopment is of great importance.

As the flne-grained emulsion of the Lippmann plates
is sensitive only for violet, and not even for bright
blue, a sensitizer for blue is absolutely necessary.
Isocol is the only sensitizer that was found to cover
the spectrum without a gap. )

As a substitute for the mercury mirror, Ives recom-
mends a silvered celluloid film placed in optical con-
tact with the sensitive layer. A plate of glass is
heavily silvered and covered with a thick solution of
celluloid in amyl acetate. After the evaporation of
the solvent the plate is immersed in water, whereupon
the film of celluloid separates from the glass and car-
ries the silver with it.
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Ives also obtained excellent results by combining
the Lippmann process with the Ives three-color process.

Gold and Silver Coinage for 1908.

The United States government made a profit of
$10,541,371 during the year of 1908 on the coinage of
silver, nickel, and one-cent bronze pieces. These fig-
ures represent the difference between the price paid
by the government for the metals and their coinage
value. Silver bullion purchased for subsidiary silver
coinage during the past year aggregated 18,819,279
standard ounces, and mutilated and uncurrent United
States silver coin of the face value of $1,162,982 was
received for recoinage. There was purchased 525,833
ounces of silver bullion for the Philippine govern-
ment, the eost of which, $295,054, was reimbursed to
the United States by that government.

The coinage executed by the mints of the United
States during 1908 amounted to $197,238,377 in gold,
of which $106,182,420 was in double eagles, and $4,829,-
060 in eagles of the design prepared by the American
sculptor, the late Augustus Saint-Gaudens. - The
amount of subsidiary silver coinage was $16,530,477,
which is the largest subsidiary silver coinage executed
in any one year since 1877. The amount of minor
coindge was $1,946,008. There were coined for the
government of the Philippine Islands 25,003,915 pieces
of silver coin, of the value of 18,131,793 pesos, and
for the government of Mexico 1,397,291 silver 50-
centavo pieces.

The figures showing the production -of gold and .
silver for the past year will not be forthcoming for
many months, the amount of production for 1907 hav-
ing just been calculated. In that year the gold out-
put amounted to $90,435,700, and silver for the same
period was 56,514,700 fine ounces—$37,299,700. The
total production of the precious metals of the whole-
world for 1907 is placed at $410,555,300 in gold, and
185,014,623 fine ounces in silver—$122,090,000. The
consumption of gold and silver in the industrial arts
in the United States amounted to $40,727,070 and
24,369,784, respectively. )

The stock of gold coin in the world on January
1st last was $7,014,600,000; silver coin, $3,530,000,000,
and of .uncovered paper, $4,302,600,000, making the
whole world’s money value at that time amount to
fourteen billion, eight hundred and forty-seven mil-
lion, and one hundred thousand dollars.

The Distance Sense of the Blind.

It has long been -known that some blind persons
¢an move about “in fpl'aces that are entirely strange
to-them with a remarkable degree of certainty and
without coming inte collision with any large object.
Half a century ago Spallanzani discovered that bats
can steer clear of obstacles in total darkness. In or-
der to make sure that the sense of sight was not em-
ployed, he blinded some bats, and found that they
flew about as confidently and safely as before.

This experiment proved that warning of the presence
of objects is received through some part of the surface
of the body other than the eyes. In the case of blind
persons, it was thought at one time that this warn-
ing was given“ by ‘sound waves reflected by the ob-
jects, but this theory is disproved by a simple ex-
periment. When a blind man’s ears are stopped com-
pletely the sense of distance remains, although it is
greatly diminished. This shows that the sense of dis-
tance is not identical with the sense of hearing and
that a distinction must be made between the sense of
distance and the directional power of the blind. This
power depends chiefly on the sense of distance, but
involves also hearing, smell, the temperature sense,
and perhaps still other factors.

It is a noteworthy fact that the sense of distance is
not possessed by all blind persons, but is found only
in a few and to very different degrees in these. The
blind possessors of this sense locate it in and near
the forehead and say that the sensation is vague and
somewhat resembles a light touch. From the experi-
ments of Kunz, Woelfflin and others it appears very
probable that the distance sense is a function of the
sensory fibers of the first branch of the nervous trige-
minus, which ramifies through the face. It is still
unknown whether the distance sense is served by
special nerves or by fibers which also serve the pres-
sure and other senses. An investigation of the con-
ditions which favor this sense would be very valu-
able, practically as well as theoretically, for thorough
development of the distance sense would make the
lives of the blind far safer and more independent than
they are at present.—Dr. Woelfflin in Umschau:

In the production of naval stores for the year 1908,
of the total 36,500,000 gallons of turpentine produced
by all the naval-store producing States, the yield from
Florida was more than 17,000,000 gallons; and of the
total of 4,000,000 barrels of rosin, the output of this
product from Florida was nearly 2,000,000 barrels.
Georgia ranked next to Florida in the production of
these products, yielding 1,000.000 gallons of turpen-
tine and 10,000,000 barrels of rosin.
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THE PEARL FISHERY OF CEYLON.
AN INDUSTRY OVER 3,000 YEARS OLD.
BY OUR ENGLISH CORRESPONDENT.

Oriental pearls have always been regarded as of
the finest and most brilliant jewels, and have always
occupied a high position, the demand far exceeding
the supply. The greater part, and the most highly
prized, come from Ceylon. The pearl fishery is one
of the oldest industries in the world. Scientific meth-
ods have not until recently entered into its develop-
ment. For over three thousand years, the pearl oyster
harvest has remained in the hands of the natives,
whose skill in diving has been handed down from one
generation to another; and despite the great advances
that have been made in the art, their primitive meth-
ods are still efficient, economical, and productive. In
next week’s SCIENTIFIC AMERICAN we will publish a
description of a machine for digging oysters, which
will probably be able to perform much more efficiently
the work of the natives.

For years the fishery constituted a government mo-
nopoly yielding a handsome revenue, but three years
ago it leased the work to a private enterprise for the
sum of $125,000 per annum. The government was
probably prompted to adopt this course from the specu-
lative character of the undertaking. Whereas for-
merly a bumper harvest was secured one year, realiz-
ing possibly over a million dollars, several years of
barrenness followed so that the average income be-
‘came comparatively small.

The fishery is jealously guarded, the season is care-
fully regulated by
ordinances, and

Scientific American

The material has the advantage of being readily ob-
tainable in almost inexhaustible quantities at very lit-
tle cost. The area to be covered by a first installment
of cultching is twenty-five square miles, upon which
thousands of tons of cultch have to be dumped. The
monsoons prevent this work from the middle of May
to the middle of October. )

Four or five months before the season commences
the banks are inspected to determine whether there
shall be a fishery, and to estimate the extent of the
yield. This has revealed the presence of over 400,000,
000 young oysters upon the Periya Paar Karai, which
is a continuation of the famous Periya Paar itself,
from which the greatest yields of cestodes have been
gathered during the past 3,000 years. This small sized,
profitable, and reliable bank lies at a depth of from
50 to 54 feet and about the limit of the capabilities of
the native diver, and probably for this reason it has
not received the attention in the past that its yield
would suggest.

The coinpa.ny also first exploited  the banks known
as the Dutch Modragam, Karatlvu, and Allanturai
areas. They had previously preved so poor that they
became neglected. They were inspected in 1904, but
were found of no value. A second survey was under-
taken with the result that a fishery was effected that
year which otherwise would have proved barren. It
netted the Ceylon government $300,000. In 1907 these
banks yielded a gross revenue of $350,000.

The fishery is generally carried out in March or
April. A short time before this a final survey is
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ers his oysters he drops over the side and quickly
slides down a rope to the bed. When his bag is full
he gives a sharp tug- of a line and is quickly hauled to.
the surface where he discharges his haul and re-
descends. These men can remain under water from
one to one and a half minutes, and they seldom come
to the surface without a full load. The oysters are
placed in bags, averaged to a common size, and sealed
by an officér.

A careful watch is kept on shore upon the weather,
and directly the wind changes the signal is given and
immediately the fieet sets sail and ‘races home. The
return of the fieet is one of the most picturesque
sights in the Orient, as the accompanying illustration
shows. A considerable trade was formerly transacted in
pilfered gems, but owing to the stringent precautions
adopted now, and the continual presence of an official
on board, this traffic has practically been suppressed.

After landing, the sacks of oysters are borne off to
the kottu, or official inclosures, where they are stored
until their disposal by auction. The diver is rewarded
by being given a third of his catch. As the oysters
may or may not possess valuable contents he invari-
ably disposes of them in small lots to humble specu-
lators, who trust to luck that they may net a crop
of gems. - .

. At the auctions bids are made for oysters held in
bags. Formerly bids were for parcels of 1,000, which
practice involved laborious counting. The purchaser
transports the load to his quarters, where if he is only
a small dealer he will open them himself, but if a
capitalist will
hand them over

the oyster beds
are Kkept under
constant surveil-
lance to prevent
illegal fishing or
deterioration. On
the average the
season lasts about
a month and pro-
vides occupation
for over 45,000
people. The scene
of operations is
the estuary of the
River Modragam
in the Gulf of
Manaar on the
northwest coast.
Here the banks or
beds known as
‘““paars” are pecu-
liarly adapted to
the raising of the
bivalve which
thrives abundant-
ly. The bed is a
stretch of shallow
water varying
from 18 to 60 feet
in depth and
stretching 50
‘miles along the
coast and about
20 miles out to

to his staff. Oys-
ter opening and
searching are car-
“ried out in every
part of the town
and the place be-
comes littered
with shells.

The pearls are
taken to mer-
chants whose pur-
chases will often
aggregate tens of
thousands of dol-
lars. The gems
are bought by
weight deter-
mined in sensi-
tive scales with
seeds used as
weights. They
buy and transact
sales as well
The stones are
bought according
to their luster,
fineness, and size.
In addition to
these merchants
there are many
who transact
business in a
small way, while

sea. The sea bed
here is clean,
hard sand offer-
ing but slight
clinging security to the oysters in inclement weather.
Indeed, oyster propagation is extremely dependable
upon the weather. For instance, a survey showed that
over one hundred thousand million young were cling-
ing to one bank, but the facilities for their adhering
were so slight that a second inspection a few weeks
later found that the greater part had been swept away
either by currents or the monsoon, and irretrievably
lost. Under such circumstances the industry is one
purely of chance.

The natural deficiencies in the sea bed must be sup-
plemented by artificial remedies, so that the oyster
spat may secure ‘a firm hold against the severest
weather. To this end the marine biological scientist
Prof. Herdman, D. Sc., F.R. S, is engaged in scientific
investigations to improve the conditions. In order to
encourage the growth of the pearl-yielding cestode it
is only possible to use certain materials for deposit-
ing or “cultching” upon the bank, to which they may
adhere: The most suitable media have been found to
be clean broken tiles and bricks, but as these are very
difficult to obtain, experiments were made with native
refuse by Prof. Herdman, but it was found to possess
insufficient gravity to secure a desired deposit upon
the sandy sea-bottom, and was easily and quickly swept
away. The best results are now obtained from a cal-
careous cultch consisting of old broken bleached corals
and dead shells from a beach. Prof. Herdman also
advocates the utilization of the dead oyster shells
themselves for this purpose. The “cultching” of the
oyster beds i8 being carried out upon these lines.

Searching for pearls in dry oyster dust at the fishery.
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made and samples of oysters are tested for their yield.
If satisfactory, the news is announced that a fishery
will be held. It spreads like wild-fire not only through
Ceylon itself but the whole of India, Malay, and up
to the Persian Gulf, and the natives in these districts
‘hurry to the island. A shanty town springs up at
Marichchukkadi at the mouth of the Modragam River.
It is inaccessible, practically vacant, and neglected, but
in the season it is the hub of excitement. Streets of
primitive dwellings fashioned of bamboo poles with a
roof of palm leaves spring up, to accommodate some
45,000 natives, relieved by one or two bungalows in
which agents and officials reside. The sea-front be-
comes crowded with a fieet of boats, some crazy and
fragile, others large, roomy, and stoutly built, drawn
up in one long line at anchor. Under government con-
trol no limit was placed upon the number of vessels,
but now severe restrictions are imposed in order to
curtail undue competition.

At this time the weather is most propitious. The
sea is calm, especially during the day. Everything is
carried out in methodical manner according to a strict
schedule. A signal gun is fired about midnight and
directly a frightful din arises from the raucous bang-
ing of tom-toms and other weird and discordant in-
struments beating the boat crews and divers to quar-
ters. The keenest excitement prevails as sorne 300
boats strive to first reach the oyster paars.

Each boat carries native divers attired in a crude
loin cloth. The diver closes his nostrils with a piece
of horn and equipped with a net bag in which he gath-

the huckster is
always present
cutting, drilling,
and mounting
pearls with the
most primitive tools. Auction purchasers upon an ex-
tensive scale employ natives to open the bivalves and
extract their contents, which are emptied into long
vats, where they are sluiced by natives seated on the
outer side of the vessels, who merely agitate the water
and scour the oysters with their hands. Here again
constant vigilance has to be exercised to prevent pur-
loining of gems. Despite the care observed it is always’
possible for small pearls to escape into‘ the refuse.
Even this is carefully examined subsequently, as well
as the oyster dried dust by being sifted through the
hands. )

The monopoly is required to expend a minimum of
$1,000,000 upon improvements. It realized that in-
spection should be carried out for ascertaining whether
virgin banks existed beyond the known area. This
has been partially brought about by the exhaustion of
the two great fishing areas which have yielded prac-
tically the whole of the pearls found during the past
100 years. That probably there are several unknown
banks is borne out by the discovery of a new paar
by Prof. Herdman holding some 5,000,000 five-year-old
oysters rich in pearl. In some areas the conditions
are so propitious to the growth of the cestode that the
spat has a severe struggle for existence. Where myr-
iads of young bivalves appear at fairly regular inter-
vals but never reach maturity, it has been suggested
that the spat should be transplanted to more favor-
able areas, but here a difficult obstacle has to be over-
come, since it entails the handling of millions of oys-
ters, and in a good fishery the garnering of 100,000,000.
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in 1907, 9,000,000 of spat were moved from a rich to
an impoverished bank, but it was a miere dip ih the
bucket. What is required is some method of economi-
cally handling the young upon an enormous scale.
Dredging has been found unsuitable since it disturbs
and churns up the sea-bed where the spat is lying,
§o that a considerable amount is destroyed: The pearl
banks, it may be pointed out, are merely sand-banks
formed of sandstone and concrétion§ upon which iso-
iated masses of coral grow without forming freefs, so
that severe disturbance of the oyster bed may very
eisily be set up. It is found that the collection of
the spat by native divers is slow But the miost satis-
fictory.

The pearl-bearing cestode is not a true oyster for
edible purposes but is more closely allied to the mus-
sel family. It differs from the ordinary animal in

Counting oysteys in the Goot Kottu. A process which is no longer in

general use.
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havimg a “byssus” or bundle of tough threads by
means of which it secures a firm adherence to suitable
materials, and similar to the facilities possessed by
the mussel. Attempts are being made in cultivating
this oyster by artificial impregnation of the pearl-
forming larve. Investigation is being carried out to
ascertain the origin of the spat, and how it periodically
disappears. In connection with thi# research a thor-
ough study is béing miade of the sea-currents on and
around the oyster banks and of the surface drift in
the Gulf. .

Thé fishery is very interihittent. Prior to 1903
there had beeii néiie foFf twelve years, and the situ-
ation became so Serious that 4 coOmmission was ap-
pointed to investigatée the subject. In 1905 the har-
vest was the greatest on feeord: Over 80,000,000 oys-
ters were collected, realizing soie $1,260,000, two-
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thirds going to the island’s treasury. In the subse-
quent two years it dwindled regularly and 1908 proved
barren.. It is against the recurrence of intermittent
fat and lean years that scientific developments are be-
ing conducted, so that the fishery each year may be
of more steady and reliable proportions. By the as-
gistance of science it is anticipated that the specula-
tive character of the enterprise may be almost elimi-
nated. During the past few years the tendency toward
“community of interests” had developed among the
natives at the auction sales. A “ring” was formed to
bring prices down, at the same time keeping out small
purchasers, but an officer promptly suspended the auc-
tion indefinitely. The members of the ring, appre-
hensive that their journey to the island would prove
abortive, broke up, since which time there has never
been any attempt at “combination.”

Pearl merchants weighing the gems on sensitive scales with seeds as

weights.
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The Disslpntioq of Fog and Smoke,

The experiments of Aitken have proved that dust
particles play a very important part in the formation
of fogs, by serving as nuclei for the condensation of
water vapor. The electric and electrified particles
known as ions are still more effective in condensing
saturated water vapor, because their electric charges
strongly atlract and retain the water, thus counterbal-
ancing the effect of surface tension, which promotes
evaporation from the surfaces of drops of very small
diameter. Hence ionization may produce fog and it
may also destroy fog by collecting minute drops into
large drops, which fall as rain.

In 1884, before Aitken’s researches, Sir Oliver Lodge
discovered that an electric spark discharge (which is
now regarded as a stream of ions impelled by electric
force) quickly dissipates smoke and dust clouds, and
he has since employed the same means for the dissi-
pation of fogs. These experiments, which have a great
interest for railway and maritime traffic,c are being

conducted at great expense, especially in Liverpool, in-

the hope of keeping the suburban.railway lines clear
even in the foggiest weather.

About a year ago. a. French- engineer, M.: Dibos, be-
gan a series of experiments in the dlsperswn of fog
by Hertzian waves and lately he has- lmpreved his
apparatus - by the “addition of oxyhydrogen -flames,
states Cosmos. The effect produced by these flames
may be partly caused by. their heating the air but it
is probably due chiefly to ionization, for it is well
known that flames produee vast-nhumbers of ioms, or
electrified particles, which become " disseminated
through the atmosphere.

The first decisive experiments with the flames were
made on December 25th, 1908. The ‘aerial waves were
generated by an inductor of abeut 400,000 volts. Abave
the conical antenna by which the waves were-emitted
was placed a metal ring of smalter-diameter which
carried a large oxyhydrogen jet at each of the card-
inal points of the compass. The four jets were con-
nected by India rubber tubes to a central gas holder,
which was supplied by a battery of cylinders contain-
ing compressed oxygen and hydrogen. The fog,
which had prevailed for a week, was very thick that
morning. When the emission of aefrial ‘waves com-
menced the oxyhydrogen flames had attained a tem-
perature of 3,600 deg. F.

By the addition of the flames, the time required to
clear the space surrounding the antenna was reduced
from 40 minutes to 20 or 30 minutes and. the diam-
eter of the clear zone was. greater than in the pre-
vious experiments with Hertzian waves alone, increas-
ing from 400 feet to 500, 530, and 560 feet. The effect
was maintained for nearly two hours and until.the
experiment was stopped by the exhaustion -of the sup-
ply of oxygen. On the afternoon of the following day
experiments with
t h e . Hertzian
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A HOUSE-TO-HOUSE MIRROR SYSTEM.

The idea of using mirrors to enable one to see ob-
jects without exposing one’s self has found expression
in more than one novel of adventure. A few patents
have also been taken out for reflecting devices which
render it possible to see, from a second-story room of
a house, a person entering by the front door below.
A New England inventor, Mr. Dana S. Dudley, has
elaborated the plan on such' a scale in his own town,
that he is able to observe the surrouhding country for
a considerable distance, merely by looking down a
tube mounted in his back yard.

Mr. Dudley’s system may be employed for reflecting
to a receiving station images of objects and persons
in remote apartments of the same house or distant
houses. The system comprises, as may be supposed,

Diagram showing arrangement of mirrors
anq tubes.

a series of main 'pipes or tubes and branch tubes about
a foot in diameter, which ramify a house, or which
may be ‘extended underground from omne house-to an-
other beneath an intervening structure. Plane mir-
rors are mounted in the tubes for the purpose of re-
flecting the images around corners, from one tube to
another. Either by electrical or mechanical means it

‘is possible to operate a particular mirror in a par-

ticular room from a central station and cut off reflec-
tions from -all other mirrors in the system, 8o that
objects in that particular room alone may be seen.
Any of the visual tubes entering the central station
may be thus connected with each other.

One form of the invention (one of the simplest,
moreover) is illustrated in the accompanying draw-
ings. The object of this particular form is to render

it possible to see at the point 4 whatever may be hap-"

pening at the point C, despite the fact that a building
intervenes, as shown in the drawing. At 4 and C,
twelve-inch mirrors are mounted on ball- -bearing trun-
nions and swiveled on a vertical axis, so that they can

1 . -
ness of musical notes or spoken words.

APRIL 24, 1900.

His arrangement of mirrors and tubes in his own
house enabled him to send his own reflection through
several rooms and back to himself again, so that he
saw himself as if afar. He could look around the
house through one lens of the telescope eyepiece and
see his other eye. Two persons seated next to each
other at the receiving mirror and separated by a
screen could see each other clearly, after their images
had been transmitted through room after room, the
faces appearing remotely distant, although the two
were near enocugh to shake hands. Mr. Dudley has
also used his apparatus to reflect sunlight into cellars
and dark rooms, the first mirror being so mounted that
it could follow the sun’s movement, as in the case of
a heliostat.

Telephones can be employed in connection with this
system, so that two persons may talk to each other
and see each other at the same time.

A New Phonograph,

Consul Thomas H. Norton, in the following report
from Chemnitz, describes a new German invention
which combines the phonograph and the siren:

The methods for recording sound have reached a
higher stage of perfecfion than those employed for its
reproduction. The chief difficulty encountered in the
present systems of reproducing conversation, and es-
pecially music, from phonographic and similar records,
is caused by the friction of the needle resting upon the
surface of the rapidly revolving disk or cylinder. This
introduces a more or less noticeable buzzing or rum-
bling sound, which interferes materially with the clear-
Numerous at-
tempts have- been made to overcome this unpleasant
accompaniment. In none of the devices -hitherto
brought forward has complete success been attained,
since all involved the factor of friction as the funda-

‘mental means of transmission.

In a recent number of the Deutsche Musikwerk-In-
dustrie, a German inventor describes a newly patented
instrument, in which friction is completely avoided.
It combines the leading elements of the phonograph
and the siren. The novel and essential feature is the
substitution of a current of compregsed air for the
needle- or stylus of Edison’s invention.

In a siren, openings of various sizes allow the pro-
duction of all musical notes with any desired degree
of intensity or length. 1n the new instrument, per-
forations in the disk of a siren are replaced by tangen-
tial incisions on the surface of a large record cylinder.
A second per_fectly smooth - cylinder rests close upon
the surface of the first cylinder and revolves in unigon
with it as the two cylinders are set in movement. A
constantly varylng'succession of minute openings be-
tween their surfaces is _presented, due to the incisions
on the record cylmder When a powerful blast of
compressed air is
directed upon the

waves alone were
commenced, but
were discontinued
in a few minutes,
as the wind had
shifted to the
northeast and the
fog was quickly
dispersed by a
brisk breeze from
the North Sea.
(These experi-
ments were per-
formed at Wime-
reux on the shore

line . of contact
" between - the two
cylinders, at such
‘an ‘angle as to be
an exact tangent
to the surfaces of
‘both, sounds are
evoked identical-
ly as in the case
of an ordinary
siren. It is pos-
sible to communi-
cate signals and
even words which

can be. readily

of the English heard miles
Channel.) away.

S — it is already

An automobile evident that a

mirror is now field of useful-

made based upon ness is open to

scientific princi- I Tr St this new inven-

ples. The laws of

reflection and re-
fraction aretaken
into proper ac-
count, so that not
only is a greater volume of light projected by the lamp,
but this volume is thrown just where it is wanted.
The two surfaces of the mirror have curves differing
in their.radit the first or unsilvered surface having
a deeper curve. The rays of light which strike the
first surface perpendicularly pass on without refrac-
tion to the rear or silvered surface, and again reach
the first surface by reflection,  where they are bent
or refracted. But those rays striking the mirror out-
side of the center do so at a greater and greater angle
as the edge is approached, and are refracted more and

more as the angle is increased. The marginal raysy

are therefore so refracted. that when reflected by the
gsilvered surface and again bent by the first surface
the entire volume of reflected light is concentrated
into an intense parallel beam to be directed exactly
where wanted.

“be turned up and down and from side to side.

The small circular pictires show reapegtively an image of a‘face transmittea turough several rooms and back again ; a swiveled hood on a house-top, containing

a.mirrors a receivingstation with telescopiceye-piece,

A HOUSE-TO-HOUSE MIRROR SYSTEM.

mirrors are designed to reflect images through tubes
leading downwardly into the ground and communicat-
ing with a horizontal tube buried in the ground and
passing either under or through a house situated be-
tween the stations 4 and C. At the points of the ver-
tical and horizontal tubes, mirrors B’ and ¢’ are
mounted at such an angle that they will reflect the
image from the mirrors A and.(C either through the
vertical tubes or through the horizontal tubes. If the

‘image reflected to the receiving mirror is that of an

object so distant that it appears very small, telescope

-eyepieces can be employed to magnify :it, the effect
being much the same as if the distant object were ob:-

served through a spy-glass.
By means of this mirror system of his, the inventor
has succeeded in obtaining some very curious effects.

These -

tion- as an ad-
Jjunet to the
equipment of sea-
going vessels.. Its
availability . f o r
musical purposes has not yet been tested suﬁic1ent1y
to determine whether it can successfully vie with the
gramophone, phonograph, etq. ar even replace_ them.

_The cylinders thus far employed -are about ten times

‘as large as ordinary phonographic cylinders, and this

fact- renders the instrument necessarily somewhat
clumsy. The requirement of a current of -compressed
air may also militate against a widespread domestic
use, although such a current can be supplied by a com-
paratlvely inexpensive attachment to a water ta‘p
where the water supply is under considerable pressure.

Illuminating Mass for Pyrotechnic Purposes.—
Take 36 parts of nitrate of baryta, 15 parts of iron
filings, 1 to 10 parts of aluminium powder, 1 part
stearine, .3 parts of sugar of milk, and 3 parts of
dextrine.
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HOW TO BUILD A CHANUTE-TYPE GLIDER.

Many forms of glider have been tried, but the one
which has so far given the most general satisfaction
is known as the ‘“Chanute” type.

Either bamboo or spruce may be used for the frame-
work, although the latter material is the more con-
venient to work with.

1f spruce is decided upon, the following materials
will be required:

92 feet 8 inches of spruce 1 inch square in 8 pieces,
11 feet 7 inches long.

59 feet of spruce 34 inch square in 12 pieces, 4 feet
11 inches long.
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Fig. 1.—Dimensions of the frame.

57 feet of spruce 34 inch square in 12 pieces, 4
feet 9 inches long.

Also 50 feet of spruce 34 inch square in 4 pieces
6 feet 7 inches long, 4 pieces 3 feet 314 inches long,
and 4 pieces 2 feet 7% inches long, for framework of
rudder.

3 square feet 6f sheet iron 14 inch thick.

2414 feet of mild steel rod 3/16.imch diameter.

11 dozen 3/16 inch nuts.

Ball of strong twine.

About 51% pounds of steel piano wire;, No. 16.

About 40 yards of unbleached muslin 1 yard wide.

The framework should be clamped together, as holes
in the sticks would seriously weaken the joints. Two
suitable forms of clamp are shown in Figs. 3 and 4.

To make the clamp shown in Fig. 3, cut off a piece
834 inches long from the 3/16-inch steel rod and
thread the ends for a distance of one inch, using.a
3/16-inch stock and dies. Clamp the rod vertically in
the vise at exactly 4 inches from one of its ends, and
bend the projecting 4 inches over at right angles to
the rest of the rod, using a hammer and making the
bend as sharp as pessible. Treat the other end in the
same manner, taking care not to injure the thread on
the ends. You will thus have bent the rod into the

Fig. 2.—General view of main frame.

form of a letter U with a flat bottom, the sides of the
U being 4 inches long and 34 inch apart. Take a
piece of the 34-inch spruce and see that it fits ac-
curately between them. -Now clamp the U so formed
vertically in the vise with its two legs projecting ex-
actly 24 inches above the vise jaws. Bend them over
at right angles in the same manner as before, and
you will thus get the form shown in Fig. 3. For the
clamp plate C cut from the sheet iron a piece 214
inches long by 34 inch wide. .

To make the clamp shown in Figs 4 and 8 cut from
3/32-inch sheet iron a piece 614 inches by 514 inches,
and then trim to the form shown in Fig. 8. As bam-
boo varies considerably in section from point to point,
it is desirable to make each clamp to suit the dimen-
sions of the bamboo at the point which it is to oc-
cupy. The dimensions given in Fig. 8 are therefore
only approximately correct. The method of applying
the clamp is shown clearly in Figs. 4 and 7; the two
cross pieces of the T embrace the vertical and hori-
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zontal struts, while the stem portion passes round the
long horizontal rod. The clamp should be bent to
shape as shown in Fig. 6, a piece of 1-inch bamboo be-
ing used to mold the circular portions. The final ad-
justing of the clamp should be made when it is placed
in position. The two flaps of one of the T pieces pass

between those of the opposite one when bolting the
clamp together.

‘We are now ready to assemble the frame, which for
convenience should be made in two sections.

Take two of the 11-foot 7-inch lengths of spruce

Figs. 8 and 4.—Clamps for square and round sticks.

(one being the upper edge of one side of the frame
and the other the lower edge diagonally opposite) and
mark off on each distances of 4 feet 7 inches and 9 feet
2 inches from one of the ends. At each of the points
so found, and also at the end from which the distances
were measured, clamp one of the 4-foot 11-inch and 4-
foot 9-inch lengths of spruce in the manner shown in
Fig.4. To the free ends of the uprights and cross
pieces attach the other two 11-foot 7-inch lengths in
precisely the same manner. A rectangular cage or
frame 9 feet 2 inches long by 4 feet 9 inches high will
thus be formed, with the free ends of the longitudinal
rods projecting 2 feet 8 inches from the end. Con-
struct a similar cage out of the remaining rods.
Place the two portions of the frame thus formed to-
gether so that the free ends of the longitudinal rods
overlap, and lash each pair of the free ends together
with strong twine, making the framework 21 feet in
length, 4 feet 9 inches in depth, and 4 feet 11 inches
wide. (See Fig. 2.) =

The guy wires necessary to strengthen the frames
can now be attached. Cut a number of 34-inch
lengths of small copper tubing. Take one of these,
pass one end of the piano wire through it and back
again, forming a lcop; bend over the free end of the
wire and snip it off, leaving a small hook on the end
to prevent it slipping back through the tube (Fig. 4).
Pass the loop over one of the screw ends of a clamp,
and run the wire to the clamp diagonally opposite,

Jum—,-:—n:l_w

Fig. 65.—An improvised turnbuckle.

securing it there in precisely the same manner. The
wires running diagonally across the frame can be fast-
ened to the clamps by passing their ends between one
of the sides of the clamp ‘and the longitudinal rods in
the manner shown in-Fig. 3.

It is important that all the wires should be strained
to approximately .the same- extent, and, as this re-
quires some little skill to accomplish, it may be as
well for the beginner to provide means for adjusting
the tension of the wires after they are placed in po-
sition. An ordinary bicycle spoke introduced into
the length of each wire, in the manner shown in Fig.
5, makes a good turnbuckle. One end of the divided
wire is wrapped around the hub end of the spoke, the
other end being secured to the spoke by a strip of thin
sheet steel looped over the spoke nipple, as shown.
The tension of the wire can then readily be adjusted
by turning the spoke nipple.

The frame is now ready  to receive the fabric.
Three pieces of this must be prepared from the muslin,
one 21 feet 3 inches by about 5 feet 2 inches, and
the other two 5 feet 2 inches by 9 feet 6 inches.
About 40 strips of spruce are required for the ribs.
They should be about 114 by 14 inches and 5 feet long.
Lay the ribs on the fabric parallel to each other and
spaced at equal intervals of about one foot. Strips
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Fig. 6.—Plan view of the complete frame.

of muslin should now be laid over them longitudinally
and stitched down to the fabric, thus forming a sort
of pocket, open at both ends, in which the ribs can
slide. The large surface with ribs in position can
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now be laid on the upper deck of the frame, and the
ribs lashed to the longitudinal rods by their ends at
the front edge and at the point where they cross the
rear portion of the frame. They will thus overhang
the rear edge by about 1 foot. These overhanging
yortions are connected at their extremities by twine
or piano wire, round which the rear edge of the
fabric is lapped and glued. When this is dry the
cloth can be strained into position, the front and
end edges being glued to the main frame. If strong
glue is used this should prove sufficient fastening,
but, if desired, the fabric can be tacked to the frame
as well, using small tacks. The two other pieces
of cloth are secured to the lower deck in precisely
the same manner, a space of about 2 feet being left
between them at the center. Two pieces of spruce
34 inch by 114 inches should now be laid across this
space . from front to back about 18 inches apart and
parallel to each other, and lashed to the frame with
cord. They form the arm rests which support the
operator. The glider is now complete with the ex-
ception of the tail, which is constructed in exactly
the same manner as the main planes, the two sides,
however, being covered with cloth in addition to the
top and bottom. Its dimensions are given in Fig.
1. No ribs are required for the tail. It is connected

Fig. %.—Clamp for bamboo sticks.

to the main planes by the four rectangular rods of
spruce %' inch square. The lower rods are lashed to
the front and rear edges of the main plane about 2
inches apart, the rods being parallel to each other and
spaced at equal distances on either side of the center
of the plane. The other two rods ,are lashed to the
rear edge of the upper plane and to the front edge of
the tail. The tail is further braced to the main body
by the piano wire in the manner shown in Fig. 1.

Curved surfaces, although not essential in a glider,
can be produced in the following manner: Slightly
taper the front portion of each rib for about
1/3 of its length from the front end. If the front
ends of the ribs are now lashed to the frame first,
and the ribs are then pushed slightly forward by
their rear ends before being fastened to the rear edge
of the frame, they will assume a parabolic curve.
Strong glue should be applied to all lashed& joints to
prevent them from working loose.

If bamboo is the material selected for the frame
the following lengths will be required:

8 pieces, 11 feet 10 inches long.

12 pieces, 4 feet 11 inches long.

12 pieces, 4 feet 9 inches long.

4 pieces, 6 feet 7 inches long.

4 pieces, 2 feet 71, inches long.

2 pieces, 18 feet long.
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Fig. 8.—Lay-out of clamp for bamboo.

A ground suitable for the practice of gliding must
have a gentle slope of about 1 in 10, if possible in the
direction of the prevailing wind. If due precautions
are taken, there is little danger in the art of gliding
provided the beginner commences cautiously and takes
sufficient time to master the balancing of his machine
before attempting long glides.. While learning, it is
best to have two ropes about 6 feet loﬁg attached to
the lateral extremities of the machine, each rope
beipg held by an assistant. The glider is thus pre-‘
vented from ascending to a dangerous height above
the ground, while the novice is learning to balance
it. At first there is a tendency to place the weight
of the body too far back, but this difficulty is soon
overcome. Steering is effected by moving the legs.
To turn to the right swing both legs in that direction,
and vice versa. To stop the flight,” move the weight
of the body backward and at the same time swing
the legs forward. This will cause the machine to
tilt up in front and settle down.
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TOOLS FOR THE WORKSHOP.—I.

BY I.G. BAYLEY.

It is not the intention of the writer to describe in
these articles all the tools necessary for a complete
outfit. Such information can be obtained by study-
ing a good tool catalogue.
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with tenpenny nails, about 6 or 8 inches apart, with
one end closed permanently, and the other either fur-
nished with a hinged lid and two side catches, or left
open entirely. When the latter scheme is resorted
to, either an old piece of carpet, burlap, or hay can
be used to close up the end. Even when the hinged
1lid is used, it is well to use a piece

lD Do o o o © o O o

of burlap as indicated. An ample-

e _

sized pot is furnished with a wooden

Q ;

1id, which is made to fit the opening
tightly. A hole is cut in the 1id of

A
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DETAILS OF THE CARPENTER’S CLAMP.

1t is advisable not to take the better class of tools
when called upon to do a job at a distance; for though
it is commendable to make a good job of any work
which may come to hand, many cases are on record
where good tools have been spoiled in doing the job,
which could have been done just as well with others.
An- excellent saw is on the market, which has the
reputation of cutting through iron, nails, or hard
wood, without doing itself much damage. Such a
tool, with others of a kindred nature, should be put
in the carpenter’s shoulder chest, when called upon
to do general repair work.

A CARPENTER'S CLAMP.

For holding work together while being glued or
nailed, a clamp of some description is indispensable.
The one herewith illustrated has the advantage of
being easily made by a blacksmith or the mechanic
himself.

In the illustration, A, with the extension B, shows
the clamp complete. The extension B is used on large
work, such as door frames. It is about 20 inches
in length, after the end has been turned up, as shown,
1% inches. The first three holes are made square to
bite the thumb screw L, by which it is connected to
the body A. The clamp is made of 11/2x 5/16-inch
wrought iron. A is 30 inches long, including the
threaded end, which is 34 inch diameter by 6 inches
long. The holes are made to suit the thumb screw L,
3 inch diameter. The stops D and C are identical,
except that D has the slots rounded out to pass over
the threaded end of the clamp, as shown in detail at
I and F. Two plates are cut out as shown at E, 5x3x
1% inch, and four holes bored in the corners, 14 inch
diameter. A slot is cut in the center, large enough
to slip easily over the body of the clamp. As already
stated, in one case this slot must be rounded out in
the center to pass over the threaded end of the clamp.
Two pieces H, 3x 14 x9 inches, are cut out as shown,
the legs being 3 inches long, and tapered down to 14
inch diameter. The legs are spread to suit the holes
in the plates F and @, into which they are riveted,
after being bent into shape as indicated in the sketch
marked N.

The crank O, detailed at K, is made from a B54-inch
diameter bar, about 15 inches in length; the part
forming the handle being 414 inches long. A boss one
inch long is formed at one end, and threaded to suit
the end of the clamp A. A washer M, to take up the
wear, and a thumb screw L, complete the list.

A STEAM BOX.

It is sometimes necessary to bend or twist wood
into various shapes, to suit certain work. Long or
short strips, and even planks, can be made very pli-
able by steaming them from half an hour to an hour
in a cheaply-constructed box, like the one illustrated.
The size of the box will naturally depend upon the

THE STEAM BOX IN USE.

class of work to be operated upon. Boxes all the
way to 35 feet in length by 3 feet square have been
made, for bending planks in boat building. For ordi-
nary work, however, a box 10 to 12 inches square by
8 to 12 feet in length will be ample.

The box is made of inch boards, nailed together
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. white spot.

the kettle, and the bottom of the steam
box, with a compass saw, large eiough
to take a piece of pipe, 114 t6 2 inches
in diameter.

The pipe must fit very tightly. It
must be of sufficient length to prevent
the box from coming too near the fire;
say 4 feet from the ground.

The kettle is suspended from the
middle of the box by means of a strong
wire or chain over a fire. The wooden
1id is furnished with an opening for a
funnel to-Bupply the kettle with water.
The opening is closed with a tight-
fitting cork when the funnel is not

"used. The box i® generally placed outside the shop,

within cenvenient reach, upon a couple of trestles or
horses.
(To be continued.)

MILK TESTING WITHOUT APPARATUS.
BY PROF. GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE,
The following process for the detection of added
water or of skimmed milk in ordinary milk is more
accurate than the simple use of the lactodensimeter
without the creamometer check. The whole test can
be made in five minutes. The result does not show

: }-_’L-, Flyn |

SIMPLE METHOD OF TESTING MILK.

whether the adulteration consisted in the addition
of water or in the subtraction of cream, but as a
rule this matters little to the consumer. What he
wants to know is whether or not he had what he
paid for.

The suspected milk’ is stirred with a spoon, in order
to disseminate into the whole liquid the cream which
may have come to the surface. Then one volume of
milk is poured into fifty volumes of water. (One fluid
ounce to two and a half pints.) A candle is lighted
in a dark room. The experi-- :
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dipping into it a strip of pasteboard and then measutr-
ing the wet part. It should measure not over one inch
if the milk is pure. With good quality milk, diluted
and tested as stated, the depth will be about 74 of &n
inch before the flame i8 lost to view. A mixture of
one volume of milk and & half a volume of water
should show & depth of 114 inches. A depth of 2
inches indicates eithet partially skimmed milk or a
mixture o0f one volunie of good milk with one of
water, and so on.

The reader has already understood that the process
is based upon the close relation between the opacity
of milk and the number of fatty corpuscles contained
in it. Both skimming-and the adding of water work
in the same direction, namely, to decrease the opacity
of milk. The same cannot be said of the density.
Skimming increases it, adding water decreases it; and
the common test, which consists in the mere intro-
duction of the lactodensimeter in milk, is worthless,
as a skimmed milk may have a normal density if care
has been taken to pour into it a certain amount of
water. Density should be taken before and after
skimming, and the percentage of cream should be
determined with the creamometer. Thus applied, the
density test requires a lactodensimeter, a thermometer,
and a creamometer, and the test requires twenty-
four hours, while the result is not much more aec-
curate than the opacity test just described.
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SOME INTERESTING MODELS.

An exact reproduction of the apparatus used by
QOersted and Faraday in their pioneer electrical work
has just been prepared by Mr. Joseph G. Branch.
The models show all the fundamental principles of
electricity. Faraday’s disk is well known in schools
and colleges, but this is probably the first time in
which a complete set of exact reproductions of the
original apparatus used by Faraday has been  made.
Mr. Branch has studied copies of the original notes
of Faraday and has endeavored to make perfect copies
of the apparatus. Faraday’s ring is not only the exact
size of the original ring, but is made of the same kind
of iron and the winding is similar. With this ring
all the principles of the transformer can be clearly

MODEL OF A “D SLIDE VALVE,

shown, and it is so sensitive that it can be used with
the ordinary pocket compass. As shown in the illus-
tration the set is furnished with a compass galvano-
meter, and also with a millivoltmeter which reads to
50 millivolts on each side of the scale. 'There are
seven models in the set illustrating relations between
magnetism and electricity; how magnetism is con-
verted into electricity; how electricity can be pro-
duced from magnetism; how one current induces a
secondary current; how electricity can be produced
by the expenditure of mechanical energy; and how
mechanical energy can be produced from an electric
current. In addition to these models Mr. Branch has
prepared two engine-valve models, one of which is
shown herewith. These models illustrate all the lead-
ing principles of the D slide valve and the piston valve.
They are dissectible, so every detail may “be examined.

menter takes an ordinary drink-
ing glass with a tolerably flat
and even bottom, and holds it
right above the candle, at a
distance of about one foot from
it, so as to be able to see the
flame of the candle through the
bottom of the glass. He then
pours slowly the diluted milk
into the glass. (See the accom-
panying figure.)

The flame becomes less and
less bright as the level of the
liquid rises into the glass. The
flame is soon reduced to a dull
A little more liquid,
slowly added so as to avoid
pouring an excess, and the
flame becomes absolutely invisi-
ble. All that remains to be done
is to measure the height of the

liquid in the glass, this being
most conveniently ascertained by

EXACT REPRODUCTIONS OF FARADAY’S AND OERSTED’S ELECTRICAL AND

MAGNETIC APPARATUS.
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RECENTLY PATENTED INVENTIONS.
Pertaining to Apparel,

SKIRT GAGE AND MARKER.—EMMA A.
Howarp, Colorado Springs, Colo. The object
of this invention is to. provide a gage and
marker arranged to permit accurate obtaining
of the intended bottom line on the skirt with-
out assistance, and to permit of marking the
skirt  for folds, tucks, and trimmings. An
initial row of pencil marks is laid out by the
use of a specially constructed marking device
on the dress, a short distance down from the
waist line and while the dress is worn by the
woman for whom it is intended, and then a
bottom line of marks and along which line the
dress is finished as to its length.

METHOD OF OBTAINING THE CORRECT
LENGTH OF SKIRTS.—EMMA A.. HOWARD,
Colorado Springs, Colo. In this case the
mc thod consists in first producing a row of
marks on the skirt at about the hip line and
at a uniform distance from the floor while the
worment is supported on the wearer, and after
ti:e skirt is removed, producing a second row
necr the bottom a uniform distance from the
first row. The invention relates to dress-
making, and enables a woman without assist-
ance, to obtain the correct length of a skirt
for her own use, and also permit of marking
the skirt for folds, tucks, and trimmings.

SHOE.—C. F. HELFLINGER, Taylor, Wash.
The purpose of the inventor is to provide de-
tails of construction for a shoe, adapted to
wear by persons of either sex, which enables
the donning of the shoe in a speedy and con-
venient manner, and its removal readily when
desired. It will fit snugly, will be waterproof
at the closure joints thereof, and may be
quickly secured by a shoe string without tying
the latter.

Electrical Devices,

UNDER-GROOVED TROLLEY-WIRE. —L.
STEINBERGER, New York, N. Y. The contact
face of the wire which is protected from
weather, has a plurality of bearing surfaces
insuring contact of considerable area. The
wire can be readily substituted for other kinds.
The wire is made up from a minimum of
metal for the amount of contact surface. It
is of a conformity which enables it to be
readily suspended from clips; its shape is
such that the trolley easily engages it, and the
trolley wheel cannot be readily misplaced from
the wire when once in contact therewith.

THIRD-RAIL INSULATOR. — L. STEIN-
BERGER, New York, N. Y. The more particular
object of this inventor is to provide an insu-
lator suitable for use in connection with third
rails and in analogous relations where heavy
conductors are employed. Among many advan-
tages, one is in the provision of an insulated
rail support presenting a relatively small
mechanical contact surface to the rail, thereby
allowing the rail free movement and avoiding
the possibility of the rail binding on its sup-
port by rusting, freezing or otherwise, and
thereby bending or breaking it.

SHEAVE.—F. Jones, C. M. BrowN, J. S.
FLEMING, and W. L. McDon~NALD, Plymouth,
Ohio. In .view in this case is a sheave pro-
vided with a grooved rim substantially cen-
trally divided on a plane at right-angles to the
axis, forming the entire rim into two sepa-
rable half sections, each rim section having an
internally-projecting flange, a hub portion, and
means carried by the hub portion, separable
therefrom and from the rim, and having mar-
ginal openings engaging flat against the outer
surface of the flange of each rim section,
forcing the inner faces of these flanges to-
gether.

TROLLEY.—A. S. JANIN, New York, N. Y.
This trolley has a collapsible diamond-shaped
frame, spring and pneumatically operated, and
so designed that it will readily operate at all
times, especially when used in high speed work
and with heavy traffic. The trolley is under
complete control of the motorman, and will
not leave the wire without being purposely
withdrawn.

DRY-BATTERY CELL.—W. S. DoEg, Jersey
City, N. J. The object here is to provide cer-
tain improvements in dry battery cells, where-
by the exciting fluid usually discharged from
the battery filling when the battery is in use
is stored and reused when in an effective man-
ner, to increase the life of the battery and to
render the same very effective at all times.

Ot Interest to Farmers.,

COTTON-CLEANER.—S. WiLLiaMSs, Texola,
Okla. There is provision here for a device in
which seed cotton in various states of clean-
liness can be treated and then passed directly
into the gins. It is a well known fact that
the less the cotton is handled to put it into
condition for the spinner, the better, since in
the various cleaning operations, the fiber is
apt to get broken, thereby impairing its use-
fulness.

CORN-HUSKER.—H. 8. BrLAIR, Bucyrus,
Ohjo. The aim of the improvement is to so
connect the hook with the palm plate, that it
may be moved from side to side and turned
to varying angular positions within certain
limits and secured to the plate in any position
of its adjustment within these limits, whereby
it may be relatively disposed on the palm plate
to suit the motion of the user.

Of General Interest,

AUTOMATIC PIANO.—F. R. GOOLMAN,
Binghamton, N. Y. The purpose of the inven-
tion is to provide a piano, and means elec-
trically operated or operated by a coin,
whereby to set the instrument in action, the
piano acting ' automatically to complete any
tune commenced. Further, to provide a de-
vice attachable to any piano of any type,
which will render the action of the piano auto-
matie.

DRY MEASURE.—G. W. LYoNs, Grand
Rapids, Wis. This measure is for use for
measuring vegetables, cereals, and like goods,
and permits convenient filling of the measure
from the top with goods, and at the same
time the measure is hung from a barrel or like
vessel, - containing the goods, or to allow
filling the dry measure from the bottom when
measuring cereals contained in a bin, barrel,
etc.,, and convenient discharge of contents of
the measure by way of the bottom.

SHEET-METAL VESSEL.—J. HOILAND and
K. J. HALLELAND, Stavanger, Norway. This
invention is an improvement in sheet metal
vessels more especially constructed for con-
taining preserved foods, and has in view the
p ovision of a seam between the can body
and can head such that the can will be her-
metically sealed without the use of solder and
along which seam the can head and body are
readily separable.

METHOD OF EXTRACTING TREES AND
STUMPS FROM THE SOIL BY MEANS OF
EXPLOSIVES.—G. HUNTER, Victoria, British
Columbia, Canada. The object of the inven-
tion is to so bind a tree or stump that when
an explosive is used for its removal in the
ordinary way, by putting it into a hole under
the tree or stump, it will direct the ex-
panding gases downwardly to expend their
energy on and about the roots, thereby extract-
ing them in their entirety without unneces-
sarily tearing the tree apart.

PIPETTE ATTACHMENT.—A. E. HUTCHIN-
SON, Victor, Colo. This invention is directed
to improvements in pipette attachments, em-
bodying a construction easily operable to draw
into the pipette when applied thereto, any
required quantity of liquid and eject the same
when desired. The operation is such that the
admission of the liquid to the pipette can be
gaged with minuteness, making the invention
particularly desirable where precision is re-
quired.

SELF-PROPELLED TORPEDO. — A. E.
JoNEs, Fiume, Austria-Hungary. The object in
this instance is improvements in torpedoes,
and relates more particularly to the auto-
matic expulsion of the leakage water, by

utilizing the sinking valve itself, and also the"

protection of the gyroscope and its accessory
parts from the harmful action of the said
leakage water.

CONTROLLING-VALVE.—E. ENGREBRETSON,
Devil’s Lake, N. D. The valve is adapted for
operation in a substantially automatic ‘manner
for controlling the supply of .tensional fluids;
and the object of the inventor is to provide a
valve having adjusting means whereby its posi-
tion may be varied relatively to the ports con-
trolled by it, independently of the parts in con-
nection with which the valve is used.

Hardware,

SHUTTER-HINGE.—J. B. WRIGHT, Greens-
boro, N. C. In this hinge the leaves are re-
versible with respect to each other, thus per-
mitting the hinge to be applied at either side
of the blind or shutter. In opening a shutter
provided with this -hinge, it is not necessary
to lift the former, and the shutter is securely
locked in its open position. To close the
shutter the yoke connected with the hinge is
lifted, thus freeing the shutter and permitting
it to swing in closed position.

SAFETY-RAZOR.—C. GRrABHORN, Hoboken,
N. J. The intention of the improvement is to
provide a razor, arranged for use in quickly
folding the parts into an exceedingly small
space when the razor is not in use, and when
folded the razor can be conveniently and safely
carried in a vest or other pocket, and when
extended is ready for use for its legitimate
purposes.

LOCK.—A. M. H. DE BrUYCKER, New York,
N. Y. The object of the invention is to pro-
vide a lock having a bolt formed of hook mem-
bers, capable of being moved in the direction
of their length and adapted to be spread apart
to engage the keeper with the hook ends, thus
holding the bolt pivotally against retraction
unless actuated by the. proper key.

Heating and Lighting,

OIL AND GAS FURNACE.—J. W. RUSSBLL
and T. E. NEYLON, Renovo, Pa. The furnace
is adapted for using oil or gas as a fuel for
heating bars, frames, or other parts of iron
construction, and particularly for welding en-
gine frames. The chief object in view is the
production of a furnace distinguished by
strength and economy of construction, and in
which refuse oil may be burned with efficient
result.

GAS-FIXTURE. — A. JARMOLOWSKY, New
York, N. Y. The invention contemplates a
tubular gas lighter in communication with the
valve casing and revoluble and vertically mov-
able around the several lights fed from the
casing, the lighter having a valve within the

casing adapted to seat on the gas inlet and
thus operate to simultaneously extinguish all
lights. It has reference to improvements for
which Letters Patent were formerly granted to
Mr. Jarmolowsky.

Household Utilities,

INDICATOR.—W. ScHNITzSPAN, New York,
N. Y. In this patent the object primarily is
to improve and simplify the construction of
the present form of indicator, especially the
hands or pointers employed, which are made
of springy sheet metal and bent into a novel
shape insuring against any accidental displace-
ment from looseness when assembled.

Machines and Mechanical Devices,

TANNING-MACHINE.—F. H. YocuM, Lon-
don, Ontario, Canada. The tanning is at-
tained by alternately dipping the hides into
and removing them from a vat of liquor, and
in so arranging the hides that they will pass
through and emerge from the liquor in a sepa-
rated condition, but while out will be in a
packed condition, which assists in expressing
the liquor from the hides, thus subjecting them
to an alternate injection and expression, to
cause the liquor to more easily enter_ their
pores, and to change the liquor at frequent
intervals.

CONTROLLING DEVICE FOR ELEVATOR-
BRAKE‘§.—W. H. C. BRENNER, Poughkeepsie,
N. Y. The purpose of this improvement is to
provide details of construction for a brake
rope controller, whereby the rope will be pulled
upon by the upward travel of the elevator
platform, and automatically stop the platform
at a desired point, that will render the plat-
form level with the floor of the building in
which the elevator is installed.

TRIMMER FOR LOOPERS.—W. J. STEERE,
Rockwood, Tenn. The object of the invention
is to provide a trimmer forming a permanent
attachment for a looper and arranged to accu-
rately cut off the surplus material above the
loops held on the looper points, to direct the
surplus material from the machine, and to re-
move all lint or other extraneous matter from
the seam of the knit fabric.

MACHINE FOR CALKING HORSESHOES.
—G. H. SmiTH, Great Falls, Mont. The in-
vention in this case is to produce a machine
which can be operated so as to effect the
operation of inserting calks in horseshoes,
threading the shoes, and also providing means
for holding the shoes, while the machine is
operating upon them. It can be also used to
remove worn calks from shoes which are being
repaired.

TREADLE MECHANISM.—H. W. LODER,
New York, N. Y. The aim of this inventor is
to provide a mechanism for use on sewing
machines and the like, and arranged to per-
mit convenient and quick adjustment of the
treadle, to suit tall or short persons, with a
view to enable the same to actuate the ma-
chine with the least physical exertion and with
the greatest comfort.

KNOTTER FOR COP-WINDING  MA-
CHINES.—S8. J. MARTIN, Saltillo, Mexico. In
cloth factories where cop winding machines are
employed, it is necessary to join the ends of
the thread to be wound on the cops, which
operation is wusually performed by hand by
tying the ends together. This is a slow and
tedious operation, the knots frequently coming
untied, or the ends of the thread beyond the
knot are not of uniform length. The attach-
ment ties the knots in a safe and rapid man-
ner with a uniform length of ends.

AUTOMATIC SCALE.—A. H. AUSTIN, New
Rochelle, N. Y. The device is so constructed
that when set to the required weight, and a
feed mechanism interposed between the hopper
and the scale pan has been adjusted, the ma-
terial will pass freely from the hopper to the
pau until the required weight has been ob-
tained, whereupon the supply of material from
the feed mechanism is automatically reduced
until when the weight has been obtained the
feed mechanism is automatically completely
cut off, the controlling factor being elec-
tricity.

Railways and Their Accessories,

SAFETY APPLIANCE FOR RAILWAY-
CARS.—R. BELDEN, Spanish Ranch, Cal. One
purpose of this inventor is to provide an ap-
pliance for use for railway cars, or trains of
cars, that will act to effectually prevent the
cars leaving the -track, particularly at abrupt
curves, and will also serve to prevent the
flanges of the car wheels from having undue
frictional engagement with the rails.

Pertaining to Recreation,

ROLLER-SKATE.—T. 8. Pacig, Chicago, Ill.
The present invention has for its purpose to
provide for a movement between the foot plate
and rollers with greater ease, and also for
the convenient removal and renewal of the
cushion, as well as produce a stronger con-
struction. This is accomplished by placing the
cushion between the foot plate and roller spin-
dle and pivotally connect these parts in a way
such that the opposite ends of the spindle are
adapted to swing to and from the foot plate
against the action of the cushion.

NoTe.-—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of this paper.
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Kindly write queries on separate sheets when writing
about other matters, such as patents, subscriptions,
books, etc. This will facilitate answering your ques-
tions. Be sure and give full name and address on every
sheet.

Full hints to correspondents were printed at the head
of this column in the issue of March 13th or will be
sent by mail on request.

(12067) H. D. R. asks: My friend
claims that when ice is freezing in a river
or pond, it first freezes in small particles ‘“‘of
ice” down in the water near the bottom, and
then rises up to the surface and freezes solid,
and I claim that it does not. Who is correct?
A. Ice does not form below the surface of
water and rise to the surface. Water at 39
deg. is heavier than at any other temperature.
As’water cools below 39 deg. it remains on the
top, and the water at the surface is colder
than anywhere under the surface after 39
deg. is reached. Hence water first reaches
32 deg. at the surface, and ice forms there.

(12068) J. A. B. asks: In carefully
reading ‘“The Forms of Water,” by John Tyn-
dall, I find the following startling statement
(Sec. 56, page 153) : “Hence to convert one
pound of tropical ocean (water) into vapor
the sun must expend 10,000 times as much
heat as would raise one pound of iron one de-
gree in temperature. This quantity of heat
would raise the temperature of 5 pounds of
iron 2,000 degrees, which is the fusing point
of cast iron; at this temperature the metal
would not only be white hot, but would pass
into the molten condition.” Can this be
actually true? If so, would it not be safe to
say the quantity of heat generated in the
kitchen stove to thoroughly cook a 7-pound
potroast, where more than a pound of water
is converted into the form of vapor, would
be sufficient to melt 5 pounds of cast iron?
Would any rational person believe you? Why
would not this enormous quantity of heat
melt down the top of the stove? A. The
statement you quote from Tyndall’s book is
undoubtedly true. It is explained by the well-
known phenomenon of the latent heat of
steam—the amount of heat required to turn
a pound of water at 212 deg. into steam at the
same temperature. The amount of heat re-
quired to boil your pot would undoubtedly
burn up the top of the stove if it could be
sufficiently condensed both as regards time and
space, i. e., if it were not being constantly radi-
ated away by the large surface of the stove,
used up in boiling the water, etc. 2. Again, in
a recent article on the Panama Canal in the
SCIENTIFIC AMERICAN, one objection made to
a Sea-level canal was that the rush or flow
of water caused by the 10-foot difference in
the level of the two oceans would have to be
taken into account. Now I thought that the
old “difference in level” doctrine had long
been disposed of, and that the mean sea level
was the same on both sides of the Isthmus of
Panama. No doubt the writer referred to the
tide, but he did not say so, neither would his
article suggest the tide at all, as the cause
of the difference in level. What is the maxi-
mum of high tide at Panama or Colon? And
which direction would the tide take through
the canal, were a sea-level channel to be made?
A. The ‘“doctrine” of the difference of level
between the oceans at Panama has not yet
been “disposed of”’ It is a little difficult to
dispose of a physical fact of a few million
square miles of ocean with a surface 9 feet
higher than that at the other end of the canal.
The difference of level referred to is caused
by tide; it does not cease to be a difference
of level on that account. The current through
the canal would be nothing very serious;' 9
feet head in 42 miles is not much; but in
conjunction with a number of other conditions,
the filling up of a sea-level canal by detritus
from the Chagres River, etc., the daily re-
versal of a flow of that extent is a matter
for serious consideration. The mean sea level
is approximately the same at both ends of the
canal, but the amplitude of the tide has a
maximum of 2 feet at Colon and of 20 feet
at Panama. That is to say, supposing the
tides to synchronize, low-tide level at Colon
may be 9 feet higher than low tide at Panama,
and high tide at Panama 9 feet higher than
high tide at Colon. The flow from one end
to the other of a sea-level canal would be
reversed with each mean tide.

(12069) E. G. de C. asks: I beg to
refer to you for elucidation a certain point
in engineering, feeling certain that you will
help me with your kind assistance. Two ec-
centrics are hitched on to a slowly-revolving
shaft, 2 r. p. m. The eccentrics are re-
spectively 4 inches and 8 inches in diameter.
To each is attached a rod, connected at the
opposite end to a sliding plate, which moves
in a horizontal plane. Each plate is perforated
with a slot, 4 inches long and 14 .inch wide.
The length of the slot is at right angles to the
plane of motion. The slots are so regulated
that at the end of each stroke of the ec-
centric, each slot is exactly under a cor-
resx}nnding slot of the same size, which opens
the tapering end of a hopper full of sand,
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placed vertically above the sliding plate. Sup-
posing each hopper to be alike, and filled with
the same amount of the same grade of sand,
what will be the proportion in the rate of
flow from the two hoppers? In other words,
will the two hoppers be emptied in the same
length of time, or in the inverse ratio of the
diameter of the eccentrics? I trust that I
am not imposing too much upon your kind-
ness, and thank you beforehand. A. As the
slots in the sliding plates coincide with those
at the bottom of the hopper at the end of the
stroke of the former, the time during . which
the sliding slot coincides with the fixed one
will be practically the same for both . slots
in spite of the difference of diameter of the
eccentrics. Were the points at which the slots
register in the middle of the strokes of the
sliding plate, the plate operated by the 8-inch
eccentric would be traveling twice as fast as
that of the 4-inch, and the slot would there-
fore be open half the time. and half the
quantity of sand would be discharged; but as
the speed of the sliding plate is variable, due
to the conversion of rotary to sliding motion,
and both plates must come to rest at each
end of their strokes, the period during which
each is at rest will not be measurably different.
It is probable that in a long continuous run
a little more sand would be found discharged
through the plate operated by the 4-inch than
by the 8-inch eccentric, but the quantities dis-
charggd would not differ by an amount ap-
proaching the inverse ratio of the strokes.

NEW BOOKS, ETC.

RuGs ORIENTAL AND OCCIDENTAL, ANTIQUE
AND MobErN. A Hand Book for
Ready Reference. By Rosa Belle
Holt. Chicago: A. C. McClurg & Co.,
1908. Quarto; 202 pp. Price, $5.

Since the first edition of this book was pub-
lished, circumstances connected with the buy-
ing and selling of Oriental rugs have changed,
and the number of reliable authorities has in-
creased considerably.
the highest possible order. They are some of
the finest examples of color printing which have
been brought out in years. The frontispiece is

a magnificent reproduction of a beautiful

antique Tabriz silk rug. The other plates are

equally fine, and will be a great treat to all
lovers of rugs. The work .begins with the his-
tory and details of rug weaving, then the sub-
ject of rug weaving in Egypt, Persia, and

Turkey is taken up, followed by a description

of rug weaving as conducted in India, Afghanis-

tan, Beluchistan, Central Asia, and the Cau-
casus region. Then miscellaneous Oriental rugs
are treated, such as rugs of the Holy Land,

Ckinese rugs, Japanese rugs, Polish rugs, silk

rugs, felt rugs, prayer rugs, hunting rugs. Rug

weaving in Europe and the United States is
treated separately, the European countries
being Greece, Morocco, Spain, Bosnia, Servia,

Roumania, Bulgaria, England, and France. The

last chapter, giving miscellaneous information,

takes up the question of inscriptions on rugs,

Oriental symbols, Chinese symbols, Japanese

symbols, Persian symbols, Turkish symbols, mis-

cellaneous symbols, and the meanings of some
of the place names associated with rugs. There

.Is also some valuable geographical data and an

excellent list of authorities.

THE OcCEAN CARRIER. By J. Russell Smith,
Ph.D. New York: G. P. Putnam’s
Sons, 1908. 12mo.; 344 pp. Price,
$1.50 net.

At last we have a history and analysis of
ocean transportation with a discussion of its
rates. This book fills a very much neglected
niche in the history of transportation. It is
the outgrowth of the study of three questions:
The development of line traffic; the combina-
tion among carriers to control rates, and the
combination of steamship lines and railways.
Numerous writers have dealt with the activi-
ties of the ocean, which is a fascinating sub-
ject. Biographies of men and of ships, tech-
nical details of ships, appear to have been the
interesting things. Who built the ship; just
when; just where; how long she was to an
inch; how wide; how deep; the material; the
tonnage ; the exact size of her engines; the
number of strokes per minute, her speed; her
best voyage-record; who captained her, etc.
Such information can be collected by the vol-
ume, but there is an astonishing silence in the
pages of the past as to what these wonderful
ships actually did and how much they paid;
what they carried; where they carried it; for
whom ; under what method of management, are
things rarely, if ever, told by writers of mari
time topics. Such records do, however, exist,
as incidental statements in a wide variety of
documents, and the present work takes up this
information in the most painstaking manner.
From the immense mass of materials available,
the author traces out the main lines of past
development and detects the dominant factors
in the present situation. The book is well illus-
trated by carefully chosen engravings of ves-
sels, and by excellent maps dealing with the
great trade routes and the activities of the
great steamship companies.

THE WoONDER Book oOF MagNETISM. By
Edwin J. Houston, Ph.D. New York:
Frederick A. Stokes Company, 1908.
12mo.; 325 pp. Price, $1.50 net.

The purpose of “The Wonder ‘Books of

Science” is to bring home to the young reader

the fascination of the marvels of nature, and to

The illustrations are of |-

P

The author is singularly happy in getting the
point of view of the youthful reader. Having
been, during his life, a practical scientist and
a successful teacher of boys, he combines the
most desirable forms of experience. In this
book the author tells of magnetic batteries and
magnetic currents; lodestones; magnets that
remember and magnets that forget; the com-
pass, the curious causes of its variations and
the methods of preventing them ; peculiarities
of the earth’s magnetism; the Auroral Lights;
the telephonograph, or talking newspaper, and
many other marvels.

GLass MANUFACTURE. By Walter Rosen-
ban, B.A., B.C.E. New York: Van
Nostrand Company, 1908. 12mo.; 264
pp. Price, $2 net.

The present volume on glass manufacturing
has been written chiefly for the benefit of those
who are users of glass, and therefore makes no
claim to be an adequate guide or help to those
engaged in glass manufacture itself. For this
reason, the account of manufacturing processes
has been kept as non-technical as possible; no
appliances have been iven, and only a few
diagrams have been introduced for the purpose
of avoiding lengthy verbal descriptions. There
are few industries where the processes of manu-
facturing are kept more secret, so that the
path of the author who would give an accurate
account of the best modern processes used in
any given department of the industry,. is beset
with great difficulties. The author has en-
deavored to steer the best course open to him
under these circumstances, and he appeals to
the paucity of glass literature in the English
language as evidence of the difficulty to which
he refers. The physical and mechanical prop-
erties of glass are first taken up, then the raw
materials of glass manufacture are treated,
which is followed by a chapter on crucibles and
furnaces for the fusion of glass, the process of
fusion, processes used in the working of glass,
bottle glass, rolled or plate glass, sheet and
crown glass, colored glasses, optical glass, and
miscellaneous products.

THE DESIGN OoF HIGHWAY BRIDGES AND
THE CALCULATION OF STRESSES IN
Bripge Trusses. By Milo S. Ketch-
um, C.E. New York: Tae Engi-
neering News Publishing Company,
1908. 8vo.; 544 pp. Price, $4.

The aim in writing this book has been to
give a brief course in the calculation of the
stresses in bridge trusses, followed by a sys-
tematic discussion of the details and the de-
sign of highway bridges. While there are many
excellent books in which the different types of
railway bridges are discussed in detail, little
attention has heretofore been given to the de-
sign of highway bridges. As a consequence of
this neglect, many of our highway bridges have
been very badly designed, the design of these
structures being ordinarily left to an engineer
without experience or the agent of some bridge
company who was more interested in the re-
sulting profit than in obtaining a good design.
The calculation of the stresses in highway and
raflway bridges is similar, but the problems in
the design of the two types are very different,
due to the different requirements and condi-
tions. The problem of the design of a highway
bridge includes the design of both the super-
structure and the substructure. Most of the
treatises on bridge design deal with the super-
structure only, but in this book, due attention
has been given to the design of both superstruc-
ture and substructure, and to the effect of the
design of one on the other. The author dis-
cusses in detail the costs of the different parts
of highway bridges. These costs are of value
principally to the student and to the experi-
enced engineer who is familiar with the condi-
tions of the particular piece of work. The book
is freely illustrated with drawings, diagrams,
photo-engravings, and tables. It is an extremely
valuable book for the engineer.

GENERAL LECTURES ON ELECTRICAL ENGI-
NEERING. By ‘Charles Proteus Stein-
metz, A.M., Ph.D. Edited by Joseph
Le Roy Hayden. Schenectady, N. Y.:
Robson & Adee. 8vo.; pp. 284. Price,
$2. -

The book contains a collection of seventeen
lectures of a general nature, dealing with prob-
lems of generation, control, transmission, dis-
tribution, and utilization of electric energy.
The work is largely descriptive and not
mathematical. An appendix on light and illum-
ination, and another on lightning and lightning
protection, are also included in the volume.

SHoP TESTS ON ELECTRIC CAR EQUIPMENT.
By Eugene C. Parham, M.E., and
John C. Shedd, Ph.D. New York:
McGraw Publishing Company. 12mo.;
55 illustrations; pp. 121. Price, $1.

This is a small practical handbook adapted
for the use of inspectors and foremen in the
testing of electric car equipments. The tests
are of such a character that they may be per-
formed with the instruments and facilities
available in a car house. In order to fix the
rules and tests in the minds of the readers,
many examples are given and a set of questions
is provided at the end of the book.

Memories oFr My Lrre. By Francis Gal-
ton, F.R.S.. With eight illustrations.
New York: E. P. Dutton & Co., 1903.

" Pp. 339. Octavo. Price, $3.50.

Francis Galton is probably the hardest

explain the wonderful laws which govern them. scientist to classify of our day, for the simple

reason that he was never a specialist for any
great length of time, but has been what may
be called a good “all-around” man of science.
He has been an able statistician, a -meteorolo-
gist, a  “finger-print” ' classifier, a founder. of
anthropometrical and psychological laboratories,
an ' explorer, a pedagogue, an authority  on
heredity, and the founder - of ‘‘eugenics.”
These pleasantly written memoirs of his tell
the story of his manifold activities in a sim-
ple, unaffected way, and give one many a rare
glimpse of the great scientists who ‘made the
closing half of the nineteenth century one of
the most remarkable periods in the history of
the world. It is but natural that a man who
has such strong notions -on the subject of
heredity should open his memoirs with a fairly
exhaustive statement of his family stock.

Legal Notices

PATENTS

INVENTORS are invited to communicate with
Munn & Co., 361 Broadway, \ew York, or
625 F Street, Washington, D. C., in regard
to securing valid patent protection for tbeir ina=
ventions. Trade-Marks and Copyrights
registered. Design- Patents and Feoreign
Patents secured.

‘We undertake all Patent, Trade-Mark and
Copyright Practice, both before the Patent
Office and the Courts, and we have special facili-
ties for handling Infringement and other suits in
Federal and State jurisdictions.

A Free Opinion as to the probable patenta-
bility of an invention will be readily given to any
inventor furnishing us with a model or sketch and
a brief description of the device in question. All
communications are strictly confidential. Our
Hand=-Book on Patents will be sent free on
request.

Every patentsecured through us receives
special notice in the Scientific American.

Ours is the Oldest agency for securing patents;
it was established over sixty years ago.

MUNN & CO., 361 Broadway, New York
Branch Office, 625 F St., Washingtgn, D. C,

INDEX OF INVENTIONS
For which Letters Patent of the

United States were Issued
for the Week Ending
April 13, 1909,
AND EACH BEARING THAT DATE

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

Abrasive apparatus, 0. C. Wysol
Acid, calcium salt of dibrom- behenic,
Fischer ...........ciieiiieececcnnnnnns
Advertising device, Richard & Gluck.
Aerial navigation, C. J. Lake
Agricultural implement riding attachment,

D. Spensley «.eeiieeeirrinnnieecnnnnans 918,386
Air compressor, electric, Pocock & Allgire.. 918,194
Air brake, E. B. Powers.......ccoo0teeiunn 918,470
Air brake setting appllance, Gale & Lilley.. 918,435
Air, producing liquid, J. F. Pl 8,468
Airship, J. M. Wright............ . 918,410
Alarm apparatus, H. Kirnan 918,164
Alkali-chlorid solutions by means of mer-

cury cathodes, apparatus for the elec-

trolytic decomposition of, J. J. Rink... 918,370
Anchor, W. Ward..........cooiveiinnnnnnn. 917,818
Anchor bolt, G. & H. Kiahre 918,063
Anchor, wall, J. H. Cook...... 917,927
Animal catcher, A Burger. . 918,001
Article turner, H. Zimmerman . 91 783
Autodot transmitter, P. B. Delan, 918,294
Automobile dust pan or shield, H E. Coffin 917,926
Automobile steering post, C. T. & H.

Koenigsberg, Sr. .....cccciiiiiiiiia 918,166
Automobiles, controller tor electrically

driven, A.. Vorreiter.................... 918,402
Awning, C. Joseph......... ... 918,057
Bag holder, J. R. McGowan..... ... 918,355
Backing device, C. T. Bradford.. . 917,996
Bailing machine, A. R. Tiffany.. ... 918,395
Band brake, H. A. Tuttle............cocnns 917,814
Bar. See Concrete bar. :

Barrel, keg, etc., tap, C. E. Mentzer....... 918,458
Base for cuts, ' adjustable, Hurlbut & Wil-

liam 917,947

.. 918,341

Battery grid, storage, W. M. Thayer....... 918,221
Battery plates, making storage, W. Morri-

BOI erececeonnannnnnnnnnnns ceieetreaaes 917,787
Bearins, ball, S. R. Coppins.. 918,422
Bed, sofa, V. Labelle.......... .. 917,771
Beehive, C. A. Hurst....... . 918,052
Beehive trap, F. H. Saffell. s
Binder, G. R. Farley............ 918,027
Binder, loose leaf, F. W. Steuer.. 917,972
Binder, temporary, W. Leach..... 917,773
Bit, J. C. Krause...eooeeteeeieeeeeocannns 917,951
Bit and pin drill, recessing, Ww. F. Prentis 918,365
Blower, A. T. Noe....... teeseessecnnanas 18,358
Blowpipe, J. H. Draeger......cecoeeeeecans 917 934
Boat dumping apparatus, canal, G E.' Tit-

D . ...eeieiiteiiiiiiiii i 918,224
Bobbin winding machine, J. C. Liberty..... 918,454
Boiler cleaner, D. Mahoney................ 918,178
Boiler stay bolt, steam, F. M. Patterson... 918,193
Boiler tube extractor, W. T. Adams........ 918,411
Bolt, safety locking, H. W. Harris........ 918,316
Boots and shoes, machine for use in the

.manufacture of, E. Bayard............. 918,486
Bottle and ticket holder, N. C. Van Otteren 917,914
Bottle holder, nursing, D. D. Coombs....... 917,753
Bottle stopper, vacuum, G. P. Van Wye.... 918,246
Bottle, vacurum insulated, G. P. Van Wye 917,816

Box, E. L. Ansorge........ccoiiiiennnnnnne
Box, E. E. FlOora....c.couoiieeuiernnnenanian

Box alarm, portable, N. P. Bissonnette.... 917
Bracelet, R. H. Lewis.....cccieieieiinnna.. 918,175
Brake actuating mechanism, P. Mussleman.. 918,463
Brick press, J. I. Cross.... 917.851
Brooder, G. H. Lee......

Brush holder, A. Rae.......ccoveevucannnn.ns 917,964
Brush holder, adjustable paint, N Comp-

L2 T 918.420
Brushes, manufacture of, C. Strobel. . . 917.811
BRuckle, W. A. Hold ) N .. 918,449
Building block, W. Davis...... . 917.930
Rurglar alarm, W. T. Anderson. Jr........ 918,418
Button making machine, E. F. T. Lundqu]st 918,177
Cabinet, credit, E. D. Troutman, reissue. 12.942
Cabinet, ﬂling. H. L. Squires........: . 918.214
Can cover, ash, . Doane. . 918.295
Can straightener, T. |. Hart. . 918 146

Candy cutter, W. B, Ellis.......cc..c.tnene

918,427 ' Engine.

Cap, miner’s, W. C. Ballman....eeeeeeee... 917,987

Cap, washable, S. Graff........ . 918,037
Car construction, C. A. Lindstrom.........‘. 917,956
Car controlling mechanism. elevator. A. W,
Hubers ............... cees teneees 918,051
Car, dump, C. W. Russeli .. . 918,092
Car, fender, C, A. Bisbee...... . 918,268

. 91T

Car fork, mail, W. H. Lefevre .
. 918,390

Car, hopper, E. W. Summers..
Car lift, O.. V. Greene.......
Car, passenger, W. J. Mackl
Car, railway, E.” W. Summers.
Car wheels and other circular

for making chilled, T. D. West......... 918,236
Cars or the like, air brake cylinder attach-

ment to railway, H flager........ 917,891
Cars, trolley device for electric, W. A.

Crawford-Frost .......ccoeeeeeeeneennss 918,287
Carbids, producing, R. Catani..... [N 918,419
Card cutter and marker, G. C. Anderson.... 918,412
Carpenter’s implement, N. P. Cramner. . 018,130
Carpet linil‘;fr protective. L. H. Koll. 918,331
Case lock, Royer............. . 918,374
Cash carrier, M C. Swezey........ . 918,099
Casket flower support, F, L Berg....ouun.. 917,839
Casting, abrading, grinding, cutting, and

poiitsl;ing substances in a metallic \

matrix,

C. J. & F. G. Marius.........
Casting machine parts, J. T. Uebbing.....
Cattle guard,. Sims & Brown...............

Cement and metal constructions, strengthen-

ing member for composite, 0. M. Davis. 918,019
Cement burning apparatus, H. L. Doherty.. 918,020
Cement clinker, burning, C Ellis........... 918,025

Cement, waterproot M. M. Smith
Chain machine, H. A. Staples..
Chart, color, H. G, Maratta...... .
Check holder, W. B. Hildenbrand 91
Chuck and driving dog, combined, D. Fisher

Churn, J. E. USher....c.iveiieinenneennnnnas 917,978
Chute, W. B. Berg............ 918,418
Cigar holder, E. A. Ingraham. 917,948
Cigar holder, P. Duphiuey ..... ,29
Cigar holder, S. Hayden........... 918,446
Cigar pressing apparatus, R ‘Woerner . 917,984
Circuit controller, S. Cabot................. 917,749
Circuit controlling device, R. B. Patterson.. 918,086
Clamp. See Letter clamp.
Clamp operating mechanism for casting ap-
paratus, Waechter & Wurster.......... 918,403
Clamping machine, A, E. Palmer ... 918,192
Clasp, E. Pickhardt.............. 917,791
Clothes. drier, H. M. Burdick. v
Clothes pin, S. J. Johnson......... 917,950
Clothes pin_holder, E. B. Williams. 918,408
Clutch, friction, H. Horsfall............... 917,764
Clutches, arrangement of windings for elec-
tromagnetic, H. Ast............... vee.. 918,254
Coating machine, F. E. Goldsmith.......... 918,440
Coffee and.for other purposes, machine for
roasting, S. Cranston................... 918,423
Coin assorting, stacking, and counting ma-
chine, B. F. Brewster...........c.cc... 918,273
Coin contralled apparatus, F. Magidson 918,455
Coin controlled mechanism, H. Koch..... 918,165
Collar, A. H. Parsons............ . 918,466
Collar, shirt, E. A. Christman.......... e 918284
Comb, woman’s _hair retaining, I. . .
Schwarzer ..........cciieevieeeenenanns 918.203
.Combination lock, push pin, J., Roche...... 918,200
Concrete construction, reinforced, W. J.
WAITEN “ . vvvtiiinennnonccanaannans .. 918,231 .
Concrete, reinforced, H. J. Quereau.. . 918,366
Concrete reinforcing bar, A. E. Lindau.._ . 917,878
Concrete slab, reinforced, W. A. 917,859
Concrete structures, metal reintorce for, E
................................ 917,822
Condenser, statie, C. D. Babcock........... 918,257
Condiment -and toothpick holder, combina-
tion, Baéder & Lude............ccvuun. 818,115
Conduits, means for closing the ends of, A.
ThompSOn ...vuuriereaierennsnenaans 917,911
(‘ontectionery machinery. S. Pooley . 918,195
Control system, H. D. James...... . 917.868
Controller frame, H. W, Forsiund 917,858
Conveyer, H. Kile.............. .o 17.769
Conveyer, C. D. Seeber;zcr ............. .. 917,902
Cooking utensil cover, E. R. Chambers..... 918,282
Cord or thread, reinforced coated, Bayne &
Subers .....eiiiiiiiiii i e e, 918,414
Cored openings, apparatus for forming, W
....................... 918,342
Corn cutter knife, A. W. Thomas.. . 917,976
Corset attachment, E. C. Dailey............ 917,852
Cotton press and feeder, automatic. F. B.

CUmMpSton o.....ieiiieeinnotacens
Cover lnck W. C. Morrill...
Crib_attachment, K. Baker .
Crushing or grinding machine, S. Cooper
Cultivator, ' W. P. Dunlap

Cultivator and like machine, S. N. Hench.. 917, 762
Cultivator frame hay rake attachment, F.

Richard ........ ... ..o iviiiiiininnnnn 918,474
Cultivator shield for corn cultivators, F. A.

Tuttle ......oiiiiiiiiiiiiiiiinnnes ee.. 917912
Culvert mold, Fife & Coleman.............. ,030
Current contact apparatus, automatic alter-

nating, .C. E. L. Brownh......ccocvvuuns 918,417
Currycomb, C. Mayr........ . 917.881

y
Curtain pole, C. F. Laun

917,772
Cutting tool for bm-ing or

drilling ma-

chines, J. F. Campbell................. 918,003
Cylinder automatic spring piston, liquid,
steam, or gas, M. Rumsey.........

W.

Dandelion digger, B. Schneider.....
Delivery mechanism, W. Scott.. .
Dental cabinet, H. E. Bown............... 917,995
Dish mop and scraper, W. D. & R. W.

Fletcher .....ciiiiiiiiieeneneinnnnnnns
Disinfectant holder, G W Llewe]iyn
Display rack, W. L. Nutting..........
Display rack, L. L. Morse .............. .
Display rack attachment, E. B. Weston....
Distilling apparatus, wood, H. Copilovich...
Ditch filling mechanism, Dalton & Clements

Ditching machine, C. F. White ............. 917,821
Ditching machine, B. M. . 918,373
Door fastener, sliding, J. B Shinn . 917,969
Door, metal, A, C. Goddard................ 918,142
Doors, ete., cushioning device for, G. Kabu-

TECK tieeniiniiiiiiiii ittt 918,060
Dough mixer and raiser, M. Bowman. .. 917,921
Downdraft boiler, Chandler & Dow. .. 917,751
Draft appliance, F. H. Durgin....... .. 918,426

Paft mechanism, H. Messman. .. 918,183
Draft rigging, W. S. Miller................ 918,185
Draperies, etc., device for use in making,

W. K. Mallonee, et al.....covvernnnnns 918,348
Drawer support, H. B. Morse. .. 917.885
Dredge, 0. H. & A. L. Eliel. .. 918.302
Dressing stand, S. Reaves.. . 918,471
Drill, J. A. Barr....c.oouiiiiieeeeeneannnns 917.836
Drill sharpener, fluid operated, J. G. Leyner 917,777
Drip pan, B. F. Tracy.......cccoeviveeeens 918,396
Drummers’ - samples for textile fabrics,

manufacturing, A. C. Korcinek......... 918.169
Dry kiln, superheated steam, D. E. Lain... 918,334
Drying materials with superheated steam,

D . E LaiDeeei.iiiiiiniiiinnninnnnas. 918,335
Dust removing pneumatic machine, J R.

Blum ... iieeiiiiiiiiiiieiiieiinaaans 917,993
Dyeing apparatus, Allsop & Sibson......... 918,485
Dyeing machine, circulating, Allsop & Sib-

L0 918,484
Dves. lake ‘from sulfonated azo, F. Wurth- .

.............. 918.24
Fasel W A. Hartman. .. 918.045
Ezg tester,” W. C. HUDET . o v v v eneeesnsssns 917,767
Electric conductors,'s,vstem of insulation for

high voltage, F. M. Locke..... Ceeeeeeas 918,339
Tlectric cut-out, T. E. Murray.............. 918,188
Electric fire and heat alarm, automatie, J.

W. Butterworth ..................0ten. 918.278
Flectric fixture, W. J. Boembver............ 918.119
Flectric flash-light attachment, F. Meadows. 918,181
Flectric furnace, J. H. Reid............... 17,
Electric machine contactor commutator, dy-

namo, Rivers-Moore & Donald........... 917,898
Flectric motor, R. Siegfried................ 917,806
Electric process for gassing threads, Gin &

Courtecuisse ..........ceiveerenerinnsen 918,439
Electric wire for vulcanization, machine for

reeling covered, . Wendtland......... 918,235
Electric aerial distribution systems, forming

junction and feeding points in, H.

Behrend ...........iciiiiiiiiieiaenan. 918,262

Electrodes, making, E. W. Jungner.
Flectrolytic cell. J. H. Reid......
Flevator door operating device
Fllinsograph. N. H. Sundman.
Fmhalming instrument. C. A. Genung.
Embankment, A. L. Hartnagel
See Fire engine.
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AERMOTOR PUMPING DEVICES

Are known and used the world. over.

'ORS

$25

s an B-ft. Aer-
motor. -This is the
gal\ranizéd-after-

OR STOCK.

improvement

‘which wide ex-
perience has
shown to )
be desir-

"TOWER FOR PUMP, TANK

—
T
-
(S
o
W
0
a
o
("]
I
=
F4
=
o
0
«
w
T
=
w
'—
o
z

Buys a 30-1¢t.

$ 2 7 Trussed Tripod

Tower with -unobstructed base.

_ ‘_ I.i occupies very little room, requireé little atten-
-tion, and.gives a large amount of 'service.
supporting-frame is clamped to the pump stand-

completion steel Aer-
motor which revolu-
tionized the wind- ]
mill business. It | &
contains every

in use.

Hundreds of thousands of
Thousands of GASOLINE PUMPS

in use.

The Aermotor Gasoline Pump is easily attached to “any

old pump”
are assembled in

desure.

We are almost
ashamed of so low a
price on an engine so
well designed and so
well built, but we are
proud of the engine.

ard, making a very solld and compact arrangement.

in 30 minutes.

up and go to work.

The

one simple,

No other
pumping de-
vice ever
gained such
great popular-
ity or reached
such great
salesin so
short a time

have one of these

You can afford to
on every well.

supplied for

stakes.

The engine and pumping gears
compact and durable
machine which is complete in every detail and ready to set
It will pump as much water as- an
8-ft. windmill and will run as many hours a day as: you

These attachments have been
vised to provide the easiest, quickest and
most substantial way for connecting to any
style of pump which is already in the well.
setting up complete as shown,

. We make so
:many of these
| _engines that we
" have put in the
facilities for
building them
perfectly.

Forengine complete
| with walking’--—' beam'

e-

. Everything is
except the

AERMOTOR CO., Campbell Avenue and 12th Street, CHICAGO

anllne gas generator, explosive,
({3 5A0A00900d0a0a 0505 iaa e 400000000
Engine serial igniter, gas, H. A. Long.....
Fugine spurker mechanism, ii. M. Cramer..
Engine steering gear, traction, Randall &

918,286

Whitcomb ............... 918,368
Englne valve gear and governing mechban-

ism, explosion, N. T. Harrington....... 917.941
Envelop, returnable, T. J. Sales....... .. 918,093
Envelop, safety, C. H. W. Koerner.. 918,330
Eyeglasses, 1I. S. Jobnston............. 918.055

Eyeglusses, spring bow for. G Bausch...:.‘
Fabric shearing machine, weven pile, 5
Magcee

Fare register, R. C. Adams................ 9 5
Faucet, tap, valve, bhall cock, etce.. T. Crowe 918,288
Fire engine, gasolene, W, F. Gibbs......... 918.140
Fire escape. M. J. & G. A. Broome .. 918.275
Fire escape, R. Korb................ 918.333
Fire bose carrier. H. L. Jenkins. .. 918.159
Firearm, L. I.. Hepburil...........coovuuunns 918,447
Firearm with forward sliding barrel, auto-

matic, A. W, Schwarzlose.............. 918,380
Fish bhook, R. L. Sheward........... 8o 8,206

FFish hook coupling link. C.
I'isb stringer, L. B. Mullins
I'ish trap, E. Jumisko.......
Flatiron stand, W. L. Headl

Floor scraper, J. C. Peltier........ocovuuen.
Flour whitening and aging apparatus, I1.
SCOUSTETR o SBIX: « shoacasacls - iloiois Moo olelorcdfuiclels 918.379
Fluid hoisting machinery, Blake & Aveling. 917.992
Fluid pressure systems, automatic control-
ling mecbanism for, W. J. Ricbards.... 917.897
Flushing apparatus, air chamher, R. Stick-
...................... eieesneea.. 918.216
l'lushlng tank, C. N. Marcellus. ceee. 918.456
Ky paper holder, A, A. Frye.coeeiiiennnsn 918,309
Folding stand, . Plantinga.. 918.087
Foot rest. J. A. Gaertner.......... 918.433
Friction brake, E. H. Ten Hopen........... 917,909
Fruit, vegetable, and meat slicing machine,

0§ [ T AR . P, ..
Fuel burner, liquid, W. E. Gard... o
IFurnace, T. S. Blair, Jr., reissue.......... 12.939
Furnace door frame and roof skewback, J.

B. McKennan, et al.......ooooviiii, 018,356
Furnace stock distribution, blast, .

Landgrebe ........cciiiiiiiiiiinniinnnns 018,172
Furniture, knockdown, P. Morrison.. 018,352

Furniture supporting foot. R. Clark P18,
Furniture together’, means for securing
parts of, P. Sicotte .................. 118,200
I‘use, electrical, W. H. Tidmarsh .......... 918,223
Gaging device locking mecbanism, G. O.
Hammer . oo - Bl Sl Bl o« o oe 917,769
Game and recreation apparatus, race, A. G
Macculloch ................. : 018,343

Garment clasp, Coffey & Blayn
Garment fastener, E. Jobnson..
Garment hook. H. Popmwrtt

Garment supporter clasp, S. g
Garment waistband adjuster, D oldgate.. 918,324
Gas and oxygen burner. H. Riess........... i
Gas burner. F. E. Buddington
Gas burner, W. Wuthenow ..... ..
Gas burner. inverted, J. Lederer.......... 917,774
Gases, apparatus for the production of flame

extinguishing, R. Scheuffgen......... . 918.201
Gases, purifying smelter, P. Danckwardt .. 918.424
Gate, J. Plowman .......c.ceeeeeneans 918,363
Gate for bins and other similar.receptacles,

E. Brown .....oiiiiiiiiiiieiinianans 917,746

Gate Iockmg device, bead. C. D. Butchart. 918.002

Gearing. automatic change speed. L. Badois 918.258
Glass, beveling. Goebring & Troche ........ 917.937
Glass sheets, method of and apparatus for

making, H. K. Hitchcock 918,323
Glove, G W. J7andrill ....... . 917.783
Go-cart, V. F. Pickert .................... 918.362
Go-cart.or bahy carriage, A. J. Adams.... 918250
Gold separator, L. Swenson........ 917,906
Grain cleaning machine attachment, C. H.

(1042 950 o o 0 aooa I o K6 o o ST TR 918.095
Grain bulling mi]] D. Ublborn, Jr. . 918.226
Gramophone, F. Peltier .............. 917,790

Granite molding and surface cutting ma-
chine, W. Murpby

Grate, C.

Grinder feeder,

Grip mechanism, intermlttent C. Jobnson.

Hammer, B. F. Bird 5 17.840
Hammock, bed, G. F. Hoffman. .. 917.866
Hanging clasp, J. M. Lamadrid .. . 918.337
Harness connector, Jacky & Rupp . 917,949
Harvester, corn, A. E. Combs ...ccec... 917,846

THE BEST RESULTS Hasp for suit cases, W. E. Dooley......... 917,854
0 Hasp lock, A. L. Buckland ...... .. 917,843
= . in light manufacturing, tool room, | Hay carrier, P, A. Myers ................. 918,077
ol experimental laborstory, school | Hay loader wind shidd, H. W. Betwhy.... 918,267
— aud vepair work and where accuracy, | Headlight, T. L. Hilks ................... 918,151
convenience and duvahnhtyare peces- | Headstones from plastic material, appara tus
+ sary, Jre,rigsxrl;d bYl‘““X‘,f‘“ for forming, C. C. Wingo ............ 918,241
Our shop equipment. for l,urmng out Heating plant, hot air, R. (, Elliott...... 917.756
these lathes is unsurpassed, hence the | Heating system, hOt water, H. K. & I 2.
most skilled mechanice praise thelr Kriebel ....iviieiiieennenrenenanannnns 917,952
| efficiency. Write for catalogue *‘B.” | Hinge, H. Ernst .................. 918,135
THE SENECA FALLS MFG. CO. | IIinge, door or window, J. Tmﬂan 917.76:
695 Water St., Seueca Falls, N. Y. | Hinge, watchcase, L. S. Hanson. 918,043
TR goe, M. O. Whitebo&nc. .......... 9 ,989
. oisting- apparatus, H. Audersau 17,91
Englne and Foot Lathes|Hoow article mold, Kerr & Smith... 918,328
Hoof pad, W. Heathermon........... 918,149
MACHINE SHOP OUTFITS. TOOLS AND Horse detacher, J. W. Hughes.. 917.766
SUPPLIES. BEST MATERIALS. BEST Horseshoe, A. Schlegel ............. 918.094
WORKMANSHIP. CATALOGUE FREE 4orseshoe hoof pad, T. F. Flaherty... 918.032
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. | Hose supporter clasp, R. B. Tunnicliffe 918.398
Y Hydraulic jack, Kobl & Joyce ........ . 918.167
A Ice creeper, J. Kinsel .................... 917,877
Price | Ink ribhon feeding mechanism, automatically
eeaer ,ouniers reversible; B. W. SCOtt.........s...s.. 917,803
Instep supporter, A. Toporczer ............ 918,101
to register reciprocating Insulating support for high tension conduc-
movements or revolu- tors. D. Mershon ................. 917,785
tions. Cut full size, Insulator, W, G. Clark ................0.00n 918,127
Booklet F o Insurance policy, fractional, Catlett & Chil-
St Aoy ATCES Gl e Lo Lo e scse.slolelels » saslele Slelelele 918.280
YEEDER MFG. CO. Internal combustion engine, C. W. Snyder.. 918.211
18 Sargeant St., Hartford, Conn, Iron. metallurey of," Simpson & Oviatt.... 918.381
Cyclomerers. Odometers. Jack brace. wrench, W. B. Daugherty..... 917,928
Tachometers. Counters Jar cover, T. I. Grove .......cccvevvnuinnns R
and Fine Castings, Joint, . E. Reeve ...c.vvevenen.

Represented in Great Britain by
Messrs. MaekT & Co., oy
City TRoad, Kinshury Sgquare,
London, E. C,, Engtand

Journal bearing, A.-A. Lamaux .
Journal hox dust guard, A. W. Neudeck
Keel, inverted, A. L. Reuss............
Key, bath bhouse, A. Pusterla

And we can
it. Makes 6

rove it.

y
Kxtra buttons $1
$1.50 per gross.

Any one can operate
nished hutton photographs a
minute. Price of Camera-Scope, with sup-
plies for making 30 pictures (en: ugh Lo

fcr the complete outtit) B¢
erhundred ; extra frames
& independent and make
money for yourself. Write today.

W. S. MOUNTFORD, 100 Maiden Lane, New York, N. Y.

= Keyboard transmitter for Morse and ofber
THE * BARNES " = ifte!e.}graxhig cti:les, P. B. Delany........ 918‘291
nife, J. g
. Knitting machine, cn‘cular W. T. Barratt.. 917 989
Posnllve Labeling machine wiper mechanism, F. O.

Woodland ..........ieiiiiieiiiiiiiaas 918,242
Lamp and burner, vapor, B. Charonne. .. 918,005
10 m 50=inch Swing Lamp, arc, W. G. Houskeeper......... . 917.867
Lamp, calorimeter. H. Junkers ............ 918,059
Send for Drill Catalogue. an{)I cluster. incandescent, Schwartz & 20
Kleinmann  ................... .. 918.20!
W. F. & JNO. BARNES CO. Lamp. gas. J. & G. Keith .... 917,876

(Established 1872) Lamp, inverted bydrocarbon vapor, -~
Meyer ol e el e allejepsiel ol-lole 18,071
1999 Ruby St., Rockford, Il Lamp, motor car and other, 917.844
54 OO d Lamp socket, incandescent, ST
Y3 0 00 HUOROEENA0000 o o A
$ A4 per a Lamp socket. incandescent, K .. 918,477
The Record CAMERA SCOPJEZ Lamp starting means, arc, G. M. Little... 917,778
of the 2 Lantern, Dickinson & Tyler 5 918,131

Tantern, C. K. Schade
Lantern construction,
Last, J. H. Jones .................... 00
Lathe. portable turning. W . Verscho
Laundry drier, wet wash, W. W. Anderson
Lawn edge trimmer, C. C. Wheeler
Leaf turner. D. Macdonald .........
Leafing machine, fly, Riley & Hughes
Leatbher shrinking machine. A. IFaifer.
Tetter and parcel holder, M. C

Handlan. J

.00,

WELL

Over 70 sizes and styles, for drilling eitber deep or

shallow wells in any kind of soil or rock.
wheels or on sills.
Strong, siniple and durable.
them easily. Send for catalog.

WILLIAMS BROS., Ithaca, N. Y.

A Home-ade 100

Wireless Telegraph Set

Read SCIENTIFIC AMERICAN SUPPLEMENT 1605 for a
Frederick Collins, or
mile wireless telegraph out fit
Numerous, adequate diagrams accompany the textc.
Order frum your newsdealer of

thorough, clear description, hy A.
the constructivn of a 100-

Price 10 cents by mail.
from

MUNN & CO., 361 Broadway, New Y orl

DRILLING
MACHINES

With engines or borse
Any mechanic can operate

Letter clamp, W. L. King..
Lifting jack, W. H. Oliver..

Lifting jack, W. R, Jobnson............ 917,874
Light and power circuits. etc. c
switch for, 918,489
Linoleum imitating wood, production of, T. .
T. Hollinger ..........c......... 918.153
Mountec on | Ljquid level indicator. A, J. Stecke 917.808
POwers. | Tjquid meter, Speed & Wright 918.097
Lock, M. Nadolski . 918.357
Lock for doors. co e
Chreitzberg ........c.coeiveiiunnnn. 918,008
——————— | Locomotive, articulated, S. M. Vauclain... 918,401
M‘l Locomotive engines and tenders, draft gear
=/Yi11€ for. Westlake & Thomas 918.237
Loom for weaving cut pile fabrics, F W
Rocbelle .............. . 918.371
Loom sbuttle, H. M. Brown . 918,123
Loom shuttle bhox operating mechanism,
Foster ............... 918,430
Loom stop motion, D. Ward 917.817
Lubricating apparatus, F. T. Talcott 918,392
Lubricating means, H. S. Greene 918.312
Macaroni, drying. K. Gammel....... . 918,436
Machine 'part baving bearing sleeve e
Uchbing ceviriereeeccceccosenrsrnnenss 918,399

'WE WILL MAKE

your models
and give you
estimates on
manufacture of any metal novelty. Automatic ma«
chinery, tools, dies and expert work our speciaity.
AUTOMATIC HOOK & EYE CO., Hoboken, N. J.

CONCRETE HOUSES

Cost Less Than Wood

Mere handsome than Brick, Dur-
able as granite. A Pettyjohn $35.00
concrete bleck machine, sand, gravel
! and cement sre all that Is needed.
Simple, easy and quick. We
furnish full wmstractions. Save money
tor yourself
selling blocks.

Write for catalog nnd suggestions

THE PETTYJOHN CO., 615 N. Sixth Street, Terre Haute, Ind.

“The Tool-Monger”

Name given to a booklet of 288
pages which we shall be pleased
to mail on request. Valuable to
all users of Mechanics’ Tools.

or make wmoney by

Montgomery & Co., 105-107 l-‘ulton Street, New York City
R Your PATENTS

lncorporat and BUSINESS

in ARIZONA.
Laws the most liberal.

Expense the least.  Hold meetings, transact
business anywhere. Blanks, By-Laws and forms for making stock
full-paid for cash, property or services, free. President Stoddard,
FORMER SECRETARY OF ARIZONA, resident agent for
many thousand companies. Reference: Any bank in Arizona

STODDARD INCORPORATING COMPANY, Box 8000
PHOENIX, ARIZONA

Gas, Gasoline and

O1l Engines

Including Producer Gas Plants
By GARDNER D. HISCOX, M.E.

Sixteenth Edition, Revised, Enlarged and Reset.
Size 6% x 9% inches. 442 pages. 1
Price $2.50 postpaid

HIS new revised and enlarged edition is a com-
plete, comprehensive and thoroughly up-to-
date work, treating fully on the construction,
mstallauon operation and maintenance of

gas, gasoline, kerosene andcrude petroleum engines,

It treats on the theory of gas, gasoline and oil
engines as designed and manufactured in_ the
United States, for stationary. marine and vehicle
power, together with their care and running.

Electricignition by induction coil and jump spark
are fully explained and -illustrated. Valuable in-
formation on the testing for economy and power
and the erection of power plants is also included.
The special information on producer and suction
gases cannot fail to prove of value to all interested
in the generation of producer gas and its utilization
in gas engines. A list of the leading gas and oil
engine manufacturers in the United States and
Canada. with their addresses, is included, as well as
a list of United States patents issued on gas, gaso-
hng and oil engines and their adjuncts from 1875
to date.

MUNN & COMPANY, Publishers
361 Broadway, New York

illustrations.



LAMBERT *30"—$1250

A World Beater at
the Price

HE 1909 automobile market offers no other
"thirty" that compares with the Lambert "30"
at the price. If you want a good car at about

this price, it makes no difference iow many other
cars you may look at. If you see and drive the
Lamgert "30"— friction-driven, smooth-running,
easy-riding, powerful on steep hills and muddy
roads, speedy on good roads, graceful, wellmade—
we will get your order.

Each of our six Lambert models, from the
snappy $800 runabout up to the big roomy 7.
passenger Lambert at $2000, is a car of full value
—the choice of people who “find out™ before
they buy.

Write for fully illustrated descriptive catalog.

BUCKEYE MANUFACTURING CO.
1814 COLUMBUS AVE. ANDERSON, IND.

THE REASON WHY THE

KREMENTZ

Rollec Plate

Collar duttons
Outwear all
Others

B,
-y
‘5,5

THIS DIAGRAM ILLUSTRATES THIS ILLUSTRATES QUANTITY
QUANTITY OF GOLD IN .. _OF GOLD IN THE
IMITATION BUTTONS KREMENTZ BUTTON

At all dealers, Gold and rolled plate. Insist on the
Krementz. 1f damaged in any way a new one free.
Story of Collar Button showing shapes and sizes free.
If dealer will not supply, we will.

Krementz & Co., 77 Chestnut St., Newark, N.J.

ful, steady, white
light, Is better than
electricity oracetylene
and cheaper than kero-
Bene,
Every lnmpfan
vomplete self-con-
tuined miniature
light works.
Clean —bright— odorless
rtable. Made in over
sb_\rl%_:‘aﬁlror €VEry pur-
pose, guarantesd.
Catalog free. Agem': wanted.

). THE BEST LIGHT CO.
87 E. 5th Street
Canton, O,

ROTARY PUMPS AND ENGINES
Their Origin and Development.—An imgortant series of
papers giving a historical resume of the rotary pump
and engine irom and illustrated with clear draw-
ings showing the construction of various forms of
pumps and engines. 38 illustrations. Contained in
SUPPLEMENTS 1109, 1110, 1111. Price 10 cents
each. Forsale by Munn & Co. and all newsdealers.

The Refined

MOTOR

3 horse power and 6 horse power.
Weight 60 and 110 pounds. All
Refined Motors are guaranteed
against defective material or
poor workmanship during the life
m of the Motor and are alsoguaran-
teed the best Motor of their type
in tbe world. Send for Catalog.
THRALL MOTOR CO.
§ 47 East Fort St., Detroit, Mich., U.S.A.

T*P@Xansmﬁ

A simple, compact motor of strong,
rigid construction, comprising !

latest desirable features in gas en-
gineering. 2% to 15 horse power.

ROYAL EQUIPMENT CO.
145 Housatonic Ave.. Bridgeport, Conn.

Free

We have just issued a new edition
of our Catalogue of Scientific and
Technical Books, which contains
144 pages, and a copy will be mailed
ifree to any address on application.

Catalogue of
Scientific and

Technical Books

Free

MUNN & CO., Publishers of Scientific American
361 Broadway, New York

Scientific American

Mail bag catcher, J. M. Carver .......... 917,922
Mail bag delivering and receiving apparatus,

AR S T L O P e e I N B A 0060 918,136
Mail box fastening device, O. H. Smith.... 918,385
Manure carrier, Schemmel & Besler....... 917,801
Manure spreader, Weber & Brown.... ... 918,232
Match receptacle, W. T. McDonald. 918,079
Matcb safe, G. E. Parker .........o00u0.n. 918,085
Measure indicating tag for fabrics, A. Van

Kempen ......cveveevevencroonnes cerene
Melon seeder, J. D. Whitsel ... 5

Melting furnace, J. E. Hewitt
Mercbandise wrapper, N. J. Goodman

Metal bedsteads, detachable caster for, H.

A. Palmer ........cevvevennn 918,081 to 918,083
Metal locker, R. W. Jefferis .............. 917,869
Metal plates, machinery for upsetting the

edges of rolled, G. J. Hoskins......... 917,765
Metal strips edgewise, hending, G. S. Dunn 918,425
Metal tube macbine, L. E. Hooker ........ 918,154
Metal working machine, D. M. Watkins.. 918,105
Metals, producing, H. S. Blackmore...... 918,269
Metallic shelving, R. W. Jefferis......... 917,870
Metallic tie and rail fastener, S. J. Zaleski,

917,831, 917,832
Meter. See Liquid meter.
Milking machine, J. Nielsen 917,888
Milking _machine, Sundberg & Hagg.. . 917.905
Mixer, L. A. Thomas ........ceceveveenns 918,394
Models, apparatus for making copies of,

M. Kmusel. ..coococeealsen s s o sivooine o 918,171
Moisture producing and regulating device,

L. M. Hartwick ......ccovvviineninnnnn, 917.863
Mold, Evert & Ryder ..........c.0.. 18.026
Mop or brush bandle, W. W. Taylor 917,908

Mortar and concrete formations, solidifying,
Stubbs cevveiiiiii i e 918.388
Music desk banger, piano, T. H. Lunde.... 918,066
Music sheets, apparatus for perforating mas-
er, Salyer 918,375
Musical instruments. duplex tracker bar for
pneumatic, J. Wieser

Nail seal, K. Taylor

Nest, hen’s, J. Hallar ..............c..... 3
Nozzle, suction, W. E. & J. H. Watson... 917,819
Nut lock, P, P. Jargick .......... 918.157, 918,158
Nut, etc., locking device, C. E. Rancillaz.. 918,367
Nut locking washer, A. C. Lecgere..... .. 917.776
0il gate, Smith & McGregor ....... .. 917.970
Ore separator, F. M. )lott 918,461
Oven, coke, J. Armstrong 917.744
Oyster carrier, R. C. Bender ..... 918.264
Oyster receptacle, R. C. Bender . .. 918.265
Packing box tie, P. Lehmann, reissuc. 12.941

Padlock, E. B. Stone

Pail or receptacle. C. Theurer ......... T.. 918,222
Pan lifter and lid holder, combination, A.

R. DaWi8 . opee ciors oromels Joia (s osfems slalorslole o o o 929
Paper cutting machine, F. Bradmiller.... 918.120
Paper cutting machine, C. Seybold......... 18.205
Paper feed mecbanism, Conger & Pearce 918.013
Paper filing device, P. H. Yawman.... - 918.112
Paper rack, . Price .. 918,196
Pawl and ratchet mecbanism, J. C. Regan. 917,965
Pelorus, Elliott & Ferher ............... 9
Pencil holder, C. T. Carson
Pencil, lead, J. V. H. Nott.

Perforating apparatus, H. M. Salver
Phonograph attachment, H. E. Woods
Photographic film developing frame,

Hansbury

Piano bench, J. N. Wheeler ..
Piano, zither, J. A. Boebringer
Picture frame, J. Weber....
Piles, making, G. A. Behrnd
Pillow, C. Taarud ............
Pipe clamp, J. H. Wiest .
Pipe cleaning apparatus, J. W. Roche.
Pipe coupling head, automatic, Ward & D

dSon ........o08 . lkkekk - . 918,230
Pipe hanger, D. A. Donovan g 918,021
Pipe joint, flexible, W. A. Greenlaw,
91

8,144, 918.443
Pistol, automatic, W. J.

918.406
Pitman connection, C. E. 918.225

918,091

Plane, bench, W. H. J. 917.915
Planter, S. R. Hammitt ................ 918,011
Planter and fertilizer distributer, combine

J. WEPPBATLY FITEr - oo LIEE < - - o 918,364

Plastic bodies, automatic machine for form-
ing, L. L. Burton
Plate, butter, G. L. Morriso
Plow attachment, N. C. Y. Gundholm
Plow fender, corn, E. F. Kolosick

917,748
917,962
918,445
918.332
918.182

Plow, motor, A. E. Cook... 918,128
Potato cutter, E. Q. Couch . 917,849
Power transmission apparatus, R. J. Fry.. 918,034
Power transmission mechanism, Seddon &
Douglas .uveviverunrennnensneesnnennns 917,968

glas
Printing and developing photographs on sil-
ver chblorid paper. H. J. Mallabar

918.347

Printing apparatus. G. W. Merrill 917,784
Printing device, W. L. McCarty 918.464
Printing machine, W. L. Green... 917,861
Printing press, W. L. McCarty... 918.465

Printing press attachment. A. Fields .. 918.428
Printing press, flat bed. 1. F. Bechman... 917,838
Printing shop counter check books, etc., ma-

chine for, F. Wait 5 .. 918.104

aite
Propeller float, P. Ferrari 918,029

I'rotractor or spacing instrument, E. M.
OS50 ™90 o 0 I o SRR Jaooananeee .. 918,065
Pulley, band, O. C. Wysong.........c.cu0eun 918.248

Pulp screen plate fastener. E. A. Bayley.. 918,261

Pulverized substance, distrihuter for, B

W. & W Farnham ................ 917,757
Pump, T. E. Cherry .
Pump, G. L. Herz ........cccciivvuiiennnn.. 1fi
Pump, hydraulic rotary, I. H. Spencer.... 917.971
Pump, oil well. F. Morgenstern............ 918.
Pump, valve, J. E. Hill .............. .

Punch, electromagnetic. J. J. Leidigh
Rack. See Display rack.
Rack and car, combination, J. S. Winter-
bo 11 -y Gy s (R ,109
Rail_bhond terminals, mold for casting, W.
R ORI e T L T 91R.108
Rail joint, G. H. Pickering................ 918.467
Rail stay and brace, combined, J. M. Vail. 917.815
Rail tie, P. Donovan .................... 918.022
Rail tie and fastener. T. Johnson .......... 918,452
Railway crossing gate. P. Hamer.......... 917,939
Railway electric signaling system, J. S.
HOIMARY ..co0.cacsnensinnsioanseanasan 917.763
Railway portable couch. E. Berlinger...... 918,266
Railway signaling system. M. W. Zabel... 917.830
Railway tie and rail fastening. W. P. Day. 917.932
Railway tie, metallic, M. M. Riley......... 917.797
Railway tie, metal. H. Wood.. 5 d
Railway track, €. J. Burbank............ X
Railway track crossing. metal. J. Anderson. 918.113
Railway track structure, H. R. Lutber..... 917,957
Range and cooker, combined gas,
CorNISh ettt tetetole oo fole N Reasis e he R T N o LN s 917,848
Range finder, depression, D. von Nagy.
918,190. 91R.191
Range, gas. A. C. Arthur ................ 918.253
Razor. safetv. O. A. Clark 918.128
Receptacle, R. & W. Wesencr......... 918.405
Recording instrument. W. H. Bristol. 918,274
Relay. polarized. P. Ribbe ........... 918,199
Resilient wheel. G. M. Eaton.. 917,855
Rice huller. D. J. Hayes ........ 918.048
Rivet, Farnell & Barron ....... 918.305
Riveter, portahle hand, P. S. Moe. .. 918.351
Road bed, G. W. R. Culbertson........... 918,289
Road construction and making same, F. S
Hutebinson ..., 918.156
Road grader, S. A. Ulricb ................. 917,977
Rod safety appliance, connecting, E.
Chureb ....o..covveecineccestanctoccnens §

Rotary engine, Quigley & Meyer. 917.7¢
Rotary engine, F. Hoffman............ 917,944

.............................. 918.228
Rubber stamn. self-inking. L. P. Lowe.... 917.781
Ruling machine. T. Munzert ............. 918,076
Sack holder. R. H. West ....... 917.820
Safety device. D. M. Watkius od 918.106
Salt and pepper hox. H. A. Sedg 917.804
Sample case. mercbandise. C. G 918.297

Sand, etc., disposing of tailing,
L S n 0000 P 0o 0000000
Sash fastener. W. C. Robinson
Sash holder. T. H. Wil 917
Sash, swinging sliding window. L. Bofird...

918.270
Sash, window, F Borgmeyer........... 18,271
Saw handle, J. P. Jensen ..... .. 917,871
Saw vise, J. Ljung ....covevviienncnnnnnnn 918,338

AprIL 24, 1900.
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©  The New Models 10 and 11
of the

emington
Typewriter

are the ripest fruit of Remington experience,

the highest achievement of Remington skill and
the perfect evidence of Remington leadership.

Some of the New Features :

New Single Dog Escapement
New Column Selector (Model 10)
New Built-in Decimal Tabulator

(Model 11)
New Two-Color Dial
New Back-Space Key
New Variable Line Spacing Lock
‘New Shift Lock
New Paper Feed

Remington Typewriter Company

(Incorporated)

New York and Everywhere

Roberts’ Motors Are Trouble Proof

They are designed by E. W. Roberts, M.E., one of the most expert mechanical engineers
in the U. S., and constructed under his personal supervision, ,1% to 60 H. P., and every one
guaranteed. o “freak’ ideas—no gaskets—economical in use of fuel—interchangeable
parts that fit perfectly — remarkable flexibility of control—simple in construction—'' no

explosions ™ or ** back fire,”” and tested in the BEST TESTING ROOM in the U. S.
WRITE FOR OUR CATALOGUE and Book of Testimonials
ROBERTS MOTOR CO., 1411 Columbus Ave., Sandusky, Ohio, U. S. A.

Engineerin News

g (ILLLUSTRATED) g

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers
100 to 125 pages, 9"x 13", weekly. Send ten cents for sample copy.

If you cannot locate desired engineering equipment write our * Readers Want * department.
THE ENGINEERING NEWS PUBLISHING CO, - - 214 Broadway, New York

READY MAY 1Ist

The Design and Construction of
Induction Coils.  Br A FREDERICK cOLLINS

We take pleasure in announcing that our new book on
‘““Induction Coils,”’ by A. Frederick Collins, is now
nearly ready, and will be published about May 1st

HIS work gives in minute details full practical directions for making
eight different sizes of coils, varying from a small one giving a
14-inch spark to a large one giving 12-inch sparks. The dimen-

sions of each and every part down to the smallest screw are given and
the descriptions are written in language easily comprehended.

Much of the matter in this book has never before been published,
as, for instance, the vacuum, drying and impregnating processes, the
making of adjustable mica condensers, the construction of interlocking
reversing switches, the set of complete wiring diagrams, the cost and
purchase of materials, etc. It also contains a large number of valuable
tables, many of which have never before been published. .

It is the most complete and authoritative work on the subject, and
contains 295 pages and 155 illustrations from original drawings made
specially for this book. The price is $3.00 postpaid.

Send us your order at once and a copy of the book will be mailed
to you just as soon as published.

MUNN & COMPANY, Publishers, 361 Broadway, New York
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Puts a Razor in
A-1 Condition

The secret of easy shaving
lies in the:quality of your strog «
There’s no ‘“‘knack” in having a
sharp razor if your strop is &
‘“ Torrey.”

A fewstrokeson a

TORREY
STROP

puts a razor in the finest
possible trim foraco.l
and easy shave. Ask
your dealer for
Torrey Strops
and Razors

at
'l‘nrrey’s I:Ill-!dll'
Dressing keeps &
strop soft and pli-
able. Write for free
catalogue contain.
ing valuoable in-
formasjon fOT
men who ghave,

ALLEN S FOOT-EASE

Shake Into Your Shoes

Allen’s Foot=Ease, a powcler for
the feet. It relieves painful,swollen,
smarting, nervous feet, and instantly
takesthesting out of cornsand bunions.
1t’s the greatest comfort dis-
covery of the age. Allen’s Foot=
Ease makes tight-htting or new shoes
feel easy. Itisa certain cureforingrow-
ing nails, sweating, callous and_hot,
tired, aching feet. ,We huve over 30,060
testimonials, TRY 1T - .
Sold by all Druggists and Shoe Stores,
2c. Do not accept any substi-
tute. Sent by mail for 25c.in stamps
FREE TRIAT, PACKAGE
sent by ma*l,

MOTHER GRAY’S SWEET

3 i P(lW[)El =, the best medicine for
1352 xlﬁ':ll:.’s ‘everish, snckiy Children. Sold by
,» Druggists everywhere.
Foot-Ease’ Trial Package FREE, Address,
N S. OLMSTED, Le Roy, N. Y.

For over 12 ycars the name ‘‘Strelinger’” has stood as the best in [ Sw inzletree cliph S. Rogcrs ..

marine gasoline engines. distinct success. First quality from |
flywheel to propeller. Strong, sturdy,
RELY l BLE, speedy, troubleless. The

e ALWAYS Makes Good

that

Because Built Right. Famous g for &
ance, fuel economy, power. | Pulls
steady. smoothly, quietly, | minimum
vibration. From4to [00 H.
Free Calalog hsts engines

R Ao
rite for a copy

Enclase 10c. stamps
for nickel-plated pocket marine compass.

STRELINGER MARINE ENGINE CO.
56 Congress East, Detroit, Mich.

There is no need of paying more
money for a woodworking machine
than the price of a

CRESCENT

Band Saws Swing Saws

Saw Tables Disk Grinders
Jointers Planers

Shapers Planer and Matcher
Borers Band Saw Blades

The Crescent Iachine Co.
230 Maln Street  Leetonia, Ohlo, U, S. A.

\f“’::.‘.fi‘s‘:."’%m$ 60

SELLS FOR SIXTY

*ﬂﬂﬁﬂi&!kﬂ.‘:ﬁ&!‘

SPARK coan“

Their Construction Simply Explained

Scientific American Supplement
160 describes the making of a 1}¢-inch spark
coil and condenser.

Scientific American Supplement
1514 tells you how to makea coilfor gas-
engine ignition.

Scientific American Supplement
1522 explains fully the construction of a
jrmp-spark coil and condenser for gas-engine
ignition.

Scientific American Supplement
1121 describes the construction of a 6-inch
spark coil.

Scientific American Supplement
1087 gives a full account of the making of
an sﬂternatmg current coil giving a 5-inch
spark.

Scientific American Supplement

1527 describes a 4-inch spark coil and con-
denser.

scientific American Supplement

1402 gives data for the construction of coils
of a definite length of spark.

The above-mentioned set of seven papers
will be supplied for 70 cents.
Any single copy will be mailed for 10 cts.
MUNN @ COMPANY, Publishers

L5()1 Broadway New YoikJ

Shade, window, E. W,
Shaft collar, J. McCaffrev
Shaft coupling,
Shaft coupling, extensible,
Sheaf
Sheet
Sheet
Sheet

Werg
Shelf or case,
Shingling appliance, F. P.
Shock absorbing device, C.

delivery mechanism,
metal can opener,

ram
Shoe shank support, A. E.
Shutter attachment,
fire resisting,
F. Barratt
Signal light apparatus, G.
Signal system, J. R.
Signaling and train stoppi
matic, H. Davis

L.

R.

Signaling, wireless,
H. Caldwell

Sink, .
Skate, roller, W. J. Hille
Skylight ventilator,
Sled, bob, N. 8. Doolittle
Sleeve, self-oiling, H. A.
Sleigb knee, P. Gossline

Soaps containing peroxids,

. F. Wolffenstein
Solar attachment, G. N. S
Sound

1is .....
Spark arrester, G. Dam .

Spool holder, F.
Spring.
Spring, coil,

Mayor

Spring wheel, J. J. Collins
Spring wheel, K. F. Elers
Sprinkler and hose reel, la

P. Casey ....cocoun..
Stamp, time, F. Purdy .
Starcbing macbine, W C.

Steam boiler, P. Barnes .
Steam separator,

son) ... WL 0
Steam trap, N. Enghsh o

Webb
F. Bockemeyer
carrier, W. Martindale

B.
steel keg for white lead

A. Grundmann.

Shoe for tie bands, steel forged, H. D: 1m
Shoe sewing gaglng mechanism, A. E

C. Maechler....

Walsh

Sink or sbelf bracket, B. A. Berger
w. J.

reproducing apparatus

See Vehicle spring.

B. Knudsen
Spring, furniture, J. L. Radermacher
Spring uncoiling machine, H. W. Brashear..

Sprinkler emergency stopper,

Square, tailor’s, J. A. Carlstrom

Station indicator, J. G. Harris ....

P. A Johnso
Steam separator and heater,

American

[ offe

Scientific

Sawmill appliance, J. R. Hodgen 918,152

Scale ticket, F. C. Maegly........ 918,346

Scaling device, W. M. Shaw 917,805

Score board, M. J. Shimer .... . 918,207

Screw driver C. E. Mitchell. 918,073
Seat for sldehill lmplements, adjustable,

C. & E. G. YOUDE .e.evvrnnrnannnnnnnn 918,249
Seat rail attachmeut adjustable, C. R.

I 3 50a0000000800500000000000MMh 066G 918,251
Selective controller, R. Symmonds, Jr..... 917,97._{
Sewer cleaning apparatus, W. A. Pierce.... 917,892
Sewing machine, J. E. Miller ............. 18,184
Sewing machine seat, Eiben & Gyureso .... 918,024

R. 8.

G. ©. Pancoast.
E. Morse.....
C.

illon. .
H. Foster

Jer-

Block .
G. Wilson

Dalen, reissue..

ing device, auto—

ngnglmg apparatus, “‘llelcss, R A“Fes':en

Smreka
Davis 101!

Sleigh propelling mecbanism, J. D. Frye....
Snap fastener, G. A. Holmes

manufacture’ of,
aegmuller. ... ...
w. 0. 'C.
918,303, 918,304,

Spinning frame, ring, H. C. Hockenjos.....

wi, G Buebler
automatic, J.

Straszer .

hnSOn .. vn.nes
G. R. Sister-

Steel, metallurgy of, Simpson & Oviatt.....
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917,828
917,799

918,487

918,180
917,770
917,793
918,121

917,856
917,999

917,923

Keeps
Contents

Hot'a Dt
arda Nisht

Buy a Vacuum Bottle as
youwould a watch—notby
the outside of the case—
but the inside works.

Exercise this same cau-
tion, and you will un-
besitatingly choose the
CALORIS.

The CALORIS BOTTLE
will stand much harder
usage than any other
Vacuum Bottle.

The fact that we give you
a lifetime guarantee while
other makers limit their
confidence to 60 days, tells
you which bottle to buy.

Note patented constructionin

3 adawgmph pxduu
. *‘Indestructa” CALORIS—
‘mounted nickeled case with gold
cop — removable glasy
bottle.
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Keeps
Contents

Jce Cold
Thrce Days

CALORIS is as indis-
pensable as ice or fuel and
saves its cost many times
in a year.

There are so many dif-
ferent, distinct, convincing
and self-evident facts—so
many economical, practica-
ble, convenient uses for
CALORIS — that it requires
a little hooklet to tell you
all. Send for it.

All dealers will even-
tually sell CALORIS be-
cause of merit. If your
dealer offers a substi-
tate, order direct — we
will prepay delivery to your

me on receipt of price.

CALORIS MFG.CO.
New York Office
203 9™ Ave.

boats, $20.00.

FOOT STEEL LAUNCH $
With 2 H.P Engine Complete

18-21-25 foot launches at proportionate prices. All launches
fitted with two cycle reversing engines with speed eontrollmg lever; simplest
engine made; starts without cranking, has only 3 moving parts. Steel row-
All boats fitted with water-tight compartments; cannot sink,
need no boat house.
theworld. Orders filled the day they are received. We eell direct to
cutting out all middle-men's profits. ~ Free Catalo

Michigan Steel Boat Co.,

96

We are the largest manufacturers of pleasure boats in
ser,
gue.

1332 Jefferson Ave., Oefrolt, Mich

Steel piling, G. G. Kriwoscbein
Steering device, C. E. Brooks 2
Sterilizer, Wiley & Hall ................ y
Stick pin and pencil, combined, F. A. Rojas 918,475
Stirrup, safety, J. Solatinow ............. 918,212
Stitch machine, impression or imitation, AL
C. Spencer ........ccciceaerecenscascans 917,807
Stock marker, C. F. Moffitt ..... . 917,961
Stoker, mechanical, J. A. Caldwell.......... 17,750
Stoker, mechanical, W. H. Strouse..918,217, 918,482
Stove, . B. Hammond .............. .o. 918,042
Stove, air-tigbt heating, L. W. Hemp...... 918,318
Stud, self-centering fixture, J. L. Corey... 917,847
Surveying instrument, G. N. Saegmuller.... 917,800
Sweat band, E, M. Jobnson ........... veee. 917,873
917,899
Switeh, G. W. Hart ...... 917,760
Switeh, L. H. Moultbrop 918,353
Switeh, Gaglio & Villani 918,434
i Syringe, C. F. Welsh ..... . 918.234
Tack puller, J. S. Swan, JI. ccoeevennnnannn 918,219
Talking machine needle, J. E. & W. B
SUlHVAD ocierivennscinsnrrerennaeennns 918,389
Talkinz machine needle holder, W. B.
3 Y O e Sy T . 917,925
Taps ln receptacles for holding llquldS se—
curing, E. 0. Blackwell 918,117
Target, drop, J. Krcek . 918,170
Target throwing trap, E. D. Fulford. .. 918,432
Target trap, J. A. Crenshaw ..... ... 917,850
Teat cups, pulsating, A. Gillies . 918.438
Telegraph system, G. E. Hines ............ 918,322
Telegraphy, P. B. Delany ........ 918,293
Telegraphy, antenna for wireless, E.
Athearn ........cooievinencnnereennnnas 918,255
Telescope, prism, C. S. Hastings ......... 918,147
Templet for infolding machkines for collars,
cuffs, etc., G. J. Dormandy........ ... 918,023
Tenter frame, D. J. Tavenner.. 918,220
Testing machine, A. H. Emery.. 918,488
Thermometer case, M. W. Reed....... . 918,472
Thresber yielding concave, C. W. Clark ... 918,285
Tbreshing machine attachment, C. O. Fred-
rickson  ..........ciecieeaanns 918,139
Tide motor, W. J. White ... . 917,823
Tie tamper, F. J. Gilroy . 917,860
Time recorder, workman’s, C. T. Hawley . 917,761
Time relay for selective signaling, H. .
WatSon c..cvcieeieiiiinierianaiaanaaen 917,916
Tire, pneumatic, B. Noldmer ............. 917,889
Tire sealing composition, vehicle, W. W.
McCord. et al. .....oveeivinnanannnnnans 918.189
Tire sbeathing. J. Marti ................. 918,350
Tires and tubes, making rubber, F. A.
MAZOWAD ...vccososscaranasedaciansnscs 917,958
Tires, machine for beveling air tubes for
pneumatie, A, Olier .................. 918,360
Tobacco_leaves, machine for threading, W.
Muggli .....c.iiiiiiaiiianeaaan «... 918,075
Toilet article, G. M. Irwin .. . 918,053 | ~
’I‘on{zue hounds, P. A. Gehring 918,035
Tool, I. E. Stump .......c.... 918,483
Tool, centering, S. Saner ....... 918,378
Tooth, artificial, T. McCullough .. 917,886
Tooth brush case, P. A. Robhr ....... 918,372
Tootb cleamng devme E. C. Chambers. 918,281
Torch, camper’s, J. F. Menge......... 918,070
ancb. vapor, W. Cbausse 918,006
Toy gun, J. B. Griffith ..... 918,444
Train indicator, P. Ferrari ......... 918.028
Transformer system, K. C. Randall.... . 917,794
Transmitting apparatus. H. §h0emaker..... 918,208
Trolley guard, G. Sandiford ...... .
Truck, baggage, Al]en & Reed ..
Truck. car. A, A. Kellogg .......

| Truck, .
Tumk etc., catch lock, D. W, Eggleston . 918. -
'I‘runk tray form, W. S. Gilson........ 918,311 |
|Tubes, apparatus for producing corrugated

Pogany & Lahmann ...... .. 918,469
| Tumbler washer, J. S. Nash . 917,887
| Tunneling machine, E. F. Terry.......... 917,974
| Twister stop motion and measurlng mech-

' anism, A. E. Rhoades ................ 918,473
Tying machine, mantle, S. Cohn. 918 011, 918, 012'
Type casting machine, J. S. Thompson.... 917,975
Typewriter, C. C. Christman ......... .. 918,283
| Typewriting machine, W. J. Barron... 917,745
l'I‘ypewritmg macbine, B. C. Stickney.. 917.809!
Typewriting macbine, R. E. Martin.... 917,959
Typewriting machine, F. X. Wagner .. 918.103 '
Typewriting machine, Q. Woodward ... 918,243
Typewriting machine, J. F. Forkarth.. 918,308
Typewntmg machine, F. L. Morgan... 8,45
Tvpewntln§ machine, G, H. Smith ... 918,480
Umbrella, P. Czapie‘wskl ........ 918,016
Valve, F. T. Reid ............ 917,895
Valve, D. T. Wllllams o5 917,981
Valve, J. R. Goehring .. . 918,143
Valve, L. W. Eggleston ...........ccccuunn 918, '301
Valve, automatic retaining, Martin & Beas-

1537 5066000000500 dooadan0nbgaoandon 918,179
Valve cover ring, Blanchard & Darling. 917,920
Valve, float, J. S. Brennan...... sesensededs 9185272
+ Valve, ﬂoat, G. J. Grifin ......cviviuunnnn 918,314
Valve for hot water heating systems, H. G.

' ThOMAS «.vvsurnraesnrsonoannncmnonaenn 917,813
Valve govemor, triple, C. H. Hughes...... 917,946

railway, H. H. Vaughan........ .

THEMOTORCYCLE

has “arrived.” It is perfectly practicable
for any man capable of riding a bi-
cycle and will carry a single passenger
as fast and as far as an automobile.

The Greyhound

is as good as the bestin material, workmanship
and reliability, and is absolutely the simplest
and most comfortable motorcycle in the world.
Correspond with us about_any motorcycle
matter that interests you, either as rider or
dealer. Catalogue free.

THE AUTO-BI CO., 1450 Niagara St., Buffalo, N. Y.
Oldest American Motorcycle Makers

BACKUS WATER 'MOTOR CO., Newark, N. J.

“POROX”

-
Storage Batteries
The best for ignition and light.
No loss of current. Absolutely
reliable. Transparent {ars are used
for all batteries. 6 volt. 60 ampere
hour battery. Price $27.00.
Send for catalogue

ALBERT MULLER
145 West 49th Street, New York

*3% A Backus
‘Water Motor

For Polishing, Grinding,
and Power

Can be screwed on any faucet

BE TIME-WISE—

Keep Things Moving. Stamp time, date, etc.,
indisputably on orders, telegrams, letters,
cost, time and delivery tickets, etc., with
the ‘Automatic Time Stamp. Durable.
No rubber or soft stuff. Accurate, re-
liable. Write for booklet. Agents Wanted.

AUTOMATIC TIME STAMP CO.
161 Congress St., Boston,Mass. Est. 1880
Originators of the art of printing time

The Cushman

The Man Who Pays
For the Motor

Should get Good Material
and Workmanship,

Cushman Marine Engines
have ground cylinders, pistons,
" piston rings, crank shafts,
crank and piston pins bard-
ened. The only 2.cycle engine
with adjustable gas tight bear-
ings. All parts are inter-
changesble.

Get a catalogue if interested
in engines from 2 to 15 H. P.

CUSHMAN MOTOR CO.

¢The Motor of Merit> 2026 N Street., Lincoln, Neb.

METAL POLISHES.—FORMULAS FOR
Putz Pomades, Pastes. Liquids, Powdersand Soaps_ for
polishing metals, are contained in SCIENTIFIC AMERT-
CAN SUPPLEMENT Nos. 128:3, 1288 and 1259,
Price 10 cents each from this office and all newsdealers

Musical Tubular Bells

Highest Mechanical and Musical Art

Have you a taste for MUSIC?
No talent required. Not only in-
creases social standing, bt some
people have had their salary in-
creased five rold by using our
Musical Novelties. Can be
Jearned in hours where ordinary
)| instruments takes months.

Send for our new 100-page illustrated
catalog free. Also 24 pages standard and
wapular sheet music arranged for one or two
people, showing how to play our instra-
ments, for 24 cents in stamps.

0. DEAGAN .
2157 No. Clark St., Ohicago, I,

[ How to Build a 5 H.P.
Gas Engine at Home

In SCIENTIFIC AMERICAN SUPPLEMENTS
1641 and 1642, E. F.l,ake describes simply
and thoroughly how a five horse power
gasengine can be built at home. Com-
plete working drawings are published,
with exact dimensionsof each part. Price
bymailfor the two Supplements, 2ocents.

Order from your
newsdealer or from | MUNN & COMPANY
Publishers

361 Broadway, New York
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.pe o A LIST OF 1,500 mining and consulting s on Over a hundred ideas of successful business men
Classified Advertisements g ub fadal s i SR sk | POWER REQUISITES || and wcoutans, proved ot by many pregrsive
[1 . "

Advertising in this column is 75 cents a line. No less
than four nor more than ten lines accepted. Count
gseven words to the line. All orders must be accom-
panied by a remittance. Further information sent on
request.

READ THIS COLUMN CAREFULLY.—You will find
inquiries for certain classea of articles numbered in
consecutive order. If you manufacture these goods
write us at once and we will send you the name and
address of the party desiring the information. There
18 no charge for this service. In every case it is
necessary to give the number of the inquiry.
Where manufacturers do aot respond prompt*y the
inquiry may be repeated. MUNN & CO.

BUSINESS OPPORTUNITIES.

W ANTED.—Quick selling specialties for agents. We
bhave one of the largest selling organizations in the
world bur, need new, salable goods. Manufacturers
having such an erticle, but lacking organization to push

-ic properly. should write us immediately. Established
‘over 25> years. Our salesmen cover U. 3., Canada and
several European countries. Exclusive rights only con-
sidered. The Scarborough Company, Indianapolis, Ind.

inquiry No. 8868.—Wanted to buy nickeloid for
buttons.

A RESPONSIBLE PF.OFESSIONAL MAN and la-
boratory worker invites attention to a new artificial
material, analogous to celluloid. zylonite and the like,
and which would seem to be adapted to a variety of in-
dustrial uses. Sams)les, both finished and unfinished,
will be submitted tointerested persons, Correspondence
is invited. Address Box 233, Higganum, Conn.

. Ingmniry No. 8877.—For manufacturers of convex
glass for pictures.

MY BOOK, * Building a Business,” tells how mail
order agency business can be started with capital of
$50 to $100, and make several thousand dollars annually.
1t’s free. Robert Hicks. St. Louis, Mo.

Inquiry No. S885. — For manufacturers of the
I:)iyﬂtenous Bail " like that of Mr. Lepere’s—a man in
a ball.

PARTNER WANTED.—Will give any State in umon,
one-half profits of others, for placing Car Brake No.
906R35 on the magket. For further information ad dress
J. G. Kerr, Ionia, Kans.

Inquiry No. S8889.,—Wanted to buy a machine
which breaks and divides apricot stones.

CAPITAL OR MANUFACTURER DESIRED.—Pat-
ented window frame, etc.,, for movable shade rolier.
Royalty and lump sum. Address G. K., Box 773, N. Y.

Inquiry No. 8894.—For manufacturers of an auto-
matic camera for making photographs on pin trays, etc.

HALLAS.—Oey Tjiauw Bi in Bandoeng, Java, desires
to become agent for manufrs. of auto cars and wagons.

Inguiry No. 8897 .—For the manufacturers of the
“Lid on " can opener.

PATENTS BOUGHT, so0ld, capital interested, articles
desired for mail, agents, salesmen wanted everywhere.
Manufacturers & Inventors Sales Co., singhamton,N. Y.

“

PATENTS FOR SALE.

FOR SALE.—U. S. Patent No. 915,483. Canadian Pat-
ent No. 116,225, moulding flask and jacket. Non-collap-
sible and expansible, of great merit, cheap and durable.
Schrag & Murray, 72 Macdonell Ave., T'oronto, Canada.

Ingmiry No. 8904.—Wanted to buy new or second
hand machinery Tor making * bow type.,” mouse and
rat g{ap springs and wire parts, single machine or full
outfit.

FOR SALE —Patent No. 904,273. Bullet mould. Prac-

tical and effective. Its interchangeability wili make it a
easure tojcast bullets, for every pistol or rifieman.
1l reasonable. A.J. Mundt, Ontonagun, Mich.

ln‘?nir No. 8908.—For a dealer in tapes and cords
for Venetian blinds.

FOR SALE.-Patent No. 68,450.
ture’s remedy used both internally as well as exter-
nally. For farther particulars. address E. Wiyick, 1090
Tremont Street, Roxbury, Mass. -

Inquiry No. 8909.—For a machine to paint shade
or blind rollers.

FOR SALE.—Patent No. 484,703. An improved pool
and billiard cue tip, built tapered dove-tailed style.
Needs no repairs. Simply insert new tip when old one
wears out. Manufacturers and players get the tip
that wins the game. Ask for samgle. For further
articulars and full information address William M.

unn, Box 214, Atlanta, Ind.

Inquiry No. 8918.—For manufacturers of “Wydt's
Electro-Catalytic S8parking Plug.”

FOR SALE.—French, Austrian. Belgian and Spanish
patents on useful device which has large sale to banks
and public in America. For further particulars address
* Device,” Box T3, New York. ,

Inquiry No. 8921.—For the manufacturers of gilt
paper

*Den'Dron.” Na-

FOR SALE.—Patent 770,716. Most scientific finger-
cramp preventer, easy writer and finger-rest penholder.
‘Write with it all day, and your hand never tires. Ad-
dress J. Engel, 711 Eighth 8t., Milwaukee.

Inquiry Neo. 89°22.—Wanted the address of Worth-
ington Boiler Co.

THE PATENT RIGHTS in U. 8. of “Locke’s Wire
Strainer” for $1.200, cash sale. Offers from bona tide man-
ufacturers to make on royalty will be considered by
Duncombe, Hobart, Tasmania.

WANTED at once offers from reliable firms in
Canada to manufacture in Canada Locke’s Patent Wire
Strainer, No. 125759, to l:Preserve patent rights in thac
country. Duncombe, Hobart, Tasmania.

Inquiry No. 8928.—For the manufacturers of a
steam rotary excavator as described in the Scientific
American of December 12, 1908, page 347.

HELP WANTED.

LOCAL REPRESENTATIVE WANTED.—Splendid
income assvredright man to act s our representative
after learning our business thoroughly by mail. Former
experience unnecessary. we require is honesty,
ability, ambition, and willingness to learn a lucrative
business. No solicitin, raveling. This is an ex-
ceptional opportunity for a man in your section to get
into a big paying basi ness without capital and become
independent for life. Write at once for full par-
ticulars. ~Address E. R. Marden, Pres., The National
Co-gperative Real Estate Company, Suite 378, Marden
Building, Washington, D). C.

Inguiry No.8931.—For parties who wanufacture
the Western Stump Borer for boring stumps.

WANTED, by large machinery manufacturing con-
cern, chief inspector. Must be first-class mechanic, ex-
perienced on gasoline motor work. capable of organiz-
ing and directing corps of inspectors. Good permanent
position to right man. Give references. experience and
salary wanted. Address Chief Inspector, Box 73, N. Y.

LISTS OF MANUFACTURERS.

COMPLETE LISTS of manufacturers in all Jines sup-
plied at short notice at moderate rates. Small and
sp ecial lists compiled to «rder at variousprices Es-
mates should be ained in advance. Address
Munn & Co., List Department, Box 773, New York.

Inquiry No. 8936.—Wanted machinery used to
Spin _Or wrap paper pencils in the manner that paper
pencils are made.

UNITARIAN LITERATURE, including sermons and
weekly publications, sent free. on anplication to Miss
Peck, 106 George Street, Provideuce, i. i.

MISCELLANEOUS.

“HOW TO SUCCEED AS AN INVENTOR.” 100-
page book written by an expert, sent for two stamps
Address Goodwin B. Smith, No. 700 Stafford Building,
Philadelphia, Pa.

Inquiry No. 8941.—For manufacturers of ma-
chinery for making fly screens.

Inquiry No.5943.—Wanted a
chine for breaking stores for inst
To be worked by-two or three men.

Inquiry Ne. 8944.--For the address of the manu.
facturers of the King or lever collar button. :

Inquiry No. 8948.—F or manufacturers of ring,
noiseless or otherwise, suitable for speed of 3,000 to 4,000
4. p. m, for wheels 5 inches diameter.

Inquiry No. 8950.—For manufacturers of ma-
chinery for the production of Coquito, Palm, Babosa,
and Mame seed or nuts.

Inquiry Neo. 8951.—For manufacturers of ma-
chinery for making milk bottle sanitary fiber caps.

Inquiry No. 8952.—For tirms making apparatus
for]using oil for fuel under a steam boiler instead of
oal.

rtable hand ma-
ling road surface

Inquiry No. 89533.—For manufacturers of water
turbines. .

Inquiry No. 8954.—For machinery used in manu-
facturing collar buttons.

InTuiry No. 8955.—For a machine to extract the
small kernel from the pea-nut.

Inquiry No. 8936.-For makers of wood distilling
machinery, also makers of philosophical instruments
and chemists’ hardware.

Inquiry Ne. 893597, — Wanted manufacturers of
angle bars either malleable steel or sheared.

Ingniry Ne. 8960.—For the address of the Wind
sol& Mfg. Co., manufacturers of waterproof collars and
cuffs.

Inquiry No. 8961.—For the manufacturers of

imitation pearls.

Inquiry No. 8962.—For the manufacture of the
different erts of vacuum systems such as electric
motor and pumps.

Inquiry No. 8963.—Wanted a machine for wrap-
ping coin.

Inunir{ No. 8964 .—For address of parties making
imitation horse hair.

uiry No. 8963.—Wanted the address of the
over A@agazlne.

Inquiry No. 5966.—Wanted the address of the
Cohendet Motor Co.

Inquiry No. 8967.—Wanted to buy cheap grade of
cotton by the bale. |

Inguiry No. 8968.—Wanted to buy a machine for
crushing and grinding tobacco stems to a powder.

Inquiry No. 8969.—Wanted machines that make
accordion dress plaiting (steam).

Inquiry No. 8970.—For manufacturers of equip-
ment for denatured alcohol.

Inquiry No. 8971.—For maputacturers of a metal
placket fastener for women’s skirts or a metal fastener
for the front of men’s trousers.

Inquiry No. 8972.—Wanted to buy complete outfit
for making meat hooks. .

Inquiry No. 8973.—Wanted to buy a gasoline en-
gine with equipment ready to put on a hearse: or other
vehiﬁleiof like order, work to be done by any local
mechanic.

Inguiry No. 8974.—For address of firms inter-
ested in fishing reels.

Inquiry ‘No. 8975.—Wanted the address of the
buiiders of movingstair cases.

n
oitt

Valve grinding device, R. H. Hazeltine.... 918,050
Valve regulator, G. R. Miller............. 918,072
Valve reseating machine, R. H. Hazeltine.. 918,049
Valve, rotary, A. D. Catlin ................ 18,004
Vamp folding machine, B. A. Slocum . 918,383
Vault, burial, C. K. Haw ........... . 917,943
Vault, burial, A. F. Tarr ... . 918,393
Vehicle brake, H. Copeland ... . 918,129
Vehicle door, G. E. Seidel ..... . 918,204 .|
Vehicle spring, R. Lancaster ............ 917,953
Vehicle umbrellas and canopies, supporter
for, H. L. Johnston .................. 918,056
Vehicle wheel, G. W. Morris ...... 917,883, 917,884
Velocipede saddle, F. H. Wilson............ 917,982
Vending machine, W. C. Briggs....917,997, 918,416
Vending machine, coin controlled, J. L.
(T 918,107
Vending machine coin controlled mechanism, .
M. O. Anthony .....c.ceeveeenennnenns 917,986
Vessel, heatinf, E. M. Leeper.......... 917,954
Vessel - propelling apparatus, J. Elniff..... 917,935
Wagon body, Melrose & Overshiner........ 917,960
Wagon brake, J. H. Huehn ...... . 917,945
Wagon, composite road, R. Jonas .. 918,161
Wagon, hand propelled, N. Thomas. 917,910
Wagon jack, D. A. Gilchrist .............. 918,141
Wall bracket, adjustable, A. W. Browne... 918,276

Walls, underpinning and supporting, T. K.
Thomson ......c.cciiiiiiieneeennnnnnnn
Washing machine, L. M. Wilson ..
Washing machine, D. H. Basehore .
Watch. movement, Nutting & Smith ...
Water closet, W. E. Gibson .
Water closets with soil pipes,
necting, W. A. Fleming
Water heater, M. Greenberg ...
Water jacket, C. W. Hawkes ...
Water meter, C. & C.
Water motor,
Water power gathering,
manifolding device, S. S. Le:
Water purification system, J. F. Wixford..

pipe’ for’ con-

918,173
917,918

Water purifier, H. G. Dittbenner.......... 917,933
Wave meter, Hertzian, C. D. Babcock.... 918,256
Weighing apparatus, automatic, H. W.

MeYer ...iiiiitii ittt 917,882
Weighing machine, J. C. Graham . . 918,442
Wheel, J. J. Schmitz ............. 917,967
Wheel, R. C. Blean ....... 18,11
Wind engine, E. W. Aller ... 918,252
Wind screen, E. K. Conover. 917,752
Windmill, T. O. Harstad .. 917,942
Windmill, W. S. Pope ............... . 918,364
Winding frame, automatic, F. Baum...... 918,116
Winding indicator, watch, L. L. D. Elder-

N 918,132
Window and shutter lock, W. A. Jordan.... 918,327
Window attachment, W. Brown ............ 917,747
Window construction, fireproof, J. C.

SPECht .ttt 918,213
Window opening and closing device, auto-

matic, . Kemp ....ccceviiinnninn. 918,163
Wire stretcher, G. A. Linn ............... 917,879
Wool washing machines, regulator for, F.

Furbush ..........cc0iiiiiiiinnnnnnns 917,936
Work bench, carpenter’s, A. R. Hume 918,155
Wrench, C. L. Stewart............... 917,904
Wrench, H. F. Howland ...... 918,450
Writing machine, L. C. Myers ............ 918,354
Yarns, tissues, etec., obtaining goffering ef-

fects on, C. T. Tredup ................ 918,397
Yeast separating and washing apparatus,

Selg & Guntrum ..........cciieeiennnn 918,096

DESIGNS.
Cabinet, sewing, H. R. Miller.............. 39,918
Card, menu, M. Altman ............ccouuuun 39,912

Dish olr similar article, covered, C. J. Ahren-
=) 15

Display case, C. E. Schaffner ..

Paper, box, C. H. Bowman

is a dependabl e starter.
The simple, powerful

meet the requirements.
They are especiall

adapted to all mechanf-
cal nurposes—a style
and size for every ser-
vice.

Vertleal, 2, 3 and 25-H.
Air Cooled,1 and 2-H. P.

INTERNATIONAL HARVESTER

Get the enflna that runs reliably, requires least attention and

P.
Wl-lo;lnontni (portable and stationary), 4, 6,8, 10, 12, 15 and

Call on I. H. C. Agents or write for catalog.

(Incorporated)
16 Harvester Bldg., Chicago, U. S. A.

are contained in our new book,
“A Better Day’s Work.”
Though these systems have been evolved by users of

BURROUGHS

Listing Machines
you will find they will save time and expense in
your office, even without a Burroughs.

This busi-
ness book
will be sent
free to any
business man
or employee.
Please wrte on
your firm'’s letter
head, and state
nature of busi-
ness and size of

iceforce.

-ask for informa-
tion_regarding

Time, Work
and Money-

Saving Bur-
d Listing Ma-

i

Burroughs Adding

Casoline
Engines

C0. OF AMERICA

Machine Co.

Send forourfree

Do not think of buying a launch until you
5¢¢ U Four Launch

C. T. WRIGHT ENGINE CO.
603 Washington Street,
Greenville, Mich.

2% H.P. guaranteed, self-starting engine.
$144 for 9% mile per hour “Speedaway.” $153
for canopy topped “Winner.”
topped 3 H. P. “Comfort.”
length. Engine result of 30 years’ experience.
Weedless wheel and rudder.
diately. Money back if not as représented.

Sendpostal for our hand some catalog today—it’s agem.

* $160 for Auto-

89 Burroughs
Block
Roteait. Michizan

65 High Holborn
London, W. C., England

HOW TO MAKE AN ELECTRICAL
Furnace for Amateurs [Jse.—The utilization of 110 volt
electric circuits for small furnace work. By N. Monroe
Hopkins. This valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-
nace can be made by any amateur who is versed in the
use of tools. This article is contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1182, Price 10 cents.
For sale by MUNN & Co., 31 Broadway, New York City,
or by any bookseller or newsdealer.

Boat"Book

Only $121 for
this complete
16 foot launch,’

A SUBSTITUTE FOR A COSTLY TOOL

Our Key Seat Clamps as shown in cut are designed
t transform any common steel scale into a Key Seat
Rule. Made from steel, case
hardened. accuraiely ground.
One pair weighsonly one ounce.
Can be put on or off almost in-
5 stantly. ' May be used with

o combination square blades, or
with any straight rule with accurate results. Price
per pair 60¢s Send for 232 page catalog No. 18-B.

THE L. 8. STARRETT 00., Athol, Mass., U. 8. A.

All 16 feet in

Shipped imme-

The
greatest
launch bargain
ever offered is

Muilins **1909

No Boats Like Mullins Boats

Speclal’”* $1 10. Askusaboutit.

They are lighter,
stronger and easler to row
Built of pressed steel, and fitted with large air chambers like life boats. They are
absolutely safe—never leak—crack—dry out—warp—or sink—and lasta lifetime. The
ideal boat for families—hunting—fishing—sammer resort—boat liveries, etc. Our

of row boats, hunting boats, fl g boats, launches, motor
ts and marine engines tells you all about our 1909 Models
and what exceptional values they offer at very reasonable
prices. Better write for a copy today.

W. H. Mullins Co. , 1 18 Franklin Street, Salem, 0.

Paper, box, M. Simpson ................... A
Plate or similar article, C. J. Ahrenfeldt.... 39.916
Shoe, G. Davis .................. teerensaces 39,919

W hat
Collier’s
Controls
and What
Collier’s

Offers -

Advertisers

IN no other magazine during

- 1909 will be found the Draw-
ings of Charles Dana Gibson,
Maxfield Parrish, and Frederic
Remington, the Sherlock
Holmes Stories of Conan Doyle,
‘the Poems of Rudyard Kipling,
the Commentéry on Outdoor
Life of Caspar Whitney. The
work of these masters in widely
separated fields will be read and
enjoyed exclusively in the half-
million families to which Collier’s
goes every week.

The story told in your
advertisement goes to this
same half-million families—
families where good things
in literature, art, and MER-
CHANDISE are appreciated

to the point of possessing.

E. C. PATTERSON

Manager Advertising Department

NEW YORK CHICAGO BOSTON ~“TORONTO
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Standard HOI‘SG Abrussi\*e‘ Cerushod steel. Pittsburg Crushed
e B OO 0 RERR. - o TR R
i S \nn\epknc L:‘11\9 Bischoff ..
Eqmpment Power Asbestos  slate-like building ruatovials, fire-

This Is Quality In
a ngh Wheel Car

Amomobxle experts appreciate how much it costs
us to make this car the very highest standard of its
type. If you are not an expert on materials and
construction you should read our catalog before buy-
ing any high wheel solid tire runabout. To make
this simple to operate and permanently satisfactory
car costs us more per car in thousand lots than
others get with large profit on one car sale.

But find out where you get your money-worth at
a reasonable price in
The Only
nvinanie Schacht

L L L L L L Ty ey ety Sy i,
To Remind You
Schacht Mfeg. Co.
2700 Spring Grove Ave., Cincinnati, O.
Send me your Automobile Catalog, post paid. free.

Address

{Cut out and mail this to us, )
R T TRty i A—

WANTED, ASSISTANT CHEMIST at #2000 per
annum, Naval Proving Ground, Indian Head, Md. A
competitive examination will be held snmmtaneously
at the Navy Yards, Boston. Mags., Brooklyn, N. Y.
Philadelphia, Pa., and Washington. D. C., Mar 5
for filling the above position. Apphcauons will be ad-
dressed to the Commandant of the yard at wnich the
aprlicant desires to be examined and must be delivered
on or before Friday, May 7, 1909.

LET US BE YOUR FACTORY

STAMPINGS, MODELS, EXPERT WORK

THE GLOBE MACHINE AND STAMPING CO.
970 Hamliton St., Cleveland, O,

DONTLET YOUR PATENTLIE IDLE. We’ll make
—dies and tools and manufacture your article ready for
market Wrlte now—don't delay. = Southern Stamping
& Mfg. Co., R, 8., Nasbville. Tenn.

Corliss Enkines, Brewers’
an uiflers’ Machinery. VILTER
M¥G. CO., 899 Clinton St., Mllwaukee. Wis.

MUDELS [a EXPERIMENTAL WORK.,

nventions developed. Special Machinery.
€. V. BAILLARD CO.. 24 Frankfort Street. New York.
Expert Manufacturers

RUBBER. " obbing work

PARKER, STEARNS & CO., 228.220 Sonth Street, New York
HOEFT & COMPANY

Dle Makers, Model Makers, Machinery Builders, Punch Presses,
Light and Heavy Stampings. 10 Michigan St.. Chicago, I, U.S.A.

SPECIAL
MACHINERY

NATIONAL STAMPING AND ELECTRIC WORKS
153-159 S. Jefferson Street, Chicago, Ill.

DIE MODELS

WORK TOOLS

M URE ieciul Machinery, Dies, 'Yools. Models,
Metal Specialties, Inventions perfected

Indinan and Feauklin Streers; Chlengor V. 8, AL

& CO.

New York Model and Experimental Works
INVENTIBNS DEVELOPED. SPECIAL MACHINERY
442 East 166th Street New York, N. Y. |T

MODELS &.EXRERIMENTAL AMORKs

M. P. SCHELL, 1%9 Union Street, San Francisco

NOVELTIES & PATENTED ARTICLES
MANUFACTURED BY CONTRACT. PUNChING DIES. SPECIAL MACHINER Y.
E.KONiGSLOW STAMPING & T00L WORKS. CLEVE LAND. 0.

= Cards, circulars, mm? newspaper. Press #5,
Z Larger ¥18. Save money: Printfor others.
% big profit. All eas{ rutea sent. Write fac-
tory for press catal n Ee. paper, ete.
TIE PRESS ('O, or‘l en, Conmeetleut.
INVENTORS S tema:
1o order ; largest equipment ;
lowest prices. Send perfm sample for
low estimate and_best expert advice E E
THE EAGLB TODL 0., Dept. A, Clncimutl, 0.

We manufacture METAL

I NV

Dies, Models, Experimental WJrk Sbeet MetalStamo-
ings. Inventions perfected. Francls {ves, Walling-

ford. Conu.
., LEARN HOW TO INVENT
Our scientific lessons teach the art by correspondence
Write for free booklet
Scinhfil: School of Invention, Providence, R. L.

LEARN VWATCHMAKING

We teach it thoroughly in asmany months as it
formeriy took years. Does away with tedious apprer.-
ticeship. Money earned while studymg Positions se-
cured. Easy terms. Send for catalog.

BT. LOCIS WATCIIMAKING 8CHOOL, &t. Louls, Mo.

F’IlﬂT

proof insulating, United Ashestos Co.
Boilers, New Orleans Acid & Ifertilizer ('u..

Buoilers, New York Central Irvon Works Co... T.
Bolts and screws, Butfalo Bolt Cuoceeoen.... 4&,&)6
Bouts and shoes, leather, Bradley & Met-

Calf $0., ..cccenciiiriniacenctionanness 73,310
Boots and shoes mule wholly and in part

of leather and cloth. women's and

misses’,, Monadnock Shoe Co.... ... 13,336
Boots and shoes, top facings and st

J. G. MeCarter Co. ...cievveeviinniinne 73,366
Brooms and brushes, Amsterdam Broom Co.,

73,309, 73.312

Brooms and brushes, H. J. Fink ............ 73,0
Rutter and ice cream. Commercial Cr
Cake, sponge, A. Lansing ............cceine

Candy, cocoanut, American C
Cement, Portland, Dixie Port
Chemicals, certain, Western Grocer (‘o
€Chocolate and cocoa, Pennsylvaniza Chocolate

Adams

Co.
Chocolates or chocolate candies, Ar-
good Chocolate Co.

Cider, John C. Morgan Co.

Cigars, C. Singley ......ciiiieiiiinennenens
Coats, leggings. overgaiters, and  sand:

stockinet and Jersey, I.
Coffee, Renfro Bros. Co. .
Cork, artificial. Crown Cork
Engines, explosive. 8. M. Jones C
I'igs and dates. Smyrna Fruit Co. ..
Flour, wheat, Missouri Valley \lllllng Co
Flour, wheat, Western Star Mill Ca.

Goldberg

Flour, wheat, A. B. McCrillis & Son.
Foods, certain, National Grocer Co. ........
Foods, certain, Strohmeyer & Arpe Co.,
N ‘J3%a,
Grape juice., Calwa Droducts Co......... it
G, refined, Rogers, IHolloway & Co.....
Hair tonic. powders, Robert Low's Son &
15 D00 5 8 5556 60005000 g0 EINNLL 666 5000 73341
Hairpins, combs, bharrettes, handeaus, and
hair ormaments, Newark Tortoise Shell
DS [T N . IR  , B, o o S 73,370
Ilamll\enhlef . cotton amd linen, Ben Strauss
.................................... T3.317
In\e(t e\tenmm\tms F. Ware 73,352
Knit cotton and woolen underwem, men’s,
women's, and children’s, Tootle, Wheeler
er Mercantile C . T3346
Ladders, Udell Works .. 73,348
Liniment forr internal and 5
aker 1"{ 314
mement\. F B. I]all

A. T. Rm(] I\
Medicine for certain dis
Medicine for chills, fever
Tonic Co.
Milking machines and parts thereof, D. I.
Burrell & Co. ..iivvniiiiiiiiiinennnnns
\Iusxé rolls, ])elfnl.m\(l, Standard My

Long clnth
, Dike Drug Co. T
and  colds, tonic,

0il. certain. A.

0il used as a fon(l cotton seed,

Cotton Oil Co. ... ... il =)
0il used as a food. refined corn, “oswn Co. ¢
Paints, aspbalt base. Parafline Paint Co 73.396G
Pelfumes violet. Schimmel & Co T3.343
Photographic materials, sensitize e

X AR O 00 05 BN IR 000 . 73,397
Phntnmaphs and reproductions of

graphs, /. M. Johnson .....c.eiiiean.n T73.333
Pianos and organs, S. N, Swan .... . 73,380
Potato chips and peanut butter, -.

Krumm & Son .......c.ciiiiiieiians . 73.369
Powder, antiseptic tooth. E. W, Olnov ..... . 73378
Towder, talcam, Lambert Pharmacal Co.... 73.334
Powder. tooth, C. E. Tuttle ..............0. T3.347
Razors and shears. E. ITunold ............. 73,365
Remedy for certain diseases, Chester Iroduct

(€115 518 olBi6 0 6 8k5 0.6k 0 0 0,60 Gl 60 00,0 8 603 00 D000 73.321
Rr-modv for rheumatism. L. Benoit.......... 73.316
Remedy for rheumatisn.. H. M. Strange.... 73,345
Roofing, composition, Huttig Manufacturing

(20 VS S P G SO S S o o A 73.332
Qahes. healing, 8. D. Darris ...oeeioiiann 73,323
Shirts. dress, neglizec. and work, Hawley,

Folsim & Romimus ....eviieeeiennn.s 73.364
Shoes, leatber ar partly leather, Pingree 73,340

Silk Cdxoss goolds, Valentine & Beutloy

Spark plugs. Oakes & Dow Co.
Stereoscopes. W. M. Johnson...
Stogies, A. INurwitz
Stove hlacking. Sommer & Gottschalck......
Sugar. corn. Corn Products Refining Co..o.o..
Tea, New Orleans Import Co. ..............
Tea, Renfro Bros. 0. ....iiiiiiiienennnnn 73 ‘N%
Tea, blend of Ceylon and India, Ceylana Tea

(G35 885 060 00&06 0006 0080 a0 6006 00800 003300 T3.360
Thro.\d sewing, Upham Bros. & Co.......... 73.350
Thresbing machinery. W. H. Butterworth &

)RR, JANAE o TR e o cloRe 73,358
Tires. rubber wheel, Hartford Rubber Works 79,963

..................................... 9, 5

Tmlet mep'lmtxon, Oshorune, Bauner & Cheese- TN

m]et m(‘pdmnnn certain. Max Elb,

schaft mit heschrankter Iaftung. .173,335

Tools, certain hand, Stanley Rule

Co. 73.401
Traps and bends, National Co . T3.373
Umbrellas and pam\nh W. H. Boehler...... 73,315
Undergarment, combination, Cbarles R. De

Bevoise CO. .....civiiiiiiiiiinrinennnns 73.320
Valves. fluid, C. E. Norman................ 73,376
Vegetable compound used as a catarrh rem-

edy, W. D. Fitzpatrick ....... Clolslesloiala nlel MBS

LABELS.
“Ceres Flour,”” for flour, Boonville Milling a T
.................................... Y kil
“('m“fnrd" for peaches, J. H. Teats’ Sons. 14,751
“Ellerbe’s Dandrufuge,”” for hair tonie, A.
CoElIerbe . .cueveeconccse aoses ool e olls o 14.756
“Fourr Nobles,”’ for ciga Siers, Shirk,
Snader & CO..vvvvviiiit ittt 14.748
“Hugber Neck.” for cigars. Craig Cigar Co.. 14,747
“Iwanta Good Bread.” for hread. F. Sanford. 14,752
“La Dora,” fer cigars, C. B. Henschel Mfg.
(ClommEs oo RO U HE < A 0000 Boa 00000000000 14,745
“\Imestlc” for
Three B B B Co. 14.758
“)Ma’s-Tater Bread.”” for hread, F. Sanford. 14,753
“My Own Egyptian Cigarettes,” for cigar-
ettes, S. Emamnel .........iiila 14,749
“Nevaleek,” for hottle stoppers, Brooklyn
Bottle Stohper Ca. . .oviiiiiiiiiiieiinn 14,760
“Superior.””  for  type per,
Three B B B Co. .. 14,759
““Tennessec Style %mghum Flavored 8j w L
for a syrup composed of corn syrup and
sorghum. Farrell & Co. ..........co0... 14,750
““The Hermit,”” for cigars, C. B. Henschel
MEg, COi cevvvucoentoracosnoncsasssanas 14,746
«Us-Mer-Ja Forhan’s,”” for a preparation
fol the treatment of pyorrbea, 5
T STk o 2 ole © sIe)sle e e sfelstsielootate = sloi=lelolals 14,757
“\au‘u Violet,”” for talcum powder, J. D.
SANLEL, JBE -le sioe »lol - Thlelalelal oo lapororersiersnaoens ol Bl 14,755
“Velvet Rubher Heels,”” for rubber heels, F.
W. Whitcher Co. ...... coleennnasans oee 14,761
PRINTS.
“Sapolin  Gold Fnamel.”” for gold enamel.
Gerstendorfer Bros. .........c.ceececeees 2,460

SENSITIVE LABORATORY BALANCE
By N. Monroe Hopkins. This * built-up” laboratory
balance will weigh up to one pound and will turn with a
quarter of a postage stamp. The balance can be made
by any amateur skilled in the uge of tonls, audit will
work as well as a $125 balance. The article is accom-
panied by detailed working drawings showing various
stages of the work. Thisarticleis contained in SCIEN-
TIFIC AMERICAN STPPLEMENT. No. 1184, Pricel0
cents For sale by MUNN & Co., 361 8roxdway. New
York City. or any booksetler or newsdealer

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, 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 apy of the inventions named in the fore-
going list. For terms and further particulare
address Munn & Co.. 361 Broadway, New York.

MADE A _LITTLE BETTER THAN SEEMS NECESSARY"—

**LOOK FORTHE WATER-NARK"

uge Old Hunnslurc
llwr.merv u tha u:su

; Otd Hamp:
. 1t containg

DCASTELL”

Drawing. Copying and Ink Pencils

are the finest production of a house that has been manufacturing the highest grade
lead pencils for 148 years; and has earned a reputation for excellence that has

made the A W F ABE famous all the world over. Sold by all sta-
® [

name of tioners and dealers in artists’ and drawing materials.
Samples worth double the money will be sent you on receipt of 10c.

A.'W. FABER

49 Dickerson Street, Newark, New jerseyﬂ

MARK TWAIN’S
Complete Works

TITLES OF THE
25 voLuMEs

TITLES OF THE
25 voLumes

Huckleberry Finn
Pudd’nbead Wilson

The Prince and the
Pauper

The Innocents Abroad
(Vol. 1)

The Innocents Abroad
(Vol I1.)

A, Tramp Abroad

(Vol. L) AC . 5
A Tramp Abroad °".“e°tlcut Y?nkee in

(Vol. IL.) King Arthur’s Court
Following the Equator Joan of Arc

(Vol, I1.)} (Vol. 1)
Following the Equator Joan of Arc

(Vol.11.) (Vol. 1L}

Roughing It Sketches New and Old

(Vol. 1)
. Tom Sawyer Abroad
Roughing It ’
(Vol. L) Ete.

Life on the Mississippi American Claimant, Etc.

The Gilded Age Literary Essays

(Vol. L) The Man that Corrupted
The Gilded Age Hadleyber,
(Vol.JIL.) yherg
The Adventures of The $30,000 Bequest
Tom Sawyer Christian Science

=

HEN you realize that all Mark Twain’s

books are new books, you see the

great advantage of ownizg them—of always
having new books. They never age,
because humor and kindliness and

S. A.

Harper &
Brothers

truth never grow old. The Flesg |ecxl Jalscluwly
. . without cost, booklet with
neweSt) most nterestin g sample pages and illustrctions

bOOkS you can buy to- of Mark Twain’s Complete Works.

day.
Name......,..................... cse-.000
HARPER @ BROTHERS
Franklin Sq., New York

Address, . vecerieecceiecsenecacsstaacceceraanaas
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~ New Pocket Edition—GQillette Safety Razor

ERE iS news indeed_for the two If you are a GILLETTE user call on some progressive dealer at once !
17 and examine this new razor.
mllllon men WhO Shave them- If you have never used the GILLETTE now is the time to get
selves every morning with the acquainted. o |
Gll tt S f t R You can shave yourself in from two to five minutes with the
lette arety azor. GILLETTE—a clean, satisfying shave. No stropping, no honing.
Our first announcement of the lates: GILLETTE achievement—i/e The pocket-case is of gold, silver or gun metal. Plain polished
Neaw Pocket Edition—the GiLLETTE Safety Razor in such compact form or richly engraved in floral and Empire designs. Inside the pocket-
that it can be carried like a card case in the waistcoat pocket, or case are handle and blade box—triple silver-plated or 14-K. gold-
slipped into the side of a travelling bag plated. Prices #5 to #7.50, on sale everywhere.
] Same size blade as be- You should know |
S New York, Times Bldg. : . . _
| fore, same principle ; .kTUt CZ‘i’;ag:,’ Stac;?'"’f:ichmfge B GILLETTE SALES CO. 63%?23;‘::::'?{?3'“1 GILLETTE Shavmg‘Brush
| neater, more workmanlike, Office : 507 Kimball Building, Boston Montreal a new brush of GILLETTE
the most perfect shaving 7 H°Ib°’" V'“d”d’ EC . quality—bristles gripped in
. . N Factories: Boston, Montreal. London, Berlin, Paris 3
implement in the world—as hard rubber: and GILLETTE
compact and as beautifully R _ o ) Shaving Stick—a shaving

finished as a piece of jewelry
—and the blades are fine.

soap worthy of the
i GILLETTE Safety Razor.

Model “R” Roadster || eJe] N BN <7 \AV/.\"TFAT T}
Close coupled body seating four AMERICAN PROCESS. NO ROYALTIES
f SAMPLESANMNFURMA“UN gn APPLICATION

Established N l c K E L
o A - Electro Platmg

Migh Wheels Travel all Roads,

BRISTOL'S | [T

Recordin g b6 -_traveled by Migh Wheels. cau

Oldest and largest makersof high-wheeled

automobiles in the world. World's record

Instruments/| & him s i o

roller-bearing motor made. New

For PRESSURE friction-chain direct drive—no gears. Apnaratus aza Material
TEMPERATURE R ity and R Ity HE
are the reasons for high wheels and Hanson & VanWinkle
& ELECTRICITY s0lid rabber tires. Send for our . - e = Co.,
18/ vite for Catalogues :nul?gn_ntlenn‘l more‘:'xbo‘:l‘l th?‘se Can be furnished with Ruoabout Body seatilu IW Newnrk. N. J
intensely pr vehi- b .
d thei= 1o 4 & 30 8. Canal St.
THE BRISTOL CO., Waterbury, Conn. &'3‘,‘;';,5; M;';,‘;‘,";’mm; o, _ A BE ol

BABBITT METALS.—SIX IMPORTANT ' $2250 | — ———
T DI PIEHE Motor Boats T e Can You Tell a N:mtnimﬂa a B;)lt"
ar Sells for $2250 350 600
and Motors o Automapid Resresents $2250 IF SO & ckape RunasOUT
IF you are willing to be doxe, any machinewilldo.

*“ALWAYS DEPENDABLE’’ -

Superion to all others for Safety, —And that is just astrue of an automobileasit
Combort. Durability and Speed. Our is of any machinery you use in your business. |
24 years’ experience enables us to —Sometimes in the manufacturing business. it

give )::aonn‘;; ‘beezz Sfrr;“!;\: s;ems wise, for reasons of expediency, to buy
and styles of Motor cheaply. But there is too much demanded from
Boatas ranzingin price_trom an autornobile to expect a cheaply bought car to
75.00 to $4,000.00.  Motors give satisfaction even temporarily.
only;1? to AN —As is the case with other machinery, when
Knock Down Boat you areready to part with it, you will find your
g_’;"'ﬁ‘o “"‘_'“'é 0“‘::’:"::“:‘ Cheap automobile nothing but’a pile of junk and
Canoes, Write today for full | | y?uapockettzook s;xgers by :;_many times multi-
particulars.  We can save you plied percen e ol depreciation.
money. —You shouls"exermse the sanie common sense L METZ PLAN CAR

PIERCE ENCINE CO. and business judgnent in buying an automobile . : "
Twenty-fourth Ave., Racine, Wis. that you would use in any business investment. | This ‘‘ Plan’’ will appeal to you. Send for Book “*S”
Siegel. Cooper Co., New Y ork City, Fastern Agents —Don’'t be misled by the extravagant claims
made for very low-priced cars—nor the claims C H METZ Waltham, Mass.

= _ made for a very high-priced car.

- - = - The features of the GI.IDEare revolutiona
Fractional Adding & Subtracting Rule and distinctive when the price is considere Ew We have just issuec our

9 A practical, useful and timesavinyg They are built in.madean integral part of the car, 9th Catalog and the
de‘"ehfofl =‘ud€"'§ in e";:"‘?"‘"ﬁ —Nomne of them are found in very low-priced pocket size is now ready

o, oo “““":gﬁm::i‘lg“;':’d cars. But few of them are found in very high- CATALOG for d|stnbut|on

4 priced cars, w No. 9 Catalog

; % ||| But Read and See—Then Ride and Know | | contains 272 pases and shows many iools nof in
ke, cluded in the earlier editions.
Aclils and sub- —The power plant is a 4-c§11nder (cast separately) 45 Just say that vou would like one.
tracts Fractions for | actual not theoretical) H Rutenber engine. This is
e, eliminmbt a grade never found in the widely heralded low-priced GOODELL-PRATT COMPANY
P Tt e cars. The price alone makes it possible in the Glide. G field, M U.s
= irasome  figuring —An improved form, selective type of transmission reenfield, Mass., U.S. A.
SIM an | insuring aban- which eliminates jerks when starting and jolts when

ruracy.  Youcan't make
a mistake, rections for nsing. Your
money back if not in every way satisfactory,

stopping.

ok bévelariving gearof ample szeted avara o | - fRjcl@pe Agents Wanted

—Vanadium steel springs which do away with the m each own to rlde and exhibit sample

need of shoct absorbers, |

Y i } A model. or cial_Offer.
cal mechanical men in all ﬁéh‘!s.' Semd todav, Price $1.00, A :‘-“‘“ —A louble-hinged hood— power plant instantly ac- Flnut Gu-unmd Se
Burgess & Sanerhere, Desk 5, Kortlander Bhie, Grand Rapids,Mich. cesxible. 1909 Modals to
—An n]p1 nred type of multiple disc clutch that cannot Proof tires.
get out of order.

—A lubricating system which ispositive—requiringno

attention.
—A doubdle set of brakes—distinct from the axle—in-

ternal expanding and external contracting—will hold

TAPES AND RULES the caronany grade.

—36 x 4 tires all around—W heel base—106 inches.

‘wit]
1907 & mos Models.
all of best mn.kes $7 fo $'2
9” Secc d-’land Wheels
makes and models,
&ood as new. s 3 fo s
Great Factory Clearing Sale.

D On Approval vithout a

- alse for the rr.mnd tr;p
862 between Chicago and

ARF THE BEST. —All the features of theGlidearebulltin. 1t wouldn’t cm: depostt, the 'kt and allow
Tacoma, Portland, Victoria or Kor sale everywhere, Send for be & Glide if it didn’t have them a.ll. 3 b TEN 2o, ‘Y"" F Jreig
V. Catalog No. 16. —There is no more graceful car made. Itsappearance TEN D. 8’ FREE TRIAL.
ancouver. suggests strength, reliability and that quiet purposeful Tires, coaster-brakes, f;rts ze—
Ticket le May 20 t LUFKIN RULE c o. Qerformance which gives it the name—Glide. g pairsand sundries, halfusual prices
1c $ on sa ay o Sagmaw. Mich., U.S.A —Detailed informatien will interest you if vou are seeking a buy Il you get our catalogs and offer. i¥rite "m
September 30- Return - hmlt New York and London. i standard car of the best type at a price fixed at the point of safety. MEAD CYCLE CO..Dept.11i5Chicago

Write us today. We invite compsarison and an opportunity to
demonstrate.

October 31.. Stop-overs.

Descriptive folder free. A 2, 'BR SEND THE BARTHOLOMEW COMPANY I i i
iy mu.sn, ) IXNYI':::IAJ Ssmm Standard Manufacturers A M C.M. A. HI'Ilﬂrffl TheBall Transmission ‘ i
. ! e St., Peoria n i affy
General P L 15-21 S, ctlﬂo:t% Glide Model ¢* G Speclal 'Tourlng Car, feats 7T / A“tomOblleS&HOtorBoats lh\!" l

2 g V4 —— NEW YORK GEAR WORKS
c_H'Btslyaco“'ltluoerSA wheel base 120 inches ;: 84x4%-inch tirea--%2,500. ?E:ﬁ\fé‘r‘ PR A RO




