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PURITY OF CATSKILL WATER SUPPLY.

The special experts on the purification of water for
the New York Board of Water Supply have been in-
vestigating local conditions at the Ashokan Reservoir,
with a view to determine whether the surface soil and
vegetation on the bottom and sides of the Ashokan
Reservoir should be entirely stripped down to the
clay and gravel, as was done in the larger reservoirs
of the metropolitan water districts of Massachusetts,
or whether some other treatment to obviate deteriora-
tion during storage was preferable. It was estimated
that the stripping of the soil would cost about $5,000,-
D00. Messrs. Hazen and Fuller, the expert engineers,
have decided that the stripping of the Ashokan Reser-
veir would not prevent tastes and odors in the water
to a sufficient extent to warrant the great expenditure.
They considered that aeration, at a small fraction of
the cost of stripping the reservoir, would result in bet-
ter water, and that perfectly satisfactory water can be
obtained by both aeration and filtration, whether the
reservoir is stripped or not, It was recommended that
all the trees and bushes over the entire area-be cut
close to the ground and burned shortly before the area
is flooded, and that all the stumps and roots be takem
out, so that in case of low water they would not be
unsightly. They also recommend that at the outlet of
the reservoir a large fountain be built, where all the
water drawn out will be thoroughly exposed to light
‘and air. '

THF NEW FOURTEEN-INCH ARMY AND NAVY GUNS.

Great interest attaches to the new 14-inch gun for
the navy which has been delivered at the navy yard at
Washington, where it will be rifled and the breech
mechanism installed. On completion it will be shipped
to the naval proving grounds at Indian Head, Maryland,
for a test. The completed gun will weigh about 63 ‘tons;
ite projectile will weigh about 1,400 pounds, and the
latter will be propelled by a charge of 365 pounds of
powder. The extreme range at maximum elevation
will be more than twenty-five miles. As compared with
the present navy 12-inch gun, this will be a far more
powerful weapon. It will penetrate any armor afloat,
at the most distant ranges at which accurate aiming
is possible. The army has also a 14-inch gun of much
lower velocity and power, which will soon be tested
at the Sandy Hook proving grounds. The lower muz-
zle velocity (about 2,000 feet per second) of the 14-inch
gun will give it additional life over the 12-inch gun.
After some eighty discharges the rifling of the pres-
ent 12-inch gun of 2,500 foot-seconds velocity becomes
so badly worn as to destroy the accuracy. In the case
of the 14-inch gun, the erosion is much less, and the
gun will be serviceable for about 300 discharges.

THE NEW BRITISH AND GERMAN “DREADNOUGHTS.”

The biggest “Dreadnought” of Great Britain and the
most powerful German vessel of the same type were
put into the water on the same day. The ‘“Neptune,”
the English vessel, has a displacement of 20,250 tons,
will carry ten 12-inch guns and twenty 4-inch guns,
and her total broadside will weigh 9,120 pounds, The
German “Dreadnought” ‘“Ostfriesland” has a displace-
ment of 19,000 tons; will carry twelve 12-inch guns,
twelve 6.7-inch guns, and twenty-two 4-inch guns, and
she will deliver 14,204 pounds in a single discharge of

_censumed in transit.
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all her guns. The most remarkable feature of the
“Neptune” will be the extraordinary power of con-
centrating the gunfire. The ten 12-inch guns will be
moanted in pairs in five barbettes. One barbette will
be placed in the forecastle on a high level. The two
broadside barbettes will be en echélon, that on the
port side being more forward than the barbette on
the starboard sife By a novel arrangement the sup-
erstructure is bridged over these two barbettes. both
pairs of guns being fired on either side at once if re-
quired. Of the two barbettes astern, one will be raised
above the other, so that all four guns can be fired
direct astern simultaneously. The broadside fire of
the “Neptune” will thus be ten guns, the stern fire
eight guns, and the direct-ahead fire six guns. The
“Ostfriesland,” on the other hand, has four of her
twelve guns masked by the superstructure, and can
fire only eight 12-inch guns on either broadside. Her
end-on fire will be six guns ahead and astern.

ACCELERATION OF LONG-DISTANCE EXPRESS SERVICE.

Hitherto the trip from New York to St. Louis has
been a rather trying one. Now, however, conditions
are ameliorated by two through trains which make.a
schedule run from New York to St. Louis in twenty-
four hours. The New York Central train leaves at
2:45 in the afternoon, and the Pennsylvania train at
6:25 P. M. The Central’s train is a duplicate of the
“Twentieth Century Limited,” and the Pennsylvania’s
is a duplicate of its eighteen-hour “Chicago Flier.” The
Central train is due to arrive in St. Louis at 1:45 P. M.,
which allowing for the difference in time makes a run
of just twenty-four hours. The time saved is about
five hours, and both of the trains are luxurious in the
extreme. There are now seventeen trains daily each
way on the New York Central and Pennsylvania sys-
tems.

THE LIMIT OF RAPID TRANSIT.

If all mechanical difficulties could be overcome and
sufficient horse-power could be developed, what would
be the minimum time in which passengers could be
transported say from New York to Philadelphia? At
first glance, one is apt to overlook the fact that the
freight to be transported is not mechanical, but human,
and this is a very important factor in the problem,
because the safety and comfort of the passengers must
be considered. It is really a question of starting and
stopping that imposes a limit on the reduction of time
A very interesting discussion of
the question has been received from one of the readers
of the ScieNnTIiFICc AMERICAN. He points to the fact that
the quickest way to get from one place to another
without shock or jar is to travel faster and faster until
half the distance is covered, and then to slow down
until the destination is reached. When the rate of ac-
celeration is just such as can be borne with comfort,
the limit js attained. The &$vei oh the passengers
would be a continuous pressure against the back of the
seat, of the sort experiencéd wher a car is started sud-
denly, for the first half of the journey, and then in or-
der to prevent them from pitching out of their seats,
the chairs would have to be turned in the opposite
direction for the rest of the journey, during which the
same sensation would be felt. If an attempt were
made to make the same time by any other method in-
volving uniform speed throughout the greater part of
the journey, an unpleasant jar or pressure would be ex-
perienced in starting and stopping. The highest speed
attainable would therefore be proportional to the dis-
tance traversed. ' )

Our correspondent draws a fanciful picture of the
railroad of the future, which would permit of such
rapid transit. The trains would have to run in a
vacuum, to prevent them from being heated to incan-
descence by the resistance of the air. They would
also have to be held in suspension in the vacuum tube
through which they travel, for the slightest contact
with the sides of the tube would result in enormous
friction. The cars might be held in suspension by the
repulsion of opposing magnets on the cars and tube
respectively. When thus isolated, they could be pro-
pelled only by the magic power of magnetism. Under
such conditions, the energy consumed in propelling the
car would be quite low. The running time on such
a road between New York and Philadelphia or New
York and Boston would be a matter of a few minutes.
The time for each half of the distances could be calcu-

1
lated from the well-known formula, § —=—a t?, where
2
8 is the distance, here half the whole journey; a, the
acceleration, or change of speed each second; and %,
the time in seconds. Taking an acceleration of 11 feet
per second each second, which would bring to rest, in 4
seconds, a train moving at 30 miles per hour (44 feet
per second) he finds that the time from New York to
Philadelphia (85 miles) and from New York to Boston
(190 miles) would be 6 minutes 44 seconds and 10 min-
utes 4 seconds respectively.

This may indeed be considered the absolute limit of

rapid transit; for the passengers would be traveling
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each half of the distance one-third as fast as they could
fall through the same space under the attraction of
gravity.

THE OTHER HALF OF THE CULLINAN,

It is reported in African papers that the original
stone, of which the Cullinan was a portion, has been
found in the possession of the Kaffirs of the Magatos
tribe in Zoutpansberg. The dimensions of this second
Cullinan stone have been given as 4,323 karats.

This story has been denied by the Transvaal Depart-
ment of Mines, and an official of the treasury in Pre-
toria states that the origin of the legend can undoubt-
edly be traced to the belief that enormous quantities
of diamonds were buried by command of the celebrated
chieftain’s wife Majatje during the Boer war. These
diamonds became the spoil of the Kaffirs when they
returned to Kimberley. But these treasures are lost,
for the Kaffirs who buried them are dead and search
for them has been without result.

The possibility of finding still larger stones than the
Cullinan in the soil of South Africa is, however, by
no means remote. G. A. Molengraaff, professor of min-
eralogy in the Technical High School at Delft, re-
cently stated that the Cullinan is only a portion of a
much larger stone, the original form of which can only
approximately be indicated. Four pieces must have
been broken off from the original stone by natural
crystal cleavage, which is evident from the cleavage
planes. Each of these pieces must have been of con-
siderable size. Accordingly, the natural end planes
(called “nijf” in the language of the diamond workers)
are only partially shown in the Cullinan. Most of the
crystal planes are cleavage planes. The original por-
tion of the surface shows only a single octahedral
face; it also has an irregular curved front surface bear-
ing some resemblance to the six faces of a dodecahed-
ron, and a very irregularly formed cubical (hexahed-
ral) surface, in which the quadrangular impressions
can be recognized. These quadrangular impressions
are characteristic of minerals such as diamonds, which
occur in the octahedral form. The Cullinan consists
of a single crystal; there are no traces either of a twin
crystal or of twin lamelle; it is completely transparent
and colorless. Its transparency can be best compared
with that of very pure ice, or with the complete clear-
ness of the variety of opal known in the mineral king-
dom as hyalite (principally consisting of silicic acid).
It is true that the Cullinan contains a few impurities
ir the shape of inclosed grains, also some internal
cleavages of fragmentary character, called “glessen”
in the Dutch diamond trade, but their situaticn is such
that they do not injure the value of the stone as a
jewel. In any case the Cullinan is the purest of all
large .precious stones hitherto tound.

Thé question now arise§” whether there is a possi-
bility of ﬁn&'ing the pieces broken off by crystal cleav-
age. That they can be found is certain, but it is im-
possible to predict whether they are now in diamond
mines or elsewhere. The diamond is formed, as is
known, at great depths by the decomposition of carbon,
dissolved in the molten, basic, plutonic magma of the
earth. (The so-called “blue-earth” is formed at a
later period from this rock.) The carbon was then,
tnder enormous pressure and at the very high tem-
perature prevailing at these depths, deposited from the
molten rock in the form of diamonds. During the vol-
canic discharges of the masses of rock the diamond
was forced upward with tremendous force, and the very
great friction to which the mass was exposed during
its passage through thes crater shaft caused the cleav-
age of the stone according to crystallographic laws to
which we have. referred. It is therefore not impos-
sible that the broken-off fragments of the Cullinan are
scattered over a wide space, and that they may one
day be found on the surface of the earth, but it is
just as possible that they are still reposing in the
depths of the mines. Sir William Crookes has also
lately expressed the opinion that the Cullinan is the
smaller portion of an octahedron broken by crystal

cieavage.
—_— el P—————

New applications of electricity are being discovered
daily, but not every new application is of as much in-
terest or importance as one recently developed for
purifying the air of reading rooms, theaters, and other
close places where large numbers congregate. The ap-
paratus referred to is the ozone generator installed re-
cently in the Chicago Public Library to purify or
ozonize the 10,000 cubic feet of air per minute that
is forced into the main reading room. After the in-
stallation of the ozonizing apparatus it was found that
the main reading room was completely deodorized, the
air being freed of that disagreeable and deleterious
odor which for years had so thoroughly permeated all
papers, books, furnishings, etc.,, in this large room.
The fresh sterilized “mountain” air in the room re-
duced the humidity during the hot, oppressive days of
summer, and greatly increased the comfort of the read-
ers and employees. The installation renders the dis-
infecting of all books, periodicals, papers, etc., on the
shelves, racks, tables, etc., an automatic process, keen
ing them constantly in a hygienic condition.
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ENGINEERING.
The North British Locomotive Company has recently
completed and tested the first steam turbine locomo-
tive, and it is said to be entirely successful.

The great shops of the Pennsylvania Railroad Com-
pany at Altoona, employing 12,000 men, are now work-
ing full time. This is the first time since the financial
depression of 1Y07 that all departments of the great
shops have been operated.

A non-shrinking alloy can be produced by melting
together 50 pounds of tin and 50 pounds of zinc. This
gives a hard alloy if a good grade of zinc is used.
I'wo pounds of bismuth will render it very fluid and
enable it to be poured at a lower temperature.

Work is being pushed on the Cape Cod Canal. A
big granite breakwater is being constructed in Cape
Cod Bay to protect the end of the canal and furnish
anchorage for shipping. At the other end, in Buz-
zard’s Bay, work is also proceeding at a fair rate.

A new trolley car is being experimented with In
New York city. The new car is operated by gasoline,
and is also supplied with® an electric equipment. In
the event of a blockade or accident on the road, the
new cars can be switched over to another track and
be run by gasoline. Riding in the car is very much
like riding in an automobile, there being an entire
absence of the jerk which is so disagreeable in elec-
tric cars. The radiator is on the roof.

A twenty-four-hour test of the “North Dakota” at a
12-knot speed was finished November 7th. The con-
sumption of coal and water was well below the guar-
anteed mean amount. The consumption tests of this
battleship are therefore in keeping with the remark-
able speed shown in her special mile trials. It has
been found that her turbine engines have developed a
greater top speed and generated power for a low
speed at less expense for coal and oil supplies than
did the reciprocating engines of the “Delaware.”

The Board of Estimate of the City of New York has
approved the action of the Public Service Commission
in awarding contracts for the construction of the
Fourth Avenue subway in Brooklyn, and work on this
very much needed improvement will proceed at once.
The contracts were sent to the Board of Estimate over
a year and a half ago, and have been held up ever
since. As the building of subways under the best
conditions cannot keep pace with the increase in popu-
lation, it is to be hoped that there will be no such
senseless delays in authorizing future subways.

An exhibition was recently made of Mr. Louis Bren-
nan’s monoroil car which, it will be recalled, is held in
upright position by means of gyroscopes. Since the
first announcement of his invention, Mr. Brennan has
been at work developing the car to practical dimen-
sions and the present model is large enough to contain
forty passengers. The car was operated both on a
straight and a circular track, and maintained its equi-
librium perfectly. So sensitive was it to the shifting
of the center of gravity, that when the passengers all
crowded over to one side, the car immediately righted
itself and maintained its horizontal position. Mr.
Brennan overcomes the precession by means of fric-
tional devices acting on the gyroscope wheels.

The Baldwin Locomotive Works has just completed
for the Atchison, Topeka ,& Santa Fé Railway the
most powerful passenger iocomotive now in use. Apart
from its tender this locomotive weighs 376,450 pounds,
and is 65 feet long. The tender carries 12,000
gallons of water and 4,000 gallons of oil, which will
be used as fuel. The length of the locomotive and
tender is 105 feet. The tractive power of the loco-
motive is 53,000 pounds. There are five pairs of driv-
ing wheels, 73 inches in diameter, working in sets
of two, the locomotive being of the Mallet articulated
type. The locomotive is the first for passenger ser-
vice to be built of this type, and is the first to combine
feed-water heater, superheater, and reheater in one
machine. Its firebox is built on an entirely new plan
which eliminates staybolts.

The October Engineering Review gives an admirable
illustrated account of the progress of work on the
Los Angeles aqueduct, now about half completed. Tt
Is probably little realized, away from southern Cali-
fornia, that this is by far the largest hydraulic engi-
neering work now in progress, with the exception of
the Panama Canal. It speaks well for the courage of
the people of Los Angeles, and their faith in the future
of their city and district, that they should meet by
this immense undertaking the serious problem of a

waning water supply coupled with a growing popula-

tion. The aqueduct will be 230 miles long, and will

be capable of conveying 280 million gallons of water .

per day from the Sierra Nevada across the Mojave Des-
ert to San Fernandc Valley, providing sufficient water
for power purposes and irrigation of the district, as
well as for the city supply. Practically the entire
work, including tunnels, steel siphons, and concrete-
lined and covered canal, is being done by the city
under the direction of its own engineers.

.is being investigated.
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ELECTRICITY.

The city of Baltimore is evidently favorable to mu-
nicipal ownership. The problem of lighting the streets
In September, 1910, the con-
tract for lighting the city expires, and hopes are enter-
tained that a municipal plant will by that time be
ready to furnish power for the street lamps.

Following a test of gas-electric motor cars between
Manassas and Strasburg, Virginia, the Southern Rail-
way Company has bought two of these cars from the
General Elgctric Company. Each car is equipped with
a pair of 100-horse-power motors operated on a voltage

of 600. The current is generated by an 8-cylinder gas
engine. The cars are 55 feet long and will seat 52
passengers.

The Third Avenue Railroad Company of this city
is experimenting with gasoline-electric power on its
125th Street crosstown line. The requirements call
for a car which can run up a five per cent grade -and
which can maintain a schedule of eight‘ miles per
hour with ten stops per mile. So far the results have
been very satisfactory; the car has successfully run
up an eight per cent grade and is keeping its schedule.

The new Blackstone Hotel in Chicago is provided
with an unusually complete electrical equipment. In
the kitchen particularly extensive use is made of elec-
trical labor-saving devices. There are electric dish
elevators, dish washers, vegetable parers, dough mix-
ers, silver-polishing machines, etc. The laundry of the
hotel is also .completely equipped with electrically-
driven laundry machinery of every description.

Before the advent of the metallic-filament street

lamp, gas lamps were largely used in English cities to

illuminate the side streets, as the requirements did
not justify the use of flaming arc lamps. Now the
gas lamps are giving way to the metal-filament lamps,

which afford a considerable saving. Nearly two thou--

sand side street lamps at Marylebone have been
changed from gas to electricity, with the result that
$7,500 has been saved.

The Railroad Commission of Indiana has been order-
ed to investigate the various types of headlights for
locomotives, and when the best one has been discov-
ered, to require the use of this headlight on every rail-
road in the State. The tests have recently been under-
taken near Avon, Ind., to determine the relative effi-
ciency of oil and electric headlights. The effect of op-
posing headlights, the distances at which obstructions
on the track could be detected, and the effect of observ-
ing signals were investigated, but as yet no conclu-
sions have been reached.

A new form of electro-magnetic clutch has recently
been devised, in which a stationary electro-magnet is
used to draw the clutch members together into fric-
tional engagement. The magnet coil is placed between
flanges formed on the two members of the clutch, and
when it is energized it attracts the clutch members
with sufficient force to permit one to drive the other.
When the current is cut off, a spring serves to sepa-
rate the clutch members. The advantage of this sys-
tem lies in the fact that the mé,gnet does not come
in contact with the parts it actuates.

The Electric Railway Journal calls attention to the
many problems which arose in modernizing the trac-
tion system of Bombay. As the average daily income
of the inhabitants is but 25 cents, five-cent fares are out
of the question. The fare is two cents for a seven-mile
ride, while the average fare is one anna, or one and
one-third cents. In order to withstand the ravages of
insects, special varieties of wood had to be used in
the cars and track system. Even the overhead sys-
tem had to be modified so as to permit of the passage
of the tall shrines used by the natives in their religious
pageants.

Practically all the coal consumed in Brazil is im-
ported. As a consequence the cost of fuel is very
high and this has done a great deal to prevent the
growth of manufacturing industries. However, advan-
tage is now being taken of the water power of the
ccuntry. A recent consular report points out the de-
velopment of hydro-electric power systems around Rio
de Janeiro, showing that many manufacturing con-
cerns are changing from steam to electricity and it
is hope;i that the industrial development will be large-
ly increased because of the greater advantages and the
economy of using electric power. ) .

The new articulated electric locomotives of the
Pennsylvania Railroad for service in the New York
and Long Island section virtually are two separate
locomotives coupled together. The motive power com-
prises a pair of 2,0(50-horse-power direct-current inter-
pole motors, which are crank-connected to the driving
wheels. The locomotives are required to start a 550-
ion train on a two per cent grade, and must have a
tractive effort of 60,000 pounds.
sixty miles per hour was called for in the specifica-
tions, the locomotive now under test has made seventy-
two miles per hour. The weight of the locomotive is
332,100 pounds.

" serious.
.increase of oxygen and consequent loss of efficiency are
Although a speed of
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SCIENCE.

Lieut. E. H. Shackleton,, who returned from an
Antarctic expedition early this year, after reaching a
Point within 111 miles of the pole, has been knighted
by the King of England.

Arrangements will shortly be made by the Austrian
government for the public sale of radium for medical
and experimental purposes. The total quantity of ra-
dium which has been thus far recovered for scientific
use throughout the world is estimated not to exceed
a quarter of a pound.

The Harvard Observatory announces that a photo-
graph of the spectrum of Morehouse’s comet, taken on
November 17th, 1908, with an eight-inch telescope,
shows six broad, bright bands. These bands appear
to coincide with the hydrogen lines zeta, epsilon,
delta, gamma, beta, and the strong, bright band at
wave length 464 to 473, characteristic of spectra of
the fifth type.

Tantalum is a ‘‘rare metal” of slight importance,
the only practical use to which it is now known to
be put being in making filaments for incandescent
electric lamps. The efficiency of the tantalum lamp
is greater than that of the carbon lamp, but some-
what less than that of the lamp with tungsten fila-
nient. As more than 20,000 filaments of 20 candle-
power can be made from a pound of tantalum, the
market is not large. It is at present probably sup-
plied by rich manganotantalates from western Aus-
tralia. No tantalum minerals are known to have been
produced in the United States in 1908, according to
F. L. Hess, whose report on various rare metals forms
an advance chapter of ‘“Mineral resources of the United
States, calendar year 1908,” published by the Geological
Survey. The tantalum used in the manufacture of
lamps in this country is made in Germany and im-
pcrted at a cost of $300 or more a pound.

A great daylight meteor of October 6th was observed
by many persons in various parts of England. The
particulars to hand are not very definite, and it is
scarcely possible to compute the real path of the ob-
ject. From a comparison of about fifteen descriptions,
W. F. Denning states in Nature that there seems little
doubt that the meteor moved in a direction from south
to north over Reading, Thame, and on to a termina-
ticn near Market Harborough. The radiant point was
in Leo, and it is hoped that moreobservations of an
exact character will be supplied. The sky was clear
over a large extent of England, and hundreds of per-
sons saw the meteor, though only a small proportion
of that number have reported their observations. The
great daylight meteor of 1900, January 9th, was di-
rected from Agquila, that of 1894, February 8th, eman-
ated from Hercules. It is seldem that meteors appear-
ing at such times can be suitably observed, as the
sky does not afford any reference objects such as is
furnished by the stars at night.

Before timber is subjected to preservative treat-
ment it is customary to remove the bark. TUnless this
is done very thoroughly, however, patches of the inner
bark will remain on the wood. TUntil recently, it does
not seem to have been realized that this bark pre-
sented a very effectual hindrance to the penetration of
creosote. The same thing was discovered by the man-
agement of one of the large creosoting companies in
the South, and steps were immediately taken to see
that every particle of bark was removed from piling
and other timbers. While it is probable that the bark
ot all species is not as resistant as that of pine, it is
not known how the different species rank in this re-
spect. In the creosote treatment of timbers it is
rarely that the entire stick is penetrated by the pre-
servative. The value of the treatment consists largely
in the creating of an exterior antiseptic zone around
the untreated interior portion. If this outer zone be
broken, the value of the treatment is to a large extent
lcst.

Recent investigations by the United States Geo-
logical Survey have shown that oxygen, so essential
to all life, forms in coal an impurity that is almost
as injurious as the ash content. Oxygen and ash are
of very nearly equal negative value, ash being prob-
ably a little more injurious in mos’. coals. The calorific
value of coals in general is indicated by the balance
between the tctal carbon on the one hand and the
sum of the two great impurities, oxygen and ash, on
the other. " The practical application of these state-
ments appears in considering the effect of the exposure
of coal to the weather. The weathering of the lower
grades, especial(y lignites, bituminous coals, and peats,
is marked hy the accession of oxygen, which is taken
into combination. This increase of the oxygen con-
tent permits a calorific deficiency, which, on account
of the high anticalorific value of oxygen, is often
It is possible that in many cases considerable

suffered by the lower-class fuels between removal from
the bed and-consumption; and it is probable that in
the sub-bituminous coals, and more especially in the
lignites, oxygenation begins immediately after the
coal is blasted from the face in the mine.
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SOMETHING NEW IN CONCRETE BLOCK
MAKING.
BY M. H. HUNTING.

Of the many recent applications of concrete to the
puilding ifidustry in this country, few, if any, have at-
tracted more attention than the process invented by a
Des Moines, Iowa, man for the manufacture of enam-
eled concrete blocks. A machine of gigantic
proportions performs the many operations
through which the block passes without the

Scientific American

proper with which are connected eight dipping cups
conveying the material in a liquid form to the indi-
vidual molds.

The molds are now ready for the body material,
which has been in preparation as already described,
and with the next movement of the machine an inti-
mate association is effected between the two by the

NoveEMEBER 20, 1909.

danger of distortion, as commonly results from burning
clay bricks.

The illustration shows the machine to contain a
rotary carrier consisting of thirty mold frames, each
containing eight individual molds. At each movement
of the machine several of these molds are receiving ma-
terial at various fixed points; one group the enameling

material, one the body material, while a
third is submitting to the tremendous pres-

aid of the human hand, turning out 40,000
perfect blocks in each day of ten hours, each
one an exact duplicate of every other in
form and color.

The machine is 13 feet 8 inches in height,
17 feet in length, 6 feet in width, and
weighs over 70,000 pounds. In the accom-
panying illustrations a man is shown stand-
ing beside the machine. This comparison
gives a good idea of the machine’s great
size.

The process for the manufacture of the
blocks, as before stated, is automatic “from
first to last. The raw material, including
cement, sand, and gravel (or crushed
stone), is first screened, and then workmen
separate the aggregates into several sizes
to eliminate voids and give added strength
to the finished product.

The ingredients are then mixed dry, after
which a sufficient quantity of water is added
to bring the mixture to a proper consistency.
This mixture is then fed into an agitator,
where it is kept under continual motion and
permitted to flow into eight individual scale
hoppers, each weighing the exact amount
of material required for a single block.
Then in unison these hoppers are dumped
through receiving spouts into the molds
which form the block, these being prepared
in advance for the reception of this ma-
terial.

‘While the above process is going on, a
similar one for the preparation of the ma-
terial forming the enameled part of the

sure which unites the two. After the ap-
plication of this pressure, the next motion
delivers the blocks contained in one mold
frame upon the pallet as described else-
where.

Anyone familiar with the process of man-
ufacturing clay brick will readily realize the
tremendous saving of time and expense ac-
complished by this process of manufacture.
It has been estimated that the cost of sort-
ing clay brick for quality and color is not
less than $6 per thousand. This work of
course is entirely done away with, as the
enameled concrete blocks are absolutely uni-
form as to size and shape, and there can be
no variation in color.

‘While especially designed for the manufac-
ture of blocks, this is not the only function
of the machine. Tile of various shapes,
sizes, and colors are also produced by it with
equal facility.

Though not in general use thus far owing
to the inability of the manufacturers at the
present time to supply the demand, the ma-
chine has nevertheless received exhaustive
tests, and in each has g‘ven entire satisfac-
tion. As for the material it produces, there
can be no doubt as to its becoming popular.
Our forests are rapidly disappearing, stone
is prohibitive because of its expense, and
the prospective builder turns with satisfac-
tion to this comparatively new material,
which recommends itself not only because
of its cheapness, but because of its great
lasting qualities.

block is taking place in another part of the
machine. This also starts by taking a dry
mixture from individual bins, and measur-
ing it automatically in a receptacle known as the re-
serve tank. At this time also the proper amount of
coloring matter is added, so that blocks of a uniform
shade may be produced.

Any color or combination of colors may be used; and
no matter whether one, one hundred, or one thousand
blocks are made, the same shade is produced in each
one.

‘Water is next added after being automatically meas-
ured, and from the reserve tank the material is dis-
charged into a receiving tank, a part of the machine

A CONCRETE BLOCK MACHINE WEIGHING 70,000 POUNDS.

enormous pressure of 3,200,000 pounds applied to pro-
duce perfect cohesion.

The molds move forward until they reach the re-
leasing section of the machine, where the blocks are
ejected, eight at a time, upon a pallet and loaded intact
by workmen upon a car especially constructed for the
purpose.

They are now conveyed to suitable storage, where
they are allowed to season, no burning being required.
Nature finishes the work by a process of crystalliza-
tion, which gives each block a perfect surface without

A “DREADNOUGHT” OF 1863.

[The correspondent who sends us the
photograph of an engraving from which the
accompanying illustration of the ‘“Roanoke” is repro-
duced, believes that this United States warship is en-
titled to be considered as the prototype of the modern
“Dreadnought.” We doubt if any early vessel can be
quoted as having a stronger claim to be regarded as the
first warship of this type.—ED.]

To the Editor of the SCIENTIFIC AMERICAN:

In the battleships of the “Lord Nelson” class of 1906,
the British had come to about the limit of their in-
termediate battery, which consisted of ten 9.2-inch
guns; these being-substituted for the four 9.2 and ten

o
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. T BALANCFD TURRE
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The frigate * Roanoke,” subsequently to the civil war, was reconstructed at the Brooklyn navy yard. Her mastswere removed ; hersides armored ; and her broadside battery was repla.eed“by an
all-big-gun armament of six heavy guns mounted in three armored turrets. The correspondent who sent us the above illustration suggests that she was the first of the * Dreadnoughts.

U. 8. 8. “ROANOKE,” 1863.

I8 THIS THE PROTOTYPE OF THE MODERN “ DREADNOUGHT
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6-inch of the “King Edward VII.” class launched three
years previous. In this same year they also launched
their first ‘““all-big-gun” ship, the “Dreadnought,” by
abolishing the 9.2-inch guns, substituting in their place
six 12-inch guns, and adding these to the four 12-inch
guns, which the other two classes already had, mak-
ing ten in all, and placing them in pairs in five tur-
rets. This is the ship that in three years has
revolutionized the navies of the world, all of
whom are now building this class known as
“Dreadnoughts.” But was not this idea of the
“all-big-gun” ship taken from one that was
first produced in the American navy?

, The definition of a ‘“Dreadnought,” as I
understand it, i3 an armored ship with a high
freeboard,’ carrying only guns of the largest
caliber in use, these arranged on one deck in
pairs and in armored turrets; the number of
turrets not being restricted necessarily to five,
can be one more or one less according to the
tonnage of the ship.

In 1852 there was a steam frigate built by
the United States at the Gosport navy yard at
Norfolk, Va., and called the ‘“Roanoke.” She
was 265 feet in length, with a breadth of 5214
feet, and a depth of 26. Her. machinery was
built by the Tredegar Iron Works at Richmond,
Va., and consisted of a pair of trunk engines
with cylinders 72 inches diameter and 26 inches,
stroke.

This frigate was anchored in Hampton Roads
at the time of the battle between the “Monitor”
and “Merrimac.” - After this fight, which in-
troduced to the world the revolving armored
turret with its pair of heaviest guns afloat (15-
inch smooth-bores) she was taken to New York
and razed at the Brooklyn navy yard. Her
masts and sails were removed, her sides were
armored, and she was equipped with three
Ericsson turrets at the Novelty Iron Works in
1863. Each of the turrets contained a pair of
the heaviest guns in use, and they were placed
fore and aft on the center line of the vessel,'
which is the arrangement of the turrets on
American “Dreadnoughts.” The vessel had no
masts and no secondary or auxiliary battery,
only the “all-big-gun” armament.

It seems to me that the “Roanoke” complies
in every way with the definition of the modern
‘“Dreadnought”; that the idea of the ‘“Dreadnought”
was first developed in her; and that she was the first

‘“Dreadnought”—or in other words, the great ‘“Dread--

noughts” are developed ‘“Roanokes.” Their arrange-
ment of guns, armor, and turrets is from her. The
‘“Roanoke” had no military or skeleton masts or rapid-
fire guns, these at that time not being necessary, as
wireless telegraphy and torpedo boats were not then
known.

The American navy had the first steam vessel of
war and the first ‘“Monitor,” and should it not be
credited with the first ‘“all-big-gun” ship, the “Roan-
oke,” of which the “Dreadnoughts” are but an enlarge-
ment of the same idea? I inclose a photograph of the
“Roanoke,” taken from a large lithograph made for
the Navy Department, and presented to me by the
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Assistant Secretary, G. V. Fox, with a number of others
in .1863. WiLLiAM BOERUM WETMORE.
Allenhurst, N. J.

POWER INDICATOR FOR INTERNAL-COMBUSTION
ENGINES.
A strikingly novel instrument, the invention of Prof.

Interior details of the indicator.

N. Monroe Hopkins of the George Washington Univers-
ity, is pictured in the accompanying engravings. The
instrument is a combination power indicator and pre-
cision speedometer without a flexible shaft, and when
the equipment is installed upon a stationary engine,
automobile, motor boat, or aeroplane, shows what the
cylinders of the engine are doing separately or to-
gether; which, if any, cylinder is missing; the power
of the engine and the conditions under which it is
doing the most useful work; how to adjust the carbu-
reter perfectly when the engine is idle as well as under
load; speed with absolute precision from 1 to 60 or
100 miles per hour, and mileage; and the revolutions
per minute of the propeller in aeroplane and marine
work. ‘

The instrument is an original application of the fact
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that an electric current is produced by the simple heat-
ing of the junction of two dissimilar metals, and the
magnitude of the current so generated is proportional
to the junction temperature.

Ordinary thermo-couples as evolved by Becquerel,
and used for general temperature measurement in the
arts and sciences, would never “live” to operate under
the high temperature and peculiar chemical
conditions in a gasoline engine cylinder, be-
cause they would become so heated as to pre-
ignite the charge and cause the gas engine to
buck, hitch, or back-fire, and in addition would
become brittle and drop apart, either through
oxidation or the absorption of carbon, after a
short period of use. Actual temperature meas-
urements by means of thermo-couples or ther-
mometers could not be made in gasoline en-
gine cylinders.

Prof. Hopkins’s thermo-couples are of orig-
inal construction and are designed to give an
idea of the temperature in a gasoline engine
without actually attempting to measure it. His
instrument faithfully and continuously shows,
by modified temperature readings, the working
conditions of gasoline engine cylinders. The
“thermo-plugs” give the same “electrical pres-
sures” after 50,000 miles” use on an automobile
as when first applied.

One of the illustrations shows a sectional
view of a combination firing and indicating
plug. The thermo-couple may be seen at A.
It consists of special alloys drawn into wires
surrounded by macsive metal tubes closely fit-
ting the wires and adjustably receiving them.
These metal tubes are connected at their upper
ends through the agency of heavy metal lugs
connecting with the binding posts, and dissi-
pate the heat by conducting it at a predeter-
mined rate away from the tip of the thermo-
couple within the engine cylinder to the bind-
ing posts without. All plugs are calibrated and
are interchangeable. The adjustment in such
plug being obtained by sliding the thermo-
couple wires through the heavy metal tubes to
a greater or lesser distance into the engine cyl-
inder. Stuffing boxes screw on to the top of
the metal tubes, making a gas-tight joint be-
tween the thermo-couple wires and said tubes.
In practice they protrude beyond the lower
end of the metal tubes about 3/64 of an inch.

An engine should have these specially constructed
thermo-couples in each spark plug. They may be se-
lectively or collectively connected with an electrical
indicating instrument which gives an accurate reading
of the current delivered by one particular cylinder or
by the combined cylinders if the spark plugs be con-
nected in series.

There is a switch on the instrument for obtaining
separate or combined cylinder indications. The in-
strument has two scales, the upper a speed scale and
the lower a power scale. On the switch there is also a
speed contact S which connects a small magneto-dyna-
mo with the indicating instrument and electrical cur-
rent is furnished in direct proportion to the speed at
which the dynamo is driven. In addition to this com-

Spark plug fitted with thermo-couple.

General view of the indicator and speedometer,

POWER INDICATOR FOR INTERNAL-COMBUSTION ENGINES,
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bination speedometer and dynamometer, Dr. Hopkins
has also invented an electric speedometer indicator
and tachometer of great sensitiveness and accuracy.

oo

THE SOLAR AND LUNAR ECLIPSES OF 1909.
BY PROF. FREDERIC R. HONEY, TRINITY COLLEGE.

The intervals of time between the dates of the eclip-
ses of the sun and moon this year, which occur alter-
nately, illustrate the effect of the rota-
tion of the plane of the moon’s orbit in a

Scientific American

summer and winter solstices. 1n these projections less
than one-half the visible hemisphere is illuminated
between the autumnal equinox and the winter solstice.

The direction in which the eclipse of the moon will
be seen, Fig. 2, is shown by the arrows. It will be
visible at Washington; the beginning visible generally
in North and South America, and northeastern Asia;
the ending generally visible in North America, north-
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precision with which the observations were made.
Upon investigation it was found that these discrepan-
cies could be almost entirely explained away by assum-
ing a change in the latitude. Dr. Kiistner, therefore,
in 1888, made the bold announcement that the lati-
tude of the Berlin Observatory had changed during

the period over which his observations extended.
This announcement aroused widespread interest, and
steps were immediately taken by the In-

direction contrary to her orbital motion.
If this plane moved parallel to itself,
there would never be more than two
eclipse seasons in the year; and eclipses
would occur when the earth would be at
or near opposite points in its orbit, at
average: intervals alternately of a little
more and a little less than six months.
This inequality, due to the eccentricity,
would evidently disappear if the line of
nodes weze always parallel to the axis of
the orbit.

Fig. 1 illustrates the rotation of the
moon’s orbit between the months of June
and December this year. The lines nn'
and NN’ are drawn parallel respectively
to the line of nodes®for these months.
The angle included between them is about
9 degrees. The arrow A shows the direc-

ternational Geodetic Association to test
the reality of the announced variation.
Through the co-operation of the observa-
tories at Berlin, Potsdam, Prague, and
Strasburg, observations for latitude were
begun in 1889 and carried on continuously
over a year. These observations agreed
in showing a minute but appreciable
change in the latitude. In order to test
the matter still further, an expedition
was sent in 1891-2 to Honolulu, and ob-
servations for latitude were made there
simultaneously with others made at the
observatories just named. As Honolulu
is on the opposite side of the earth from
Europe, it is seen at once that if the lati-
tude were increasing at the European
observatories, a corresponding decrease
should be shown at the Honolulu station.
The results came out as expected, and

tion of rotation of the orbit; the arrow a,
that of the moon’s motion. The rotation
of the line of nodes into the position NN’
obviously will bring it into coincidence
with the radius of the earth’s orbit at an earlier date
than the line nn’, which will coincide with the orbit
radius when the earth has reached the opposite point in
its orbit.

The eclipses of both the sun and moon in June oc-
curred when the moon was in that part of her orbit
which was above the plane of the ecliptic. The eclip-
ses in November and December will occur when the
moon will be below that plane. In order to show this
clearly, it is necessary to represent the moon’s orbit
on a scale very much greater than that
of the earth’s orbit, only a portion of

ROTATION OF MOON’S ORBIT BETWEEN JUNE AND DECEMBER.

western South America, eastern and northern Asia,
and Australia.

In Fig. 3 the arrow shows the direction in which
the eclipse of the sun will be seen. The limit of visi-
bility will include a very small part of Australia, New
Zealand, Tasmania, and the South Shetland Islands.

_— e ——
Why the Pole Shifts,

It is well established that, at least during historic

times, no changes of any considerable magnitude have

this was generally accepted as a com-
plete demonstration of the reality of this
phenomenon.

‘What is the cause of this wandering of
the Polér In an article by Dr. Sidney Dean Townley
of Stanford University, this explanation is given:

In 1765 Euler, a famous Swiss mathematician, dem-
cnstrated, as a proposition in dynamics, that if a free
. rigid oblate spheroid rotates about an axis which dif-
fers slightly from the axis of figure, or shortest axis,
then the axis of figure will revolve about the axis of
rotation in a period the length of which will depend
upon several factors. He computed that, if the as-
sumed conditions obtained for the earth, then the
period of revolution of the axis of figure

which, including perihelion and aphelion,
is plotted. The position of the earth is
shown for the dates of the eclipses on
June 3 d. 13.3 h. and 17 4. 11.5 h.; also
for November 26 d. 20.75 h., and Decem-
ber 12 d. 8.15 h., Greenwich mean time.
Since the diameter of the moon’s orbit
is less than a half a million miles, it
would be correctly represented in the
plot by a diameter a ‘little less than a
third of the linear eccentricity of the

Locking foward ™
the Sunand MoonD

Nov26 v

above the axis of rotation would be 306
days. Obviously, however, the earth is
not rigid; the oceans are quite plastic
and the ground itself is possessed of
some elasticity. Prof. Newcomb com-
puted some years ago that, if we assume
the earth as a whole to possess the rigid-
ity of steel, then the period of revolution
of the one axis about the other would
be 441 days, as against 306 days found by
Euler on the assumption that the earth
is perfectly rigid. The actual observed

earth’s orbit (=e). The dimension has
been magnified forty times, in order to
show the earth’s and moon’s orbit radii
and the line of nodes clearly, which would be indis-
tinguishable by the smaller scale. It should be noted
that in magnifying the moon’s orbit, the relation be-
tween these lines is not disturbed, that is, the angles
included between them are preserved. In the draw-
ing the diameter is enlarged sufficiently to show that
on June 2rd, the date of the first lunar eclipse this
year, when the earth’s and moon’s orbit radii were
projected in the same line on the plane of the ecliptic,
the moon was approaching the descending node 7/,
and was above the plane of the ecliptic. On June 17th,
the date of the solar eclipse, the plot shows that the
moon had recently passed the ascending node n; but
her distance was so far from the node and above the
plane of the ecliptic, that while the eclipse was cen-
tral, the moon’s shadow was projected on the earth
very near the north pole.

On November 26th, the date of the total eclipse of
the moon, the plot shows that the moon will be below
the ecliptic and approaching the ascending node N.
On December 12th, the date .of the partial eclipse of
the sun, the moon will be below the ecliptic, and will
have recently passed the descending node N’. -The dis-
tance below the ecliptic will be so great, that the
eclipse will be visible principally in the region of the
south pole.

The enlarged plot of the moon’s orbit shows the
position of the moon at Greenwich noon for each day
from November 21st to December 18th; and also at the
dates of the eclipses. On November 26th, when the
moon will be near perigee, P, and very nearly a mini-
mum distance from the earth, she wiil come wholly
within the earth’s shadow. On December 12th the en-
larged plot shows more clearly the great distance be-
tween the moon and the node at the time of the eclipse
of the sun. These plots may be compared with those
printed in the ScienTIiFic AMERIGAN for May 15th, 1909
(“The Lunar and Solar Eclipses in June, 1909”). Figs.
2 anl 3 are projections of the earth on a plane parallel
to its axis, and perpendicular to the plane of the eclip-
tic. Its trace on the plane of the ecliptic drawn
through the sun evidently intersects the earth’s orbit
at points which the earth reaches at the dates of the

DIRECTION IN WHICH ECLIPSES WILL BE SEEN.

occurred in the latitudes of places on the earth. It has
long been suspected by astronomers, however, that
minute changes of latitude were taking place, but it
is only during the last quarter century that the methods
of observation and calculation have reached that degree
of refinement necessary to detect these small changes.
In 1884 and 1885 Dr. Kiistner, astronomer at the
Royal Observatory of Berlin, made a series of observa-
tions upon certain stars for the purpose of determin-
ing the constant of aberration—the maximum apparent

ENLARGED PLOT OF MOON’S ORBIT.

displacement of a star due to the finite ratio between
the speed of the earth in its orbit and the velocity of
light. One of the quantities used in the reduction of
these observations is the latitude of the place of ob-
servation. Dr. Kiistner found his results to be dis-
cordant, much more so than he had good reason to be-
lieve that they should be from the known care and

period is fourteen months, or 427 days,

and the legitimate- conclusion to be

drawn is that the earth as a whole is
somewhat more rigid than steel—a conclusion that
agrees with that derived by Lord Kelvin and others
from entirely different considerations.

Now the question arises, Why does the earth not
rotate upon its shortest axis? The explanation is
simple. If the earth ever did rotate upon its short-
est axis it could not continue to do so because of the
shifting of matter upon and within the surface.
‘Winds, rains, rivers, and ocean currents are cease-
lessly transporting matter from point to point, and
during the winter great masses of snow and ice ac-
cumulate in the temperate and frigid zones only to
disappear again in the summer. = Although these ef-
fects will, to a large extent, neutralize each other, the
sum total can not be other than to produce at least a
theoretical lop-sidedness to the earth; and as soon as
this takes place there must be a shifting of the axis
of rotation. The time of revolution of the one axis
about the other could be accurately computed if the
exact form of the earth, the structure of the earth’s
interior, and its coefficient of elasticity were known.

In addition, there are other phenomena, namely, vol-
canoes and earthquakes, through which considerable
quantities of matter may be displaced. That the
amplitude of the polar motion might be affected by
earthquakes was pointed out by Prof. Milne ten or
fifteen years ago and a French scientist has more re-
cently compiled a table showing the number of severe
earthquakes each year and the amplitude of the polar
displacement. A rough proportionality between the
two seems to exist; that is, the greater number of
earthquakes each year, the greater the amplitude of
the polar displacement. Such results, however, are to
be taken with several grains of allowance. The term
“severe earthquakes” is rather indefinite and by modi-
fying the definition quite a variety of results may be
obtained from the given data. It might be pointed
out that in 1906, the year of the great earthquakes in
California and Chile, the amplitude of the polar dis-
placement was small.

‘We have then a rational explanation of the phenom--
enon of the variation of latitude. The axis upen which
the earth rotates is not in exact coincidence with the
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shortest axis; such being the case, according to the
principles of dynamics, the axis of figure must revolve
around the axis of rotation, giving rise to the changes
of latitude. But on account of the changes incessantly
taking place in the distribution of matter upon the
earth’s surface, and perhaps also within the surface,
the amplitude of the polar displacement, and perhaps
the principal period of revolution of the one axis
about the other, are changeable, the changes taking
place in an undetermined way.

In connection with this explanation we should not
lose sight of the fact that all the material moved
through meteorological, volcanic, and seismic agencies
is probably almost infinitesimal as compared with the
total mass of the earth, and no one has as yet shown
that the shifting masses are sufficient in magnitude to
account properly for the observed annual and other
unexplained components of the polar motion.—Ab-
stracted from the Popular Science Monthly.

An International Sport Exposition,

An exposition devoted to sports and games is to be
held in Frankfort-on-the-Main in 1910. Frankfort is
annually the scene of many sporting contests, for
which reason the selection of the city for the purpose
of an international exposition is certainly wise. An
executive committee has been formed, the first task
of which was to give the organization its name, which
rings imposingly “Verein Internationale Ausstellung
fuer Sport und Spiel.” The exposition will be divided
into the following groups: 1. Horses and vehicles
(harness, riding and driving equipment, stables, horse
breeding and care). 2. Automobiles and motor-driven
vehicles. 3. Turf sports, such as gymnastics, fencing,
open-air athletics (tennis, football, golf, handball, polo,
cricket, gymnastic apparatus, weapons, etc.). 4. Aqua-
tic sports (rowboats, sailboats, motor boats, swimming,
and fishing). 5. Winter and Alpine sports (skates,
skis, snowshoes, sleds, huts, climbing outfits). 6. Hunt-
ing (guns, sportsmen’s apparatus, stuffed animals).
7. Aerial sports (free balloons, dirigible airships, fly-
ing machines, models, aeronautic instruments). 8.
Tourists’ exhibits, such as photographic and optical
apparatus (charts, guide books, history and literature
of traveling, telescopes, etc.). 9. Application of sport
to therapeutics (gymnastic apparatus, life-saving de-
vices, transportation of invalids). 10. Sporting outfits
of all ‘kinds. 11. The artistic side of sport. 12. Toys.
13. Miscellaneous.

B

Award oi 2 Medal for the Discovery of Bakelite,

At the second regular session of the New York Sec-
tion of the American Chemical Society, held at the
Chemists’ Club, 108 West 55th Street in this city; on
the evening of November 5th, Dr. Leo H. Baekeland,
president of the Electro-Chemical Society, was awarded
and presented with the Nichols medal for his papers
or: “The Synthesis, Constitution, and Industrial Appli-
cation of Bakelite” and “Soluble and Fusible Resinous

Condensation Products of Formaldehyde and Phenol.” -

In accepting the medal Dr. Baekeland expressed his
thanks for this expression of regard for his work, and
alluded feelingly to the friendly co-operation and aid
he had received from the fellow members of the sec-
tion. He then exhibited several industrial applications
ot the new compound bakelite, and made an experi-
mental comparison of the resiliency cf a' ball of bake-
lite the size of a billiard ball with an ivory billiard
ball. A stand three feet high was set upon the lec-
ture table. The ivory ball was then dropped from the
upper side of the stand to the table, the height of its
rebound was noted, and the length of time of the re-
bound until it came to rest, which was six seconds, by
the use of a stop watch. The ball of bakelite passing
through the same height to the table rebounded at
least six inches higher and came to rest in ten sec.
‘onds, showing much greater resiliency than ivory.

Bakelite is used very successfully in the manufac-
ture of electro-magnet spools, and is claimed to be
superior to gutta percha in that it will stand a greater
degree of heat, in the event of a short circuit.

- o

The Current Supplement,

The opening article in the current SuppLEMENT, No.
1768, deals with Henry Farman’s new biplane. An ex-
cellent picture of the machine with Farman seated in
it is presented. The first installment of an article on
bakelite, a new composition, is given by L. H. Baeke-
land, its inventor. = Samuel K. Patteson writes in-
structively on the measurement of humidity. The re-
lation of Charles Darwin to Mendelism is set forth by
Dr. A. E. Shipley. Recent models of superheated steam
locomotives are described and illustrated. An illus-
trated description of the fast turbine yacht ‘“Winches-
ter” is published. Major H. L. Hawthorne critically
points out the advantages and defects of balloons and
dirigibles in war. Mr. Snowden B. Redfield concludes
his article on the making of automobile tires. Hervey
J. Skinner tells how tar is applied to the surface treat-
ment of roads. The usual electrical, engineering, and
trade notes and formule will be found in their accus-
tomed places.

the constantly increasing cost of gasoline.
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Worvrvespondence,

FIGHTING POWER OF THE “INFLEXIBLE.”
To the Editor of the SCIENTIFIC AMERICAN:

May I call the attention of your correspondent, Emer-
son B. Manley, whose letter appeared in your issue of
October 23rd, to the fact that the ‘“Inflexible” is not
a sister ship of the “Dreadnought”? The “Inflexible,”

despite the number and power of her guns, is not

rated as a battleship, but belongs to the cruiser class.
In an engagement between such a ship and a battle-
ship carrying four 12-inch guns and a powerful sec-
ondary battery of &8s and 7’s, it is most improbable
that the ship of the ‘“Inflexible” type would engage—
and her excessive speed would give her the range de-
cision—at such a range that her enemy’s secondary
battery could be effective. Her preponderance in big
gun power—eight 12’s against four—would enable her
to demolish the secondary battery before the 8-inch
and 7-inch guns could get a single effective shot home.
) M. LAToucHE THOMPSON.
St. John’s Rectory, Manitou, Man.
——— e -—————

WBY WATCH SPRINGS BREAK.
T'o the Editor of the SCIENTIFIC AMERICAN:

Being an old subscriber to your most valuable paper,
I take the liberty of writing you regarding the unusual,
or I should say peculiar, action_of main springs in
watches. My father, an horologist of over fifty years,
and I, who learned the trade from him, have had some,
as we think, remarkable experiences in the main-spring
line. We think climate has much to do with their
breakage; but if a watchmaker with sweaty hands
handles a spring, there will be trouble. Also one
who uses gasoline or any of the similar fluids will
have the same trouble.

Our trouble has been mostly in the season when
electric storms prevail, or a sudden change of tempera-
ture. We always advise our customers not to put
watches on a marble dresser or any cold surface, but
leave them in their pocket. The temperature in the
vest or other garment changes gradually, and thus
does away with any sudden expansion or contraction.
We have been in the Mississippi Valley for many years,
and our experience has been that, specially during the
fall and spring seasons, during thunder storms we
have more trouble with main springs. Sweaty hands
do no good to a main spring. Tissue paper, in our ex-
perience, is the proper thing to wipe a spring with.
May be slightly oiled. My father has been very suc-
cessful i that line of watch repairing.

Natchez, Miss. F. T. Bessac, M.O.

—_— - —
RAILWAY MOTOR CARS.
To the Editor of the SCIENTIFIC AMERICAN:

In your last issue I notice that you are to have a

special issue on the middle West. I wish you would

call attention through your valuable magazine to the

need of some kind of a motor car that will run on
railway tracks. It should be an independent motor
car, run by its own engines. There is an opening for
thousands of miles of so-called interurban railways in
Iowa and other middle West States, where it would
not pay to build an electric railway iine on account
of the large expense; but if some economical and reli-
able form of independent motor car could be perfected,
such cars could be used for passenger traffic, and small
steam locomotives for freight cars, and such roads
would pay well. The track should be built on modern
lines, with easy grades and curves and independent
right of way, so that trains and cars can make good
time for passenger service and can also handle freight
cheaply, by use of regular freight cars from the steam
roads, and thus would be valuable feeders and dis-
tributers for the steam roads, where branch steam
lines would hardly pay. Such motor cars for passen-
ger service should also be used on many branch steam
railway lines, where better passenger service is badly

" needed, and where steam passenger trains are too ex-

pensive to run often enough to give good service.

Motor cars of this sort to use gasoline for power
have been perfected and are in use in several places,
but they are gradually being abandoned on account of
It seems
that little or no progress is being made in perfecting
such motor cars to use alcohol or kerosene. Might not
the producer-gas engines for small boats requiring less
than 500 horse-power be adapted for these motor cars?
In your issue of September 18th, 1909, on 'pag_e 191,
you made mention of a very remarkable demonstra-
tion of the possibilities of producer-gas engines of this
sort by Mr. H. L. Aldrich, using pea-anthracite, which
at a cost of $4 per ton is stated to be one-tenth the
cost of operation of a gasoline engine with gasoline at
15 cents a gallon, to produce equivalent power.

For a long time it has seemed to me that there is
an excellent opportunity for invention in the produc-
tion of such an independent motor car, operated by
some power other than gasoline. Some cars of this
sort are in apparently successful operation which gen-
erate electric power by means of a gasoline engine,
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but it seems that in so roundabout a system, there
must be a large waste of power.

Equipped with motor cars of the sort suggested, such
railways could be built much cheaper than trolley
lines, and also operated much cheaper, until the busi-
ness grows to a point where it would pay to change
to electric power. The perfecting of such a car would
mean the building of many miles of new railways, and
possibly the cars would also be adopted in time by
the steam railways to give better local passenger serv-
ice. Many good towns in Iowa are made ‘“whistling
stations” by the steam roads in their mad race for
through business.

Lack of better railway facilities, and lack of many
miles of new railways that should have been built long
ago, are factors that are holding back the development
of a great deal of this middle West country.

Steam railways want through business, long hauls,
and great tonnage; electric railways are too expensive
as yet in many places; if a motor car that is light,
reliable, and not expensive to operate, can be per-
fected, using producer-gas engines, there is.no question
but that there is a great opportunity and opening for
such a car, as above suggested.

I trust that you will deem this communication as
important as the number of our ancestors, for instance.

Belle Plaine, Iowa. H. R. MOSNAT.

B
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ANOTHER EVIL OF DEFORESTATION.
To the Editor of the SCIENTIFIC AMERICAN:

One of the recognized evils produced by the wood-
men who spare no tree (but leave where once the lord
of the forest stood, the earth all bleak and bare) is
the reduction in the yield of water power. But it
seems-that the fact that deforestation also increases
the cost of what water power you do get, has never
been mentioned.

Suppose that the flood level of a normal river is
such as to require a 25-foot dam for power purposes.
After the valley has been skinned of its foliage, the
flood level will be so much greater that a dam 30 feet
or more in height will be necessary.

As the cost of dams increases with the squares of
the heights (because the higher up the thicker), the
30-foot dam will cost nearly fifty per cent more than
the 25-foot, and yet it will yield less power than the
25-foot would yield in the normal river, because de-
forestation has diminished the flow of water in the
dry. séason. ‘

The yield in the dry season is the available yield,
because the larger yield at other seasons is of little
value, for almost all users of power want power all
the year around.

It is true, as I showed in my article in Cassier’s
Magazine of September, 1909, that if we would use
both turbines and current motors in the same dam,
high dams would not be necessary in many rivers;
put this truth may be disregarded, because it will prob-
ably be a hundred years before the system there men-
tioned will meet the right man—the man who will in-
troduce it. SYLVESTER STEWART.

Brooklyn, N. Y.

The Death of Theodore R. 'Timby.

Theodore R. Timby died on November 9th, 1909, at
Brooklyn, N. Y. He wag chiefly known because of his
claim to having invented the revolving turret of the
famous ‘“Monitor,” and that, accordingly, he should
have received the fame history accorded to John Erics-
son. For more than forty years he had tried to col-
lect $500,000 from the United States for two inven-
tions, one the revolving turret on warships and the
other a device that points and fires heavy guns with
electricity. Other things which Timby invented, and
from which he obtained both recognition and financial
reward, were a floating drydock, a system of coast de-
fense, and a turbine wheel which proved especially
successful.

. O
A Book of Fourth-Dimension Essays,

The subject of the fourth dimension seems to have
aroused so much interest among the readers of the
SCIENTIFIC AMERICAN that we have decided to pub-
lish in book form the prize essay, the three essays that
received honorable mention, and about sixteen of the
hest essays which were submitted in the recent Fourth
Dimension Contest. The entire collection will be
edited by Prof. H. P. Manning, who will prepare an
introduction of considerable length, in which the sub-
ject of the fourth dimensior will be simply and
lucidly discussed. The book will be ready about the
latter part of December.

- &

o

The meeting of the British Association in Winnipeg
on August 25th, is the third which has been held in
the Dominion. The first Canadian meeting took place,
in 1884 at Montreal; the second thirteen years later
at Toronto. The fact that the third was held at
Winnipeg may be regarded as significant of the enor-

- mous development of the West during the past few
years.
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HOW LEMON OIL IS MADE.

BY FRANK N, BAUSKETT.

‘We all know that the flavoring extracts used in this
country are of domestic manufacture, and that the two
principal flavors are vanilla and lemon, but few have
a knowledge of what actually constitutes these ex-
tracts. To q;ote from the standards laid down by
the United States Department of Agriculture, a flavor-
ing extract “is a solution in ethyl alcohol of proper
strength of the sapid and odorous principles derived
from an aromatic plant, or parts of the plant, with or
without its coloring matter, and conforms in name to
the plant used in its preparation.” Peach, strawberry,
pineapple, and some other flavoring extracts are always
artificial, it being impossible to make
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shaped, into which the femon rind is inserted with
one hand, the other being used to press the sponge,
the weight of the whole body being thrown into the
motion. The lemon skin is then turned partly over
and the pressure renewed. Each half rind is handled
separately, receiving three or four pressings. It re-
quires about two thousand of these half rinds to pro-
duce one pound of oil, the exact quantity depending
upon the size, ripeness, and freshness of the lemons.
The green fruits produce more oil than the ripe. A
good workman can squeeze out two or three pounds
of oil a day, for which he receives about fifty cents.
This oil is worth in quantities about one dollar a
pound. But for making lemon extract, but a small
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o0il by the same means, and finally filtered through
felt bags. The residue left in these bags is collected
for several days, wbhon the bags are placed under a
hand press ard freed from the last traces of oil. What
is known as the three-piece method differs from the
one just described mainly in the preparation of the
skins before pressing. The rind of the fruit is pared
off in three slices,‘Aleaving the greater part of the pulp
with some little skin at the ends. This paring, as a
rule, is done by boys or men, and the skins are washed
and soaked as in the two-piece process. Much more
pulp is left adhering to the skins in .the three-piece
method, and naturally more juice is mingled with the
oil than by the other method. The claim is made, how-

ever, that oil made in this way

an acceptable extract from the fruit
itself, and therefore cannot be, in ac-
cordance with the United States stand-
ard, termed flavoring extracts. How-
ever, very little flavoring extract is
used outside of vanilla and lemon, as
at least ninety-five per cent of the ex-
tracts manufactured are of these two
varieties. The government through
the Agricultural Department has
delved deeply into the methods of the
manufacture of flavoring extracts, but
the story as to how the lemon oil is
made from which the extract is maru-
factured is the more interesting.

The oil of the lemon is the essential
oil secreted by cells lying near the
outer surface of the rind, and the
world’s supply of this oil comes from
the island of Sicily in the Mediter-
ranean Sea. This island is the great-
est lemon-producing region in the
world, and all parts of the world re-
ceive their supply from that island.

The oil for making the extract is pro-
duced as a by-product of the crop from the culled lemons
—those which for any reason will not stand shipment.

For obtaining the lemon oil, there are three proc-
esses, all of which are extremely crude. There are
two processes known as the sponge methods, and one
known as the machine method. In the sponge methods
the lemons are cut in pieces by children and women,
the cheapest form of labor. The work is carried on
with great rapidity, the knife being started through
the rind and the fruit cut in two and thrown into
storage tubs by one motion of the arm. The tubs con-
taining the halved lemons are dumped into shallow
troughs, where the pulp is separated from the skins.
For this work older girls and women are employed,
and so expert do they become, that in the twinkling
of the eye a spoon-shaped instrument is inserted be-
tween the pulp and rind, and with one twisting mo-
tion the pulp is scooped cleanly from the rind and de-
posited in the trough. The rinds are thrown into bas-
kets to be conveyed to the spongers. However, before
the sponging process is begun, the baskets of rimds

filters more rapidly and remains
clear longer.

The use of machines in produc-
ing lemon oil is confined to the
Province of Calabria in Italy.
But the oil manufactured in this
way forms but a small percentage
of the total product. It has,
however, a deeper color than the
oil pressed out by hand, and is
used to deepen the color of the
latter product. The machine for
extracting lemon oil is about as
crude as the hand process. The
fruit fed to this machine must be
of uniform size and in small
quantities. The lemons are placed
in a receptacle between the
grinding disks, the lower of
which is stationary, while the
upper one is turned by an ar-
rangement of wooden cogs against
the side flywheel. The pressure
exerted by the weight of the up-

per disk is partly compensated
for by the arm at the rear, which is also used to raise
this part of the machine, so that the fruit may be
placed in position and the pulp removed. A bell rings
after a certain number of revolutions, and the machine
is stopped to remove the squeezed rinds and to reload
the receptacle. Indeed, this machine method of oil
extraction is no faster than the sponge processes fol-
lowed by the inhabitants of the island of Sicily.

O
0

Sand Lime Brick.

According to the U. S. Geological Survey, the sand-
lime brick industry is a comparatively new one in the
United States, having had its beginning in Michigan
City, Ind., in 1901. Its progress was slow at first, the
value of the production in 1903 being only $155,040.
From that time the value increased each year until
1907, when the maximum of $1,225,769 was reached.
In common with other building materials there was
a decrease in 1908 in the production of sand-lime
brick to $961,226. The number of plants reporting

1. Two-piece method of extracting the oil. 2. A Calabrian lemon-oil machine. 8. Interior of Sicilian lemon-oil factory. 4. Removing the pulp o1 the fruit.

are immersed in water for four or five hours. The
work of extracting the oil is done entirely by men,
as the task is quite a laborious one. These workers
sit upon low stools, the skins being dumped upon the
floor near them, and a basket for the exhausted skins
set in a convenient place. A small earthenware bowl
is placed on the floor between the workman’s knees.
This bowl has at one side a lip, directly beneath which
is a concave depression, which serves to hold back the
residue when the oil is poured from it. Across the top
of the bowl is placed a round stick about one inch in
diameter, notched to fit the widest part of the vessel.
Across this stick is hung a flat sponge surmounted by
another thicker one, and finally a third, which is cup-
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portion is required. The method of manufacture is
simple. The oil is dissolved in strong alcohol in the
proportion of five parts oil and ninety-five parts alco-
hol; it is then filtered and bottled. An 'idea of the
small proportion of the oil required may be had when
it is considered that five barrels of the oil and ninety-
five barrels of alcohol would make just one hundred
barrels of pure lemon extract.

By the two-piece method only a small quantity of
water is expressed with the oil, and thé process of
separation is very simple, the bowl being tilted for-
ward until the oil can be blown from the surface over
its edge into another receptacle. The water and
residue remaining are separated from the traces of

made a rapid growth from 16 in 1903 to 94 in 1907,
with a slight decrease in 1908 (to 87).

Common, front, and fancy brick were manufactured
from sand and lime in 1908. The average price per
1,000 for common brick was $6.63, as against $6.61 in
1907, and $6.71 in 1906; for front brick the price was
$12.16, against $10.96 in 1907, and $10.42 in 1906. In
1908 common brick composed 83.57 per cent of the
value of all bricks, and front brick 15.37 per cent.

Thirty States reported both in 1907 and 1908, Ala-
bama dropping out of the list in 1908 and Montana
appearing. ‘Of the individual States Michigan, as in
1907, was the leading State in 1908, reporting bricks
valued at $138,809. Florida was second in both years.
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ARTILLERY FOR AIRSHIP ATTACK.
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

After having carefully studied the problem which Is
presented by the conditions of firing at great heights
and at a large angle such as is required for use with
airships, aeroplanes or balloons, the I"rupp firm has
brought out three general types of cannon, each of
which is adapted for a special use. In the first place
we have the more simple type of cannon with field
mounting, while a second type is constructed with a
view of being placed upon a motor car. For use on
shipboard they design a third type which is repre-
sented in our engraving. In the second and third
cases, the cannon is designed to be rapidly rotated in
all directions by the use of a central pivot base such
as is usually installed on vessels and for coast defense
use. On the other hand, the field gun has its wheels
arranged so as to turn upon pivots, which allows of
placing the wheels in the crosswise direction in the
prosition here shown. In order to give effective results
it is found that the angle of elevation must be at least
70 degrees, and the field gun is designed to reach this
angle. The automobile and ship cannon will, however,
make a greater angle, the maximum being for these
two types as high as 75 degrees. In all these cases a
rapid rate of firing is given by an automatic opening
and closing of the breech. The caliber has been re-
duced as much as possible, as also the weight of the
projectile, while the long bore gives a high initial
speed to the shot and diminishes the time required to
attain the mark. Owing to the lessening of the cali-
ber, greater lightness is obtained, and this is of serv-
ice especially in the field and the automobile types of
gun. ’

Sighting is carried out in the most efficient manner
by the use of an appropriate form of sighting telescope
in combination with a general finder which covers a
wider range of field. There is also a range-finder by
which the distance is first obtained, and afterward the
indications are directly given so as to be able to point
the gun for different heights of the
airship without loss of time, and
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The 4.2-inch Krupp gun for aecronauntic attack,

on a naval mount.
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leatves the gun can be followed by the use of a special
smoke producer carried on the shot. By observing the
trail of smoke the gunner learns whether the shot
comes near the mark. When the projectile leaves the
gun, the smoke producer has been set worlring by an
appropriate device. At night the path of the shot is
still followed by the light which the smoke producer
gives out. When it penetrates the envelope, a very
sensitive device causes the detonation of the grenade.

In the case of the field cannon, which has a 6.5 centi-
meter bore (2.6 inches), the weight of the gun itself
is 775 pounds and that of the chassis 1,150 pounds,
making a tota] of 1,925 pounds for the cannon when
prepared for actual service. The gun can be turned
about through a complete circle, and has a maximum
vertical angle of 70 degrees. The weight of the projec-
tile for this type is 9 pounds. The initial speed of the
shot is 2,050 feet per second. With the field gun it is
possible to cover a maximum range of 28,550 feet, and
a maximum height of 18,800 feet.

Of a heavier build than the former, and also of
greater range, is the second type of gun of 7.5 centi-
meter (3 inch) caliber, which is designed to be
mounted upon a heavy motor car, as we represent it
in our engraving. Like the former, it is provided with
hydraulic recoil brake, and in the present case there
is used a middle pivot. For elevating and lowering
the gun through the required range there is used a
double-toothed sector which is driven by pinion and
crank. A special arrangement is used for the rota-
tion, by which a slow movement is obtained, but a
quick rotation may also be given by a more rapid
mechanism when it is needed to turn the gun rapidly
into any desired position. It is to be noted that, ow-
ing to the high speed at which the airships move, such
quick movements are one of the features which need
to be especially designed in the case of guns for bal-
loon firing. The weight of the gun itself, or 990
pounds, combined with the weight of the support, 1,550
pounds, gives a total weight of 2,540 pounds for this

type of gun. We have here the

thus the use of firing tables is dis-
pensed with in all these cases.

The question of the kind of shot
which is best adapted for firing
upon balloons or airships is of
prime importance; and this matter
has been made the object of a num-
ber of experiments. It is recog-
nized that shrapnel will penetrate
the balloon envelope, but without
doing much damage at least of an
immediate nature, seeing that the
holes are closed again for the most
part by the internal pressure of the
gas, so that the loss of gas is not a
rapid one and the airship is able
to reach a place of safety in the
majority of cases. It is found that
the most effective form of projectile
is a special kind of grenade, which
is designed to explode in the in-
terior of the balloon and to bring
about ignition of the gas. The new
projectile designed by the Krupp

maximum angle which is reached
in the Krupp eannon, or 75 degrees.
The weight of the projectile is 12
pounds, and the initial speed 2,060
feet per second. The maximum
range is about 30,000 feet, and the
greatest height about 20,000 feet.
As regards the automobile car
which is designed to take the pres-
ent cannon, its tetal weight (exclu-
sive of the gun) is 314 tons, and it
has an average speed of 30 miles
an hour.

Owing to the fact that both
axles are driving axles, with the
use of the 50-horse-power motor
the automobile car is able to travel
over very difficult ground, and it
easily mounts very steep grades.
Under the front seat is a roomy
chest which holds a good supply of
tools and extra fittings, and special
attention has been given to this
point so that the car will not easily
become disabled. To make the plat-

firm is intended to accomplish this,
and at the same time the path of
the projectile from the time it

Bore, 2.6inches; projectile, 9 pounds; veloecity, 2050 f. s.; maximum range, 28,550 feet.

Field gun for airship attack.

form of the car as steady as possi-
ble during the firing, the platform
(Concluded on page 383.)

Destruction of a captive bal-
loon by a special form of
aeronautic grenade.

maximum elevation of 75 degrees.

The 3-inch 12-pounder Krupp field piece for airship attack. The weapon can be brought to a
The motor ear on which it is mounted is
of 50 horse-power and has an average speed of 30 miles an hour,

ARTILLERY FOR AIRSHIP ATTACK,

The projectile emits a train of
smoke which marks the path
of its flight.
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WIRELESS COMMUNICATION WITH BALLO(QNS.

On May 13th, 1908, an ascension was made with the
United States Army Signal Corps balloon No. 10 with
Lieut.-Col. F. P. Lahm, Major E. Russel, and Capt.
E. S. Wallace as passengers. Major Russel assisted by
Capt. E. S. Wallace made some wireless telegraph ex-
periments in this connection.

The basket of the balioon, which is about five feet
long, four feet wide, and three feet high, was sur-
rounded on three sides by light galvanized wire net-
ting about two and a half feet wide, the surface being
about thirty square feet. When the balloon had as-
cended to a height of about one thousand feet, a flexi-
ble phosphor-bronze wire three hundred feet long, such
as is used in our army, was paid out from the net of
the basket not occupied by the

Scientific American

Aeroplane Flights in America.

The efforts of the numerous experimenters in the
United States and Canada are beginning to show re-
sults in the form of short flights by a number of
embryo aviators just at the time when public interest
in flying machines is becoming sufficiently great to
cause the organizing of aviation meetings with liberal
prizes, such as have been held in Italy, Germany, and
England recently with the Rheims meeting in France
as a model. The first such meeting in America to
have more than one aeroplane make flights occurred
last week at the Latonia race track at Cincinnati, Ohio.
Besides flights by Glenn H. Curtiss, Charles F. Will-
ard also made a number of successful flights with the
biplane of the Aeronautic Society, which is the first
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plane, however, as the power plant is much heavier.

Another experimenter who has gotten off the ground
and made flights of several hundred feet lately is Mr.
Frank Van Anden, of Islip, L. I. Mr. Van Anden’s bi-
plane is a very light machine, weighing complete with
a 15-horse-power motor but little more than 200
pounds.

At the Petewawa military camp in Canada, J. A. D.
McCurdy also made a number of excellent flights re-
cently with his new “Baddeck No. 2” biplane. The
new machine, which was constructed after the “No. 1”7
was demolished in an accident, has shown excellent
speed and stability. It is fitted with a relatively heavy
4-cylinder water-cooled motor having a single pro-
peller on its crankshaft. In general design it is like

Curtiss’s, being, like his, the out-

wire netting. The wireless receiv-
ing set consisted of a tuning de- ik
vice and small condenser similar
to that used in the field wireless
set connected with a silicon detec-
tor. A Sullivan telephone receiver
was used. [

The Washington navy yard sta-
tion and the Annapolis station
agreed to begin gsending signals
every fifteen minutes for five min- |
utes each. The Washington sta-
tion began at 1:45, and the Annap-
olis station at 2:30 o’clock. This
sending was to be kept up until
3:30 o’clock. Signals were imme-
diately picked up from the Wash-
ington station, although not very |
clearly, and the receptiorr of sig- ;
nals continued until the balloon |
was about six miles away, when i
the Washington station could no L

come of the experiments of the
Aerial Experiment Association. Mr.
| McCurdy had hoped to take his ma-
chine to England and fly there for
| the $5,000 prize of the Daily Mail
| offered for the first mile flight in a
J circle by a_British-built aeroplane
piloted by a British aviator. Capt.
Cody, the American who has been
experimenting in aeronautics for
some time past for the English
army, recently became naturalized
so as to compete for this prize with
his aeroplane. But both aviators
have lost this opportunity, since Mr.
J. C. Moore-Brabazon, a well-known
English sportsman, has lately won
the prize with a machine resemb-
ling the Wright, but having pecu-
liar balancing planes between the
main planes at their ends instead
of warping the latter.

longer be heard. It was learned
that the Washington station was
being overhauled, and that only
one of their small sets was used.
Signals from the Annapolis station were picked up
easily as soon as the sending began, these signals
coming in so loudly and clearly that it would seem as
if the excellence of this means of receiving would be
all but equal to that of the land station. During each
of the sending periods after this until 3:30 o’clock the
Annapolis signals came in clearly, the distance from
that station varying about twenty miles at the begin-
ning to ten miles at the close. No disturbance from
atmospheric electricity was apparent, although the
vertical antenna was several times left disconnected
for some little period, in order to see if any spark
could be obtained between it and the netting. No
spark could be detected.

It is believed by the army officers who made the
experiments that this extension of the use of wireless
telegraphy may prove of considerable value in extend-

U. S. Army dirigible No. 1 (Baldwin type) with which wireless experiments may

possibiy be conducted.

aeroplane Mr. Curtiss built for sale. When Mr. Cur-
tiss damaged his machine by hitting a wagon in
alighting, the spectators were not obliged to leave dis-
appointed, since Willard made some excellent flights.
Roy Knabenshue, Lincoln Beachy, and Cromwell
Dixon, the 17-year-old aeronaut, all made excellent
flights in their dirigibles, and the three-day meet was
a decided success.

Encouraged by the success of Mr. F. Raiche in get-
ting his small biplane off the ground at Morris Park
some time ago, a number of other members of the
Aeronautic Society have been actively engaged in com-
pleting their machines. The second biplane to make

several short flights there was that of P. Brauner and -

A. J. Smith., In the morning of October 31st Mr. Brau-
ner flew about 350 feet at a height of 8 feet, and in
the afternoon Dr. Green made a flight of some 250 feet.

— o
Gasoline vs. Alcohol,

A gallon of denatured alcohol can
be made to do the same amount of
work in an engine as a gallon of gasoline} moreover,
the alcohol does not produce smoke and is less liable
to yield obnoxious odors, but the lower price of gaso-
line makes it the cheaper fuel. These conclusions,
based on the results of 2,000 comparative tests of the
two substances as engine fuels, are given in Bulletin
392 of the United States Geological Survey. R. M.
Strong, the author of the bulletin, briefly describes the
tests but discusses the more important results at some
length. The tests formed part of the investigation of
fuels now being carried on by the Survey. To deter-
mine the relative efficiency and economy of gasoline
it was compared with denatured alcohol. In this com-
parison not only the heating values of the two fuels
but their adaptability to engine use and the effects ot
variations in fuel quality and in the principal operat-
ing conditions—such as load, fuel supply, and time of

D

114

J‘ ‘\\:

i3l

Detail view of the aerial wireless set.

ing the usefulness of an aerial reconnaissance. It may
be regarded as certain that at least over distances no
greater than were worked at this time, a sending set
could have been utilized. It will be necessary, of
course, to provide some means of masking all of the
apparatus which might produce hot sparks, and it is
probable that a special means of preventing the gas
from pouring from above should also be provided.

The photographs herewith presented show a send-
ing and receiving outfit that has been prepared for
the War Department for use on a balloon, but there
is no record describing this apparatus or describing
any contemplated use thereof. Since the apparatus was
designed for aeronautic purposes, it seems not unlikely
that it may be used with the Baldwin dirigible.

Note the masked spark gap in the
upper right-hand corner of the frame.

is about 70 lbs.
WIRELESS COMMUNICATION WITH BALLOONS.

The following day, after getting off the ground, once,
Mr. Brauner, in a second attempt, sent the machine
aloft too suddenly, with the result that it lost head-
way, dropped backward to the ground, and . was smash-
ed. The aviator pitched forward but was not hurt.
Using the same motor—a 25-horse-power A. & B. 4-
cylinder water-cooled engine of 260 pounds weight—
upon his biplane, Dr. William C. Green got off the
ground and made six flights of from 30 to 100 feet in
length at Morris Park on the 12th instant. The last
flight was made at dusk, and a wheel was broken in
alighting. Both of these biplanes resemble the Curtiss
in design, having balancing planes and a single pro-
peller on the engine shaft back of the main planes.
They are both larger machines than the Curtiss bi-

The wireless set employed by the Signal Corps for aeronautic usc. The total weight
An 8-volt, 20-1b. accumulator supplies the current.

ignition—were carefully studied. Tests were made
with gasoline and alcohol in the same engine and re-
peated in other engines of approximately the same
size (10 and 15 horse-power) and the same piston
speed, with different degrees of comparison, different
methods of governing, and different combustion.

If most Americans were asked which is the highest
mountain in the United States, they would probably
answer Mount Rainier. As a matter of fact, the honor
belongs to Mount Whitney, which exceeds Mount Rain-
ier in- height by less than 200 feet. The summit of
Mount Rainier is 14,363 feet above mean sea level, ang
that of Mount Whitney, by checked leveling, is 14,501
feet above mean sea level.
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THE WELLCOME TROPICAL RESEARCH LABORATORIES.
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AM&RICAN.
It is only ten years since the whole of the Sudan

was a closed book to the outside world, being under

the sway of ruthless barbaric Mahdism. To-day it is

a country of increasing prosperity, and at the ancient

capital of the Dervishes has been erected a magnificent

pile of educational buildings, the Khartum College, a

portion of which comprises an extensive and elabor-

ately equipped tropical research laboratory. When the
country was finally subdued, it was realized that the
peculiar conditions prevailing, both

climatic and geographical, rendered

Scientific American

agents, particularly the obscure potent substances em-
ployed by the natives; (4) chemical and bacteriologi-
cal tests in connection with water, food-stuffs, and
such sanitary matters as may be found desirable;
(5) the promotion of the study of disorders and pests
which attack food and textile producing and other eco-
romic plant life in the Sudan; (6) to undertake the
testing and assaying of agricultural, mineral, and
other substances of practical interest in the industrial
deveiopment of the Sudan.

The work upon these diverse subjects is under the
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cently the work of the Institution has been extended
to the sciences of ethnology, ethnography, and anthro-
pology.

Tropical medicine comprises researches in the try-
panosomiasis of animals, chiefly cattle and camels—
fortunately the dreaded scourge of sleeping sickness
among humans has not extended to the Sudan. Piro-
plasmosis, spiroch®tosis of Sudan fowls, and studies
of the fnany fell diseases such as kala-azar, mycetoma,
and dengue fever, which cripple human life in the
tropics, constitute the most prominent of the purely

pathological and bacteriological
work. Then again the sanitary or-.

the territory a difficult one for the

residence of the white man. It
was the home of innumerable and
mysterious diseases and infectious
maladjes, which rendered it unten-
able to the white man, and were
also destructive among the ranks
of the natives. Moreover, these
maladies were peculiarly endemic
to the country, and it was realized
that the only possible method of
reclaiming it for civilization was
the investigation and solving of
these problems upon the spot, by
the most up-to-date scientific meth-
ods possible,

Scarcely had the last shots in the

ganization of Khartum and Omdur-
man has been taken in hand, involv-
ing the destruction of mosquitoes
and the introduction of sanitary
laws and a conservancy service. Dr.
Balfour, the director, is the medi-
cal officer of health of the towns,
and, with the adequate laboratory
resources at his disposal, has been
able to revolutionize completely the
conditions of life in a few years,
and has practically exterminated
malaria at Khartum.

The headquarters of the labora-
tories are at the Gordon College;
and here within a period of seven
years innumerable experiments and

campaign been fired, when a move-
ment was started for the founda-
tion of an educational college on
the site of the Mahdi’s stronghold.

investigations were carried to a suc-
cessful issue, and a mass of unique
information collected which is of

Here it was decided to study the
questions upon a small scale at
first. Owing to the generous mun-
ificence of a well-known English-
man, Mr. Henry S. Wellcome, how-
ever, it was found possible to estab-
lish an extensive institution for
tropical research. The donor, in
connection with his gift to the Su.
danese government, offered to
equip the laboratories with all the
latest appliances that might be de-
sired, so that the investigations
could be carried out upon the most
comprehensive lines. These labora-
tories are unique, inasmuch as
they are the only ones of their
character upon the African conti-
nent, which is unanimously held to
be the greatest seat of all those
peculiar natural conditions inimi-
cal to the white man which have
appreciably retarded the develop-

inestimable value in . connection
with the subjects treated. It was
found, however, that the conditions
under which the researches were
made were not quite perfect, on ac-
count of the possibility of change in
or damage to bacteriological and
other specimens in their transmis-
sion from remote districts to Khar-
tum. It was therefore decided to
carry the war into the enemy’s
camp, and to carry out the investi-
gations on the spot under condi-
tions very similar to those at the
Gordon College. For this purpose
a floating laboratory was estab-
lished, and the work accomplished
therewith has been of far-reachine
value. The southern Sudan is a
country criss-crossed by waterways,
on the banks of which are clustered
native villages,” wherein all manner
of rare and interesting pathologi-
cal conditions are to be found.

ment of the country in the past.
But through the efforts of this in-
stitution invaluable work has been
accomplished in réclaiming the northern part of the
country, which, in conjunction with that of the Liver-
pool and London Tropical Schools of Medicine, has
assisted in the hygienic betterment of the continent at
large.

The work of the Wellcome Tropical Research Labora-
tories is broadly divided into six ramifications, as fol-
lows: (1) The promotion of technical education; (2)
the bacteriological and physiological study of tropical
disorders, more especially the infectious diseases of
both man and beast peculiar to the Sudan, and to
extend assistance to the officers of health and to the
clinics of the civil and military hospitals; (3) to assist
experimental investigations in poisoning cases, by the
detection and experimental determination of toxic

Part of bacteriological section of floating laboratory.

direction of Dr. Andrew Balfour, B.Sc., D.P.H., F.R.
C.P, and he is gladly assisted by the various other
departments of the 'government which are interested
in one or more of the avowed objects of the Institution,
such as the Egyptian Army Medical and Veterinary
services; indeed, the co-operation of outside workers in
the same field is much appreciated and fostered, so
that there may be an indisputable conclusiveness con-
cerning the results achieved. Within the first year
of its foundation the laboratories became fully occupied
ic: all their departments, and then Dr. Andrew Balfour
gradually and carefully selected the- best fields of
work, and concentrated the attention of his staff
thereon. Chemistry and entomology have received al-
most as much attention as tropical medicine, and re-

Flies and mosquitoes abound; the

birds, reptiles, and fish harbor

strange parasites; men die from
curious diseases, and there is a vast field for the study
of tropical medicine. Before the days of the floating
laboratory, material occasionally reached Khartum
from these distant territories, but too often it was in
a badly damaged condition. Blood slides were dirty
and spoiled, insects broken, and notes incomplete. On
the whole, it was recognized that the proper study of
conditions must be conducted on the spot, and then
many valuable data could be gathered.

The floating laboratory is a commodious vessel well
adapted to service upon the waters of the South. The
main working room is completely mosquito proof, and
is adequately fitted out for proto-zoological and ento-
mological work. Its maiden voyage was carried out

(Continued on page 381.)
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Bacteriological room.

General chemical laboratory.

THE WELLCOME TROPICAL RESEARCH LABORATORIES AT KHARTUM.
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COMBINED PIPE WRENCH AND MONKEY WRENCH.
The wrench illustrated herewith differs materially
from the ordinary in the fact that the usual screw
mechanism is entirely dispensed with, and the jaws
may be instantly opened or closed to any desired ex-
tent. The wrench
is also provided
with a removable
jaw piece, which
may be quickly ap-
plied to adapt it
for use in gripping
pipe or round
work. Fig. 1 illus-
trates the wrench
with the pipe-grip-
ping attachment
applied thereon,
while Fig. 2 shows
the wrench adapt-
ed for ordinary
use. In this view
the lower jaw is
cut away to show
the interior details.
It will be observed
that the ratchet
mechanism with
which this wrench
is equipped in
place of the screw
mechanism is con-
trolled by a button
A, that projects from the forward face of the lower
jaw. When the button A is depressed, the dog B is
disengaged from the ratchet teeth, permitting the jaw
to be moved downward on the shank of the wrench.
A spring C serves to hold the dog in engagement with
the ratchet teeth when the button A is released. It
is not necessary to operate the button A when closing
the jaws on a piece of work, but merely when it is
desired to open them. The pipe-gripping device con-
sists of a slotted member, which may be fitted over
the shank of the tool, and is provided with inwardly-
inclined teeth, as shown in the illustration. The in-
ventor of this improved wrench is Mr. Charles Waller
of Hamilton, Wash.

COMBINED PIPE WRENCH AND
MONKEY WRENCH.

COMBINED TIMER AND DISTRIBUTER FOR INTERNAL-
-COMBUSTION ENGINES.

The speed of an internal-combustion engine is com-
monly regulated by varying the time of the spark with
respect to the position of the piston. In the case of a
multiple-cylinder engine, the casing of the timing de-
vice carries a number of terminals, which contact in
siiccession with an inner rotatable member, and the
casing is mounted to oscillate for a limited distance,
in order to vary the time of the spark as above re-
ferred to. A disadvantage of this system is the fact
that the casing cannot be held rigid, and the time of
the spark cannot be accurately controlled when the
engine is operated at high speed. Furthermore, the
ogcillation of the cylinder casing and the rattle and
jar due to the fact that it is mounted on a single
short bearing are apt in time to break away the con-
necting wires. In the timer here illustrated the cas-
ing is fixed and the timing is accomplished by a slid-
ing sleeve mounted on a long bearing. As shown in
the accompanying engraving the device comprises a
casing formed of three separate sections. The section

COMBINED TIMER AND DISTRIBUTER FOR INTERNAL-
COMBUSTION ENGINES.,

Scientific American

A contains the timing mechanism, the insulated section
C a distributer, while section B serves to connect the
other two sections and support the controlling lever.
A shaft D runs through the two sections, and is geared
to the engine shaft. Mounted on the shaft D is a
sleeve E. A pin F in the shaft engages the slot in
the sleeve E, which serves to couple the sleeve to the
shaft £ and yet permit the former to slide on the
latter. Mounted on the sleeve E in the timer section
is a drum which carries a spiral metal strip G adapted
to come in contact with a series of spring-pressed balls
mounted in, but insulated from, the casing. As the
shaft D revolves, it will be observed that contact is
successively made with the balls H, which control the
primary- winding of the coil, and that by sliding the
contact strip G along the shaft D, the time of the con-
tact with respect to the position of the pistons will
be varied. The contact strip G may be moved along
the shaft D by means of a lever I. The opposite end
of the sleeve E carries an insulating block in which a
spiral contact strip J of the same pitch as the strip @
is fitted. The strip J is adapted to make contact with
buttons K, which correspond in position with the ter-
minals H, and are connected to the spark plugs. A
metal sleeve is fitted in the insulating block in contact
with the strip J, and this is adapted to receive a metal
rod L, which bears against a plate connected with the
terminal M. By this means electrical connection is
always maintained between the strip J and terminal
M, no matter what position the sleeve E may occupy
along the shaft D. This arrangement is particularly
adapted for use on low-speed marine engines where a
single coil suffices for all cylinders. For high-speed
automobile engines a separate coil is required for each
cylinder and hence the distributer can be dispensed
with. The inventor of the combined timer and dis-
tributer is Mr. G. T. Brown, of 225 West 80th Street,
New York city.

AN IMPROVED STEAM TRAP.
Pictured in the accompanying engraving is an im-
proved steam trap, which is of simple and durable

construction and arranged to discharge the water of

AN IMPROVED STEAM TRAP.

condensation periodically as required. The apparatus
comprises a closed vessel A, into the top of which the
steam supply pipe B opens. Passing through the steam
supply pipe, and reaching to within a short distance
of the bottom of the vessel A, is the water discharge
pipe C. The vessel A is adapted to slide vertically
on the pipe B, and is provided with rollers that engage
guide rails at opposite sides. The steam supply pipe
B is connected with the apparatus on which the steam
trap is to be used, so that the water of condensation
accumulates in the vessel A. The water discharge
pipe C is provided at D with a valve. A lever
E presses against the valve stem at one end,
while the opposite end engages a cross piece F,
attached to the vessel A. The cross piece is in
turn connected by a link to a lever G, which
carries a weight H that may be adjusted along
its length. The weight H may be adjusted to
lift the arm E, so that it depresses the valve
stem and keeps the valve D closed. As the
water of condensation accumulates in the vessel
A, it overbalances the weight H, drawing down
the cross piece F', and with it the lever E, and
thus releasing the valve stem, which springs
up under tension of a small spiral spring. The
steam pressure in the upper part of the vessel
A then forces out the water of condensation
through the discharge tube C. As soon as the
water is discharged, the weight H lifts up the
vessel A to its normal position. The weight is
so adjusted that it will act before all the water
in the vessel is discharged, and will leave
enough water in the vessel to seal the bottom
of the discharge tube €, and prevent steam
from escaping therethrough. The inventor of
this improved steam trap is Mr. M. J. Boyle,
315 49th Street, Brooklyn, N. Y.

.screen doors,
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A NEW GRAIN BIN CONSTRUCTION.

The grain bin illustrated in the accompanying en-
graving is designed to provide a dry and well-ventil-
ated structure. While the construction is such that
it may be easily and quickly built, it will withstand
great pressure from within. The floor of the bin pre-
ferably slopes downward toward the center, leading
to a chute that extends to a horizontal passage below,
in which is mounted an endless belt carrier. The

A NEW GRAIN BIN CON'STRUCTION.

walls, floor, and roof of the bin are preferably con-
structed of blocks or tiles of fireproof construction.
The first course of blocks of which the wall is formed
are made as indicated at A. Each block is provided
with a recess at one side and a tongue at the other,
so that the blocks may be successively rabbeted to-
gether. It will be observed that the block A is pro-
vided at its outer upper edge with a flange D, which
has a lug projecting inwardly therefrom. The next
course of blocks, which are of the form indicated at
E, are provided with recesses F, which fit over these
lugs on the flanges D. It will be understood that each
course of blocks breaks joints with the course below
it. The blocks E are provided with grooves G, adapted
to receive metallic bands, which are shown in section
at I. Each block E is provided with a pair of vertical
passages H, which are adapted to register with similar
passages in the successive courges, so as to form con-
tinuous passages from top to bottom of the bin. The
blocks in the intermediate courses of the wall are
somewhat different in form from the ones shown at
E, but it is sufficient to state that they are provid-
ed with projecting lugs that enter recesses on ad-
jacent blocks, so as to form an interlocking construc-
tion. The uppermost course of blocks differs from
the others in having -apertures J, which provide com-
munication between the interior of the bin and the
vertical passages. These apertures are above the
grain line, and affoid ventilation of the walls. The
inventor of this grain bin construction is Mr. Thomas
Dougherty, 624 18th Avenue South, Minneapolis, Minn.
ODDITIES IN INVENTION.

DETACHABLE HINGE.—One of the bugbears of the man
who has to do
his own odd jobs
around the
house, is the
putting on and
taking off of

particularly if
provided with
spring hinges. It
is quite a diffi-
cult matter to
apply the hinge
without the help
of an assistant
holding the screen door.

DETACHABLE HINGE.,

The invention illustrated

. herewith aims to overcome this difficulty by making

the hinge detachable. A socket piece is permanently
fastened to the door jamb, and the spring hinge may
be fitted into this socket piece, or removed at a mo-
ment’s notice.

Universal Cement.—4 parts alabaster plaster and 1
part of finely-pulverized gum arabic mixed with a cold-
saturated borax solution into a thick paste, make an
unequaled all-around cement for stone, glass, bone,
horn, porcelain, and wood, which becomes hard as
marble and possesses the agreeable quality of not
solidifying immediately after mixing, but only after
24 to 30 hours.
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RECENTLY PATENTED INVENTIONS.
Pertaining to Apparel.

SUBSTITUTE BUTTONHOLE ATTACH-
MENT.—F. ROBERTSON, Denver, Colo. This
attachment serves as an inexpensive substi-
tute for frayed and worn-out buttonholes and
mray be quickly applied and detached without
the use of any device other than the hands,
and when applied presents a neat appearance
and does not interfere with the flexibility of
the surrounding material.

RECEPTACLE FOR BABY-CLOTHS.—C.
BrEwER, New York, N. Y. This receptacle is
adapted to be set within the bowl of a water
closet during the cleansing manipulation of
the cloths and to retain no water when lifted
therefrom. It is ‘provided with a plug or
stopper adapted to hold the water of the
flushing system in the bowl.

Electrical Devices,

HAIR-DRYING APPARATUS. — W. A.
SoLeEs, New York, N. Y. The invention is
more especially designed for use in hairdress-
ing establishments, barber shops and other
places, and is arranged to insure drying of the
hair by heated air and under the invigorating
influence of artificial light, by the use of an
electrically driven fan arranged in the rear
of a cluster of electric lamps contained in a
hood open at the front for the passage of the
heated air and the rays of light.

Of Interest to Farmers,

MILK PASTEURIZER AND FILTER.—C. C.
STAMBAUGH, New York, N. Y. In the present
patent the invention has in view a simple ap-
paratus for use in the pasteurization and fil-
tration of milk, the pasteurizing and filtering
being successively and continuously performed
by passing the milk through a pail or vessel
having the inventor’s improvemrents.

Of General Interest,

PACKAGE-TIE.—H. J. Lee and E. F. Gray,
Scranton, Pa. The purpose here is to pro-
vide details of construction for a package tie,
which are simple, practical, very convenient
to tie or release a package, and that particu-
larly well adapt the improvement for binding
together a number of letters or documents in
a compact package that may require separation
quickly.

SHEET-METAL TUBING.—W. P. LAw-
RENCE, Colorado Springs, Colo. This improve-
ment has reference more particularly to a
construction of tubing for use in the frames
of window sashes, window screens, or for the
uprights or transverse mrembers of metal furni-
ture, or for- paneling or any other similar
structure in which it may be desired to em-
ploy sheet metal tubing.

KNOCKDOWN BOX.—W. L. HowLaAND,
Cedar Rapids, Iowa. This hollow box frame
is open at the top and bottom, close around
the inner sides of which is disposed a con-
tinuous piece of material projecting beyond
the top and bottom of the frame, and having
its projecting portions cut and bent down and
against the top and bottom of the framesp so
that when the top and bottom members are
secured, the continuous piece of material will
be held close to the inner sides of the frame,
while it may be readily removed by removing
the top and bottom members.

HAND MIXING-RECEPTACLE.—A. HAL-
LENBERG, Fargo, N. D. This inventor fur-
nishes a receptacle for materials wherein the
same may be mixed by compression of the
walls of the receptacle. He provides a re-
ceptacle to receive materials to be mixed, pro-
vided with' finger holds to protect the fingers,
and to provide holding means for the re-
ceptacle.

MEANS FOR HANGING DOORS, SCREENS,
ETC.—T. GiuL, Follansbee, W. Va. The
means consists in the main of a post or col-
umn of a length nearly equal to the height of
the door opening or casing and provided with
a suitable adjusting device for extending its
length until it clamps at its ends against the
door casing with sufficient force to retain it
in place, the door being hinge-connected to
this post in the usual manner of connecting
it directly to a door casing.

BUTTER AND LARD CUTTER.—C. H.
CARLSON, Iron Mountain, Mich. The aim in
this instance is to provide a device especially
adapted to cut out and remove a shaped pat
of butter or lard from a firkin or other recep-
tacle, and which is provided with means for
ejecting the pat from the device without the
necessity of touching it with the hands or any
tool.

Hardware,

BENCH-STOP.—M. R. RAYNESFORD, Ellis,
Kan. This invention relates to stops, and
more particularly such as are adapted to be
used on carpenters’ benches for holding one
end of a board firmly against the apron of a
bench while the opposite end of the board is
clamped in a vise. It constitutes an improve-
ment on the device shown and described in a
U. 8. patent formerly granted to Mr. Raynes-
ford.

HOSE-COUPLING.—W. F. KopEer, Chilli-
cothe, Ohio. In using this invention, the head
piece is introduced in the terminal of the
union member having an annular chamber
therein, and it is rotated in the terminal until

the stemrs of the T-shaped members are in
alinement with the slots that separate the
pairs of lugs, when the head piece is pulled
outwardly until the T-shaped members inter-
lock with the inner faced lugs. In this posi-
tion the head piece protrudes through an open-
ing in the rubber cup.

Household Utilities,

CLOTHES-LINE HANGER.—C. C. LovEJoOY,
New York, N. Y. The device may be conveni-
ently attached, and will operate to support the
line in such a way that the end of the line
may be brought into the room to enable the
clothes to be hung thereupon, and the device
may be readily folded up out of the way when
not in use.

CLOTHES-LINE TIGHTENER. — R. C.
ScHEURER and L. MAREk, Union Hill, N. J.
This invention pertains to clothes line tight-
eners, and the object of the inventors is to
produce a device which can be readily applied
to a clothes line, which will enable the slack
of the line to -be taken up, and which will
maintain the line under tension.

Machines and Mechanical Devices,

DEVELOFPING-MACHINE FOR PHOTO-
GRAPHIC FILMS.—ELIZABETH A. TAYLOR,
Steilacoom, Wash. This invention consists of
a plurality of cylinders of different diameters
disposed one within the other, there being
slots in the cylinders, and projecting therein
which engage each other so that when one
cylinder is rotated a predetermined distance
the projection thereon will engage the one on
a neighboring cylinder to rotate it. In use
the end of the film is secured to one of the
cylinders and as they are rotated the filnr is
wound around them, the film passing through
the slots from one cylinder to another.

Musical Devices,

REED-ORGAN.—L. A. McCorp, Laurens, S.
C. It is sought in this invention to provide an
organ attachment which can be applied to any
of the ordinary reed organs and will permit
the playing of the organ by an automatic or
self-player such for instance, as those using a
certain perforated paper strip or sheet, and
which self-playing attachment may be adjusted
out of the way so the organ may be played
in the usual manner. :

ADJUSTABLE PIANO-PEDAL CONNEC-
TION.—H. MEYER, New York, N. Y. The in-
tention here is to provide an adjustable piano
pedal connecticn, arranged to insure accurate
working of the hammer rest rail, the danrper
rail and the muffler, as desired. The connect-
ing bar is adjustably secured to a flat spring,
which forms the fulcrum for the bar and is
attached to a base secured to the bottom of
the piano frame.

Railways and Their Accessories,

RAILROAD-TIE.—J. W. SNEDDEN, Falls
Creek, Pa. Disclosed in this’ patent is a tie
the sides of which are connected below the
top by a web, the :upper edges of the sides
having inwardly projecting flanges between
which the movable member -of the rail fasten-
ing means coact with fixed rail retainers at
the opposite side of the rail. The tie is hol-
low and between the walls either a filling of
concrete.or a block of wood is adapted to be
received.

BLOCK-SIGNAL SYSTEM.—J. D. Nix, Fer-
riday, La. An object of this inventor is to
provide a mechanism which is located on the
engine and forms part of the mechanism there-
of which may be automatically .operated* by
an electric current from a generator carried
on another engine which is in the same block.
The generators for furnishing the current may
be either dynamos or batteries.

FLAG OR SIGNAL.—G. W. DALLIMORE, Po-
catello, Idaho. The object here is to produce
a flag for use on railways, having a pole or
staff within® which the curtain or body of the
fiag may be received when the signal is not
being displayed, and further, to provide a sim-
ple construction enabling a flag to be extended
or withdrawn from view.

CAR-FENDER.—G. A. ESTLER, Standish,
Mich. In this fender, a catching and sup-
porting means prevents injury to a person
with whom the fender has forcible contact,
and the purpose of the invention is to pro-
vide for a fender effective in service, and
which may be placed on street or other cars
for service without requiring changes in the
construction of the cars.

LOCK-VALVE.—T. M. SWANEK, Louisville,
Ky. 'This valve is for use in connection with
the train pipe of an air brake system, which
has locking mechanisnr serving to prevent un-
authorized and malicious tampering with the
valve, which also prevents accidental closing
of the valve when open, and which will not
cause unnecessary delay in certain operations
such as in switching or coupling cars.

AUTOMATIC TRACK - INSPECTOR. — T.
ErLis, Tacoma; G. H. Purvis, Seattle, and
J. 8. CreErcH, Raymond, Wash. The invention
relates to automatic track inspectors, that is,
to mechanism for indicating the condition of
a railway track. More particularly stated it
comprises various improvements, whereby the
general efficiency of such mechanisnr is greatly
increased, and the operations rendered more
practicable.

Pertaining to Recrea{lon.

COMBINED CREEL AND KIT—H. W,
WAREFIELD and C. F. HARTER, Seattle, Wash.
The improvement is in anglers creels, the
purpose of which is the provision of a kit in
connection with the creel or basket for the
storing of hooks, lines, leaders and other fish-
ing paraphernalia, in order that the same may
be at all times readily accessible and thus
facilitate the replacing of lost hooks, ete.

GAME.—H. E. HiIrg, Mark Center, Ohio.
Mr. Hire’s invention relates to games, and the
object is to provide a game which has many
of the features of the game of base ball and
is especially devised to assist in the training
of pitchers for the outdoor game of base ball,
and to test their skill at the outdoor game.

TOY CANNON.—W. H. CORNFORD, Morning-
ton, Victoria, Australia. This application is
in part a division of the application formerly
filed by Mr. Cornford for Letters Patent on a
military game or toy, and the present inven-
tion relates to a toy cannon or gun of special.
construction adapted to be used in connection
with the said game. It provides for rapid
firing of pellets, retaining thenr in position
till fired, automatically readjusting them if
displaced, and means for elevating and de-
pressing the cannon.

Pertaining to Vehicles,

INFLATING DEVICE FOR TIRES.—E.
HAYNES, Bisbee, Ariz. Ter. This invention is
particularly useful in connection with pneu-
matic tires such as are used on motor vehicles
and the like. The aim is to provide an effi-
cient device for tires, which is automatic in
operation and which obviates the necessity for
manually or otherwise extraneously inflating
a tire.

VEHICLE-TIRE.—C. F. Fisg, Allentown,
N. J. The invention consists of a rim of two
sections bolted or otherwise detachably secured
to the felly and having relatively deep out-
wardly-extending fianges, with a shoe rim at
the outside of each flange, a tire having resili-
ent ribs in engagement only with the inner
faces of the flanges and the tire and ribs
otherwise disengaged from the rinr, a shoe ex-
tending around the tread of the tire having its
edges located in the shoe rims, and clamping
rings securing the shoe to the shoe rims.

DRIVING-GEAR FOR AUTOMOBILES.—
E. G. WHITACRE, Wellsville, Ohio. This in-
vention relates more particularly to the mount-
ing for the driving engines used in automo-
biles. The style of the engine may vary, but
any form wherein the motive power is a gas
under pressure will serve. It might be used
in internal combustion engines provided any
of the well known relief valves were used in
conjunction with one or the other of the en-
gines, which would be operated automratically
as the automobile is driven in a curved path.
The valve would lessen the power stroke on
the engine on the inner side of the curved
path being followed by the automobile.

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.

Kindly write queries on separate sheets when writing
about other matters, such as patents, subscriptions

books, etc. This will facilitate answering your ques-
tli;mst. 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,

(12136) A. R. S. says: 1. Why when
the moon is growing can one see a bright out-
line of that satellite, while the inner portion
of the circle appears dark? A. When the
moon is within two or three days of new, the
earth reflects light enough from the sun to
make the dark portion of the moon visible. The
earth at that time is full as seen from the
moon. This is called seeing ‘“the old moon
in the new ‘moon’s arms.” The light is called
‘“earthshine.” It is described in the astrono-
mies, such as Todd’s ‘“New Astronomy,” which
we send for $1.50. See page 225. 2. Why
do moon and sun appear to be much larger
when rising and setting? A. The sun and
moon seem larger near the horizon by an opti-
cal illusion due to contrast. With an instru-
ment they do not measure any larger near the
horizon. The sky itself is affected in the same
way. Stars seem farther apart. 3. How can
I locate the following planets: Mercury,
Mars, Jupiter, Neptune, Venus? A. The po-
sition of the planets is given each month 'in
our article, “The Heavens in September,” etc.
The proper thing to do is to become a sub-
scriber to the SCIENTIFIC AMERICAN and have
the instruction given in the paper. Neptune
cannot be seen excepting with a good telescope.
The rest you name may be seen with the un-
aided eye. Mars is now very bright in the
night sky. 4. What size wire will be neces-
sary to wind an ordinary telephone generator
for ten volts? How many turns will be re-
quired? A. A telephone generator is wound
with wire from No. 30 to No. 35, and from
75 ohms to 550 ohms.

that we cannot tell you what to use. If you
would make a generator to work with others,
you would better copy one of ‘the others.

(12137) C. L. L. says: Two horses
are attached to opposite ends of a rope and
are pulling against each other. Both horses
are capable of pulling 200 pounds apiece. Is
there more strain on the rope with the horses
pulling against each other than if one end of
the rope is attached to an immovable stake
and only one horse pulling it? A. The pull
upon the rope with a horse pulling 200 pounds
at each end is 200 pounds. One horse is but
a post for the other to pull against, and a
post can as well be used as a second horse.
This anyone can prove by having two persons
pull against each other on a spring balance,
and then letting one person pull with the bal-
ance fastened to a hook on the wall or to a
hitching post in the yard. If the balance will
indicate all that a person can pull, the ex-
periment will be identical with the one you
propose.

(12138) F. S. says: Some time ago
we wrote to an electrical supply house asking
them whether the numbers in the Brown &
Sharp wire tables followed any regular law,
and were told that they did not. We are of
the impression that the people we wrote to
concerning this question must be mistaken, and
are writing you, and would like to have you
either confirm or deny their statement. A.
The sizes of wires by Brown & Sharp’s, or as
it is better termed, the American wire gage, are
not determined by any formula, but are a
growth. However, the sizes are such that a
wire three sizes larger will have a sectional
area about double that of a given wire. This
is only an approximation. It is very con-
venient in electrical work. See our article,
‘“How to Remember the Wire Table,” in Sup-
PLEMENT No. 1,530, price ten cents.

(12139) W.B. H. says: 1. Why is a
magneto used to make the spark for a gaso-
line engine in preference to a small dynamo?
A. The field of a magneto is always ready
for use, and does not require to build up its
magnetism as a dynamo does. 2. Why are
the permanent magnets of a magneto divided
up into several instead of one large one? A.
A compound magnet made from several thin
magnets is much stronger than a single magnet
of one thick piece of steel.

Legal Notices

PATENTS

INVENTORS are invited to communicate with
Munn & Co., 361 Broadway, New York, or
625 F Street, Washington, D. C., in regard
to securing valid patent protection for their ine
ventions, Trade-Marks and Copyrights
registered. Design Patents and Foreign
Patents secured.

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.

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

MUNN & CO., 361 Broadway, New York
Branch Office, 626 F ’St., Washington, D. C,

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
1909,
AND EACH BEARING THAT DATE

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

November 9,

Adjustable bolt, quickly, N. W. Trautner.... 939,933
Aeroplane, S. W. Applegate................ 939,651
Agitator, F. E. Golésmith ........... .. 939,905
Agricultural implement, W. B. Estis. ... 939,820
Air brake regulator, C. J. Doerr........... 939,896
Air brake retaining valve, J. F. Speigel.... 939,928
Air compressor, F. A. Preuss 939,314
Arrship, B. W. Dysart .............. ... 939,483
Annunciator case, H. D. Crouch . 939,672
Ash tray, S. Grunthal ................... 939,909
Auger attachment, post hole, . Eisenbraun. 939,235
Auger, square hole, J. Nielsen ............. 939,438
Axle, combined steering and driving, J. W.

Buchan . .....iiiiiiiiiiiiii i, 939,795
Bag closure, F. McKain .................. 939,736
Bag fastener, Hiering & Kuller... 39,256, 939,257
Bag fastener, N. L. Raium .............. 939,316
Bag frame catch, Hiering & Fuller........ 939,913
Bale tie straightening and cleaning machine,

cotton, Morton & Dismuke............. 939,532
Baling press, F. A. Bothwell.............. 939,466
Ball grinding machine, C. A. Hirth.. ... 939,502
Balloon, R. C. Tilghman ........... ... 939,644
Ballot box, W. W. Wills............ ... 939,367
Band brake, J.” N. Lawrence.............. 939,519
Banking machine, A, Clark ............... 939,472
Bath tub attachment, A. Bulin............ 939,797
Bearing, ball, W. E. Cane................ 939,391
Bearing, center, H. S. Rader............... 939.443
Bearing, thrust, A. T. Killian............. 939,269
Bed covering, W. H. Bender .. 939,585
Bed, folding, C. R. Gardner ....... 939,241
Bed, wall or cabinet, N. B. Douglass. ... 939,482
Beet blocker, E. Kraak ............ . 939,715
Belting, H. Loeb ........ciiniiiiiennnnn, 939,724

Benzoate, manufacturing, E. O. Barstow,
. 939,584, 939,940, 939,941
See Display bin.

Bin.
From this you will see| Block signaling apparatus, S. A. Wood.... 939,370
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99 Foot ana
Power
Screw Cutting

“Star
“& Lathes

Cross

Feed

FOR FINE, ACCURATE WORK

Send for Catalogue B,

SENECA FALLS MFG,. CO.
695 Water Street,

Seneca Falls, N. Y., U.S. A,

Engine and Foot Lathes
MACHINE SHOP OUTFITS, TOOLS AND
SUPPLIES. BEST MATERIALS. BEST
WORKMANSHIP. CATALOGUE FREE

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0.

Your PATENTS
and BUSINESS
in ARIZONA

Incorporat

Laws the most liberal. Expense theleast. Hold meetings, transact

businessanywhere.  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

THE *“*BARNES"™

i Upright Drills

i@ teo oﬂ-mch Swing
Send for Drill Catalogue.
W. F. & JNO. BARNES CO.

(Established 1872)
1999 Ruby St., Rocktord, lli,

NO HAMMER NEEDED

with our Automatic Adjustable-Stroke Center
Punch. Has knurled adjustaole serew cap, which
regulates stroke. Accurate
and aquick work done with= B e o
out a hammer in either light R
or heavy strokes. Working

parts are hardened, dumble. and easily accessible for
necessary repairs.  Point can be removed for regrind-
ing and eaxily replaced. size 5 m Iong when adjust-
ed for medium stroke. Price $:2.00.

Send for 232 page catalog No. 18-B.

THE L. 8. STARRETT C0., Athol, Mass., U, 8. A.

Crescent Wood Working Machinery

High quality—reasonable price

Band Saws, Saw
Tables dointers,
Shapers, Borers,
Swing Saws, Disk Grinde
ers, Planers, Planer and
Matcher, Band Saw
Blades.

Catalog sent for the asking.
The Crescent Machine Co.
230 Main Street, Leetenia, Ohio, U. 8. A,

A New Wrench—and A Good Wrench

THE PERFECTION WRENCH
MOST USEFUL TOOL MADE

= It’s ALL STEEL, capable of instantaneous
adjustment, holds like a vise. has positive grip, never slips or
mars, is ALWAYS ready to use. Unquestionably the haudiest
tool around factory, workshop, house, or garage.

Indispensable to automobilists. mechanics, and all artisans.
Can be used as a vise, clamp, tool-holder, pliers, pipe or monkey
wrench, INSTANTLY, without change of parts.

The PERFECTION is made in three sizes, 8, 10 and 12-inch,
and three finishes, polished steel, gun-metal, nickel. Prices
range from $2.00 upwards (Money refunded after three days’
trial, if dissatisfied.) * You’ll want one when you see it.”” For
circular and price to trade, address

PERFECTION WRENCH COMPANY
418 North Main Street, Port Chester, N. Y.

¢ (¥ HORSE POWER COMPLETE pedies

1,2 & 3 Cylinders, 3 to 30 K. P, == DELIVERY.
Price—$60 and upwards. Write for color catalog today—with
beautiful color print of yacht Grayling—fastest motor boat of
its length and beam in the world—most complete marine
c atalog ever published. Gray Motor Co. 11 LeibSt, Detroit, Mich.

TAPES AND RULES
ARE THE BEST.
t'or sale everywhere. Send for
Catalog No. 16,
LUFKIN RULE CO.
Saginaw, Mich.. U. S. A,

New York and London.

A Home-Tlade 100-Mile
Wireiess Telegraph Set

Read SCIENTIFIC AMERICAN STPPLEMENT 1605 for a
thorough, clear description, by A. Frederick Collins, of
the construction of a 100-mile wireless telegrapn outfit
Nurmnerous adequate diagrams accompany the text.
1f’nce 10 cents by mail. Order from your newsdealer or

rom

MUNN & CO., Inc.s 361 Breadway, NewYork

P
We've taken prodigious W

W Dains to make this pen exactly

right throughout.

FALCON
ALUMINOID PEN

A new metal was invented—an alloy of aluminum
that cannot rust. It makesa pen smooth, firm an
sprin

ﬁyon Aluminoid pen prevents distracted thought,

gives smoothness of action, holds much irk, makes
‘wrting easy.

Samples sent for 2¢ stamp
A. L. SALOMON & CO.
343 Broadway, New York City
Sold by Stationers

| Bluing_device, Willcocks & Thorley....... 939,649
Boat, W. T. Urie ...... eseaeseseasssdensss 939,878
| Bobbin case, L. E. Weaver . 939.647
Boiler bracket, W. Withem 939,368

Boiler compound mixer and feeder, Palmer

& Baker ..iveiiiiiiriencrenercoenaanes 39,540
Boiler superheater, Iocomotlve, L. E. I‘elght-

[ Perl o0 o i o o I8 6 0 /e oTs o SIS e LT 39,237
Bolt case, R. W. Hubbard tesnesvereesees . 939,694
Boot and shoe polishing machine, H. C. W-

enstein ...icc0cvinenenee . 939,725
Boot or shoe upper, 939,639
Bottle, antirefillable, 939,602
Bottle, non-refillable, E. Ferguson 939,238

‘Bottle, non-refillable, L. M. Packard....... 939,300
Bottle, non-refillable, S. Peloso..... 939,305
Bottle, non-refillable, S. A. Miner. . 939,430
Bottling machine, J. H. Champ............ 939,214
Bowlmg alley amusement device, H. Lexgh~
............................... 939,280
Bowlmg alley ﬁmshmg and levelmg mn-

chine, O. L. Pickard.......... 300088385 939.544
Box, H. 1. Miner ..... .. 939,287
Box, E. Langschmidt ........... .

Box filling machine, J. C. Thom
Box or case, F. J. Kress..........

Braiding machine, A. E. Chernack...
Braiding machine, Parks & Wardwell
Brush guard, A. D. Lockwood

Buckle, A. Cohen ...........cce0ueu.

Built-up article, W. C. Harlow ...

Burette, automatic, S. 1. Beard.

Button, cuff, L. A. Gardner.........

Button, 1ink cuff, E. W. Morehouse........

Cabinet and display rack, combined, A. L.
BiREP PS66060000666 0000k 6 oet 800060000000

Cake coating machine, P. D Harton

Calks. making steel center. J. R. Williams. 939, 884
Can bottoms, machine for applying, J. C.

ERDGIN [1olclcleololsls alsls/slolslslelslsle e sisIekils »lole e oloe 939.454
Cans, heading sheet meta] B. Adriance.... 939,197
Canning apparatus, T. H. Eidsen........... 939,485
Car angle cock holder, railway, L. A. Hoerr 939,421
Car brake, J. W. Johnson ......c.ecvvuees 939,701
Car coupling, W. S. Lennon . .. 939.720
Car door, F. X. Malocsay ....... . 939,919
Car door, grain. Bickle & MecMillan . 939,660
Car door operating mechanism, C. A. Lind-

1513 WoJ 15 H 939,425, 939.426

Car door operating mechamsm, dump, S Otls 939,298
k

Car, dump, C. H. Clark ..........c... ... 939,588
Car end gate, mine, L. F. Brubaker . 939,944
Car fender, M. L. Keizur ....oeee....... 939,915
Car fender, J. O'Leary.....cceeue.. 939,952, 939,953
Car, motor hand, Hovey & Rix. 939,423
Car mover, R. F, Hageman ...... 939,249
Car, pay-within passenger ralmay,

) 517 D1 DS S 6560 AD 000 0000 50000000000 939,899

. 939.593
939,784
. 939.538

Car seat, folding, Farrell & Lewis.
Car ventilator, C. M. Askegren ...
Car, weed burning, G. L. O’Neale...

Cars, lumber roller for, E. L. Stocking..... 939,452
Cars, radiator suspension for motor, G.

BOrico .eveieeveccnncienncas 939,961
Carboy, A. J. Miller .......... . 939,286

Carboy protector, F. B. Lothrop
Carbureter, E. A. Dickson 939,481
Carbureter, R. Papanti . 939,856
Carbureter', reed air intake egulator for, F.

C. Reineking 939,549

. 939,283

Card case or pocketbo
................................... 939,673
Caulmg machine alarm, E. P. Schmitt. . 939,750
Carpet fastener, stair, C. W. Kirsch....... 939,601
Carpet fasteners, tool for detaching, W. H.
) 207 RN SRR | o SO0 939,207
Carpet sweeper brushes, device for cleaning,
F. MYEOIS ©ovvveeeernvoncansncnnnns 939,290
Carrying and pressing apparatus, C. 8.
Wheelwright ........ . .. . iiiiiinnnn 939.576
Cartridge, blasting, Wolsey & Fussey. ... 939,886
Cash register, W. H. Muzzy......... ... 939.289
Catamenial garment, A. L. Brodton... .. 939.943
Cement block machine. Emal & Horn.. . 939.236
Cement kiln, T. A. Edison ............... 939.817

Cement, manufacture of, S. O. Cowper-Coles 939.217

Centrifugal machine, G. N. Goddard....... 939.904
Chain manipulating tool, J. C. Jensen...... 939,511
Chair attachment, A. V. & W. H. Jackson.. 939.841

Chair detachable book rest, Vickers & Henry 939 764
Chair extension arm, Payne & House 939,624

Chairs, adjustable foot rest for Morris, C.
GREIIICK ™ oo o PP BT e eeie s onienls 939,827

Chalice, G. Valley .. 939,960
Chopper. See Cotton (hopper
Chuck, Pearson & Sewald..........eeevuu.. 939,304
Churn and ice cream freezer, combined,

A, JONES teuvrnrennvnecraceriosasrnonss 939,512
Chute, bean, R. A. & H. 0. Haenke....... 939, 830

Chute, waste, G. A. Hofmeyer
Circuit breaker, automatic electrie, Meter &

I Uy 00 508 0 o FOSREEEY, BEEPTo80o L ... 939,730
Clay gathering machine, C. E. Olden. .. 939,855
Cleaner, J. Hadka .......... . 939,248
Clothes drier, G. B. Deacon .. 939,398
Clothes line reel, S. S. Rider.......... 939,862
Clothes line support, G. A. Culbertson..... 39,811
Cluteh, driving and brake, F. T. Gottschalk 939,411
Clutch, pulley, A. H. Cameron............ 939.
Coin operated machine, W. W. Rosenfield
Collar, E. L. Bevington ..............

Collar machine, horse, Collett & Jackson.

Collar supporter, B. C. MDATY . o o v e s 5
Compass, beam, F. S. Hurst ............ 939,597
Compasses, apparatus for recording, Schuette

& Dedrick .o.vieeniieeiinnnennennnnnns 39,366
Compasses, chart for recording, E. Schuette 939,867
Composition of matter, C. F. Ackerman...
Computing machine, J. M. Daly..... 939,221, 939,479
Concrete beams, girders. and arch ribs, con-

structing and erecting reinforced, F. W.

Skinner .......... ... %#... ...k, ..
Concrete block machine, 0. ¥{. Davis...
Concrete block machine, C. E. Phillips
Concrete conveying and mixing cart, F. H.

939,642
. 939,225
939,543

Lathrop o «oceeriiieiicnennieneennenns 939.275
Concrete mixer, M 12 o 1 N 880000880000 939,629
Concrete mixers, power charging device for,

A. E. Smith ............... 939,341

Concrete, reinforced, Thun ..
Concrete rcinforcing bat J. M. l’)udle .... 939,403
Concrete reinforcing, holder for, J. W. Reed 939,743
Concrete tile mold. portable, F. M. Wiltrout 939.578

930,567

Conveyel® bucket, J. B. Gibson............. 939.243
Coop, poultry. C. I. Bumpass............... 939,798
Copper or copper-nickel mattes, treatment

of, JE T "Cunrick” ........... el s ofele 939.947
Cornet, Z. A. Meredith ............ .. 939.285
Corset, A. M. C. & M. M. J. Serruys .. 939.868
Corset, J. A. Daley ...........ccccuen. . 939.893

.. 939,253

Cotton chopper, I. F. Harris 3
. 939.429

Cotton chopper. S. L. Martin

Cotton separator, W. A. DPatterson........ 939,303
Craft adapted to travel in a resisting me-

dium. C. M. Stanley........ccivvvnnnnn 039,344
Crate. folding. J. I. Hull .. 939.250
Crate, folding. I". C. Edson.... .. 939.484
Crate. shipping. H. N. Backus ... . 939.582
Credit systemi. J. O. Greenwald............ 939,245

Crown matrices, machine for contouring
0. Jaques. Jr E

Cuff, T. L. Bevington

Cuff holder, W. §. Bachman

Cultivator. §. Waltman

Curtain bracket, C. B. Dumond...

Cnshion stuffing device, C. A Tee.......... 9'{9,278
Cutting. Dbeating, and pulverizing machine,

. M. Lauritzen .......ccceeeviieeenn. 939.276
Cutting tool. A. E. Waller ....... . 939.359

.. 939.476
.. 939.834
.. 939371
. 939.505

Dental inlay holder, B. F. Copp....
Dental tooth clamp, G. A, Farper..
Detonator. €. A. Woodbury
Die, . H. Hotchkiss

Die stock. F. E. & F. W. Wells. .. 939,648
Dies, forming, E. I. Boyce...... .. 939.468
Disk drill. S. E. Davis ...... .. 939,812
Display bin, A. H. Plumer...... .. 939.546
Display box, A. & .J. Eichhorn.... . 939.234
Display box and tray. E. M. Lewis. .. 939,721
Display device, heat operated, J. R . 939.705
Display holder. J. Brauchll ................ 939,942
Distilling alcohols and other volatile liquids,

G. Waterhouse ..........cc00vevnn 939.361
Diteh digging machine. E. Jeschke .. 939.598
Door fastener, J. Auger ........ .o . 939,785

The Bell System has become the
nervous system of the business and social
worid.

The comfort it affords the women in
the homes of America cannot be measured.

Do you measure it in considering the
value of your Bell telephone ?

The mother of children can find out
where they are at any particular hour of
the day—and how they are—even though
their visits carry them to the country vil-
lage or the city hundreds of miles away.

The husband on a trip talks from his
hotel room to his wife at home.

There is a world of comfort in the
knowledge that you can talk together at
a moment’s notice, wherever you may be.

The Comfort of the
Telephone

Every Bell Teleppone Is

The Bell telephone has a special value
because it is ever ywhere—because at sight
you feel a familiar acquaintance with a
Bell instrument or a Bell sign.

Thereareover 4,000,000 Bell stations,
You cannot use them all, but from time to
time you have a real vital need for one.
Which one you cannot foretell.

There are six billion calls over the tele-
phones of the Bell System every year.

Many of these are comforting calls from
afar, calls whose actual money value can
no more be reckoned than the value of
the happiness which one man has and
another man cannot buy.

The very existence of the Bell telephone
service has its value to you, even at
moments when you are not using it.

The Bell Long Distance service - offers, ready
recruited for your call, the largest body of active
business men in the world. If you have a telephone,
avail yourself of its long distance possibilities.

The highest type of public service can be achieved only by one policy, one system,
universal service,

The American Telephone and Telegraph Company
And Associated Companies

the Center of the System

HOLTZER-GABOT

MACNETOS

&3 _ Rugged, Durable and Highly

F gr Efficient. For Automobiles. Motor
J oats, .

> Send for Bulletin No. 1557.

THE HOLTZER-CABOT ELECTRIC CO.M%onsiixs- 7o

CHICAGO, T1LL.

ON TIMELY TOPICS

Price 10 Cents each by mail

ARTIFICIAL STONE. By L. P. Ford. A
paper of immense practical value to the
architect and builder. SCIENTIFIC AMERI-
CAN SUPPLEMENT 1500.

THE SHR]NKAGE AND WARPING
OF TIMBER. By Harold Busbridge. An
excellent presentatxou of modern views;
fully illustrated. SCIENTIFIC AMERICAN
SupPPLEMENT 1500.

CONSTRUCTION OF AN INDICAT.
ING OR. RECORDING TIN PLATE
ANEROID BAROMETER.

Monroe Hopkins. Fully illustrated.
TIFIC AMERICAN SUPPLEMENT 1500,
DIRECT VISION SPECTROSCOPES.,
By T. H. Blakesley, M.A. An admirably
written, instructive and copiously illustrated
article, SCIENTIFIC AMERICAN SUPPLE-
MENT No. 1493,

HOME MADE DYNAMOS. SCIENTIFIC
AMERICAN SUPPLEMENTS 161 and 600 con-
tain excellent articles with full drawings.

PLATING DYNAMOS. SCIENTIFIC AME-
RICAN SUPPLEMENTS 720 and 793 de-
scribe their construction so clearly that any
amateur can make them.

DYNAMO AND MOTOR COMBINED.
Eully described and illustrated in SCIENTIFIC
AMERICAN SUPPLEMENTS 844 and 865.
The machines can be run either as dynamos
or motors.

ELECTRICAL MOTORS. Their Con-
struction at Home. SCIENTIFIC AMERICAN
SUPPLEMENTS 759, 761, 767, 641.

Price 10 Cents each, by mail

Order through your newsdealer or from

MUNN & COMPANY, Inc.
L36l Broadway

ﬁnstructive Scientific Papers1

New York
J

Two Good Books for Steel Workers

Hardening, Temper-
ing, Annealing and
Forging of Steel

By JOSEPH V. WOODWORTH

Size 6Y% x9Y inches. 288 pages. 201 illustra-
tions. Price $2.50 postpaid

THIS is a practical work, treating clearly and

concisely modern processes for the heating,

annealing, forgmg welding, hardening and

tempering of stee makmg it a book of great
value to toolmakers and ‘metal- working mechanics
in general. Special directions are given for the
successful hardening and tempering of steel tools of
all descriptions, mcludmg milling cutters, taps,
thread dies, reamers, hollow mills, punches and
dies and varions metal- -working tools shear blades,
saws, fine cutlery and other implements of steel
both large and small. The uses to which the lead-
ing brands of steel may be adapted are discussed,
and their treatment for working under different
conditions explained; also special methods for the
hardening and temperiug of special brands. A
chapter on case-hardening is also included.

The American Steel
Worker

By E. R. MARKHAM

Size 5% x8 inches. 367 pages. 163 illustra-
tions. Price $2.50 postpaid

TIIIS is a standard work on selecting, annealing,

hardenin~and tempering all grades of steel,

by an acknowledged duthonty The authol

has had twenty-five years’ practical experi-
ence in steel-working, during which time he has
collected much of the material for this book. Care-
ful instructions are given forevery detail of every
tool. Among the subjects treated are, theselection
of steel to meet various rEqmrements how to tell
steel when you see it; reasons for different steels ;
how to treat steel in the making of small tools, taps,
reamers, drills, milling cutters; hardening and tem-
pering dies g pack -hardening; case- -hardening; an-
nealing; heating apparatus; mixtures and baths,
the best kind, and why ; and in fact everything that
a steel-worker would want to know is contained in

this book.
The price of these

OUR SPECIAL OFFER : Jrsrricsofeness

each, but when the two volumes are ordered from
us at one time, we send them prepaid to any address
in the world on receipt of $4.00.

MUNN & COMPANY, Inc. Publishers
361 Broadway, New York

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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W ANTED.—One third-class mechanical draftsman at
$4.48 per diem. A competitive examination will be held
November 19, 1909, ve fill the above position. For fur-
ther information address *‘Commandant, Navy Yard,
Norfolk, Va.”

WANTED.—One first-class laboratorian at $352 per
diem. A competitive examination will be held Novem-
ber 22, 1909, to fill the above position, For further in-
formation address ‘‘ Inspector of Ordnance in Charge,
Naval Torpedo Station, Newport, R. 1.”

———=|NVENTORS ——

We manufacture all kinds of Machine Novelties. Consult us
as to developing, perfecting and marketing your patents,
MACHINE ACCESSORIES AND NOVELTIES MFG. CO.

PROVIDENCE, R. l.

CONSULTING ENGINEER.

ERNEST L. RANSOME
Reinforced Concrete
Broadway, New York

SOUTHERN STAMPING & MFG. CO.

Manufacturers of special and patented articles.
R. 8., Nashville, Tenn,

Corliss Engines, Brewers
and_Bottlers’ Machinery., 'I'HE VILTER
MFG. CO., 899 Clinton gt., Milwaukee, Wis

MODELS 1omitas Geveioped. specin Sacminons.

E. V. BAILLARD CO.. 24 Frankiort Street. New York.

R‘J B B ER Expert Manufacturers

Fine Jobbing Work
PARKER, STEARNS & CO., 288-290 Sheffield Av., B’klyn, N. Y.

NOVELTIES & PATENTED ARTICLES
MANUFACTURED BY CONTRACT. PUNCHING DIES. SPECIAL MACHINERY.
E.KONIGSLOW STAMPING & TOOL WORKS, CLEVE LAND, 0.

HMHOEFT & COMPANY

Die Makers, Model Makers, Machinery Builders, Punch Presses
Light and Ieavy Stanpings. 141 Michigan St., Chicago, Iil., U.S.A

DRYING MACHINES

NP AGTORER B S e AT
Yy M=SMETAL SPECIALTIES-
H. CARSTENS MFG. CO., 85-91 W, Lake St. Chicago

HOW TO MAKE AN ELECTRECAL
Furnace for Amateur's Use.—The utilization of 110 volt
édlectric 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 MUNV & Co., Inec., 31 Broadway, New York
City, or by any bookseller or newsdealer.

Veeder Gounters

to register reciprocating §

movements or revolu-

tions. Cut full size,
Booklet Free.

VEEDER MFG. CO,

18 Sargeant St., Hartford, Conn.
Cyclometers, @dometers,
Tachometers. Counters
and Fine Castings.
Represented in Great Britain by

Messrs. MARKT Co., Ltd., 6

City Road, Iinshury Square,

London, E. C., Engiand.

For Granular Materials
S. E. WORRELL -
Hannibal, Mo., U. S. A.

Concrete
Reinforced Concrete

—AND—

Concrete Building Blocks

Scientific American Supplement 1548 contains an
article on Concrete, by Brysson Cunningham.
The article clearly describes the proper com-
position and mixture of concrete and gives
results of elaborate tests.

Scientific American Supplement 1538 gives the
proportion of gravel and sand to be used in
concrete.

Scientific American Supplements 1567, 1568,
1569, 1570, and 1571 contain an elaborate dis-
cussion by Lieut. Henry J. Jones of the
various systems of reinforcing concrete, con-
crete construction, and their applications.
These articles constitute a splendid text book
on the subject of reinforced concrete. Noth-
ing better has been published.

Scientific American Supplement 997 contains an
article by Spencer Newberry in which prac-
tical notes on the proper preparation of con-
crete are given.

Scientific American Supplements 1568 and 1569
present a helpful account of the making of
concrete blocks by Spencer Newberry.

Scientific American Supplement 1534 gives a
critical review of the engineering value of
reinforced concrete.

Scientific American Sugplements 1547 and 1548
give a resume in which the various systems
of reinforced. concrete construction are dis-
cussed and illusirated.

Scientific American Supplement 1564 contains an
article by Lewis A. Hicks, in which the
merits and defects of reinforced concrete are
analyzed.

Scientific American Supplement 1551 contains
the principles of reinforced concrete_ with
gome practical illustrations by Walter Loring
‘Webb.

Scientific American Supplement 1573 contains
an article by Louis H. Gibson on the prin-
ciples of success in concrete block manufac-
ture, illustrated.

Scientific American Supplement 1574 discusses
steel for reinforced concrete.

Scientific American Supplements 1575, 1576, and
7 contain a paper by Philip L. Wormley,
Jr., on cement mortar and concreve, their
preparation and use for farm purposes. The
paper exhaustively isciisses the making of
mortar 2nd concrete, depositing of concrete,
facing concrete, wood forms, concrete side-
walks, -details of construction of reinforced
concrete posts.

Fach number of the Supplement costs 10
cents.

A set of papers containing all the articles
above mentioned will be mailed for $1.80.

Order from your newsdealer or from

MUNN ®@. CO., Inc.
361 Broadway, New YorKk City

e "N\

\. J

NEW BOOKS, ETC.

RAILROAD STRUCTURES AND ESTIMATES. BY
J. W. Orrock, CE. New York: John
Wiley & Sons, 1909. 8vo.; 270 pp.; 93
figures. Price, $4 net.

Under the title of Railroad Structures and
Estimates, the intention is to cover in brief
and concise form the numerous subjects that
enter into the Engineer’s Estimates of Rail-
road Building, for the purpose of ready refer-
ence, as to general construction and cost, on
a business rather than a technical basis. As
it is impossible to give the data to suit all
conditions, the weights, quantities, and cost are
given in detail in most instances, and may be
varied as desired.

FraMming. By William A. Radford. As-
sisted by Alfred S. Johnson, A.M.,,
Ph.D., and Bernard L. Johnson, B.S.
Chicago: The Radford Architectural

Company. New York: Industrial
Book Company. 12mo.; 388 Dpp.
Price, $1.

To the carpenter especially, and to all

others interested in wood in a structural way,
this is a most important subject. The fram-
ing of a building has been likened to the
skeleton of the human body. It is important
that it be put together properly and connected
up in the right way. The whole stability and
success of the edifice depend on the strength
and proper arrangement of the supporting
frame. The present work is divided into
four heads: (1) Timber framing for houses;
(2) barn framing; (3) framing of factories,
stores, and public buildings; (4) miscellane-
ous framing, including strength of timbers
and the principles of truss construction. The
work, accordingly, will be taken up in this
order. In some cases certain subjects of an
introductory or explanatory nature will be dis-
cussed,l although, strictly speaking, they are
no part of “framing” and possibly are not done
by the carpenter. Yet a knowledge of them
will add to the carpenter’s equipment, and will
help him to do his work more intelligently.

MeTAL SPINNING. Practical Instructions
in a Fascinating Art. By Fred D.
Crawshaw, M.D. Chicago: Popular
Mechanics, 1909. 18mo.; 72 pp. Price,
25 cents.

Like so many of the other old-time crafts,
the one of metal spinning has partially gone
into disuse because of commercial competition
and the failure of the younger generation of
men to familiarize themselves with the hand-
work of their fathers. In the United States
it is only in the larger cities that one finds
an artisan who does metal spinning. When
such a person is found, he is usually occupied
in producing forms out of thin metal that
require great care in making and are dif-
ficult to produce with the stamp or press. It
is believed in some circles, particularly among
metal spinners, that the pressing and stamp-
ing of metal can never fully take the place of
spinning it. The object of this book is to
assist amateurs in an interesting art, and also
give practical metal spinners additional - in-
struction.

THE SCIENTIFIC AMERICAN BoY AT SCHOOL.
By A. Russell Bond.
Munn & Co., Inc., 1909. Pp. 338.
Price, $2. :

One of the most interesting and helpful of
recent books for boys was ‘“The Scientific Ameri-
can Boy,” by the accomplished author of the
present volume, in which was described the
adventures of a youth of mechanical turn: of
mind with his companions in a vacation season.

Mr. Bond now carries the story further, places

his hero in boarding school, and invites his

readers to enjoy his later adventures, and profit
by them as well. It is pre-eminently a boy’s
book for boys, for boys with sound bodies and
healthy minds, who like to be out of doors
and making things with their hands—just the
kind of boys one reads about and would like to
have or kriow, but who sometimes seem rather
scarce when one scans the list of one’s boy
acquaintances. Mr. Bond las been more for-
tunate than some of us, for his boys are fine
young chaps, full of life and vigor and endowed
with mechanical turns of mind that must have
given some of their elders pause. But at all
events they are not prigs, but good, wholesome
boys of the right sort; and if ome does not
meet them in the streets every day, it is good
to know there are such young people and to
read about them in Mr. Bond’s agreeable pages.

The book is not at all a history of school life,

but might be scientifically described as an essay

on surplus energy. It deals, not with what
the boys did in schoal\ hours, but what they

did outside of them. These, of course, are the

real hours of a boy’s life, the time in which

he is free and unrestrained, in which he seeks
to please himself and work off some of that
boy energy that is sometimes not always so
appreciated by his elders as it might be. So
the book brims over with good nature and
ingenuity and with the breath of outdoor ac-
tivity. If the mechanical performances of these
young fellows seem sometimes a bit audacious,
we may rest assured, with the author’s certifi-
cate, that they never did anything boys of real
earnestness and ingenuity could not have accom-

plished. The careful parent may perhaps ‘e

disposed to pause a little at the flying machine,

but—read Mr. Bond and find out what hap-

pened. The book is agreeably written with a

fine sympathy for boy life and boy activity.

It abounds in practical ideas and suggestions,

and will prove a veritable boon to the parent

New York: |
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and

Motors

We are building monoplanes of the Bleriot crass-
channel type. Delivery 3 weeks af ter receipt of arder.
Flight guaranteed. Price $5,000; one-third cash with

order. - -
We alsobuild several kindsof light-weight aeronautic
motors and propellers. Particularsand prices furnished

upon apptication.
PRCIENTINIO AEROPLANE AND AIRSHIP CO.
Box 713, New York.

Learn Watchmaking

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

S8T. LOT18 WATCHMAKING SCHOOL, St. Louis, Mo,

\ [ / ’ - =

Ny ’

\\\\\\ iy, ///// > Looks like adiamond—wears like
B O X o ed & diamond — brilliancy guaranteed
AN forever—stands filing like adiamond
-,7" \/ \J—stands hfea.ti like %igigniolt)xd-;_has
= & no paste, foil or artificial backing.
Z\Q.’/\i T 0P the cost of diamonds. Resonty

g 1 v
/// \\\ in solid gold mountings. A marve
N ously reconstructed gem, not an
// /“"'\\\\ imitation. Sent on approval. Write
for our catalog, it’s free.
If not satisfactory money refunded.

o canvassers wanted.
Remoh Jewelry Co., 453 N.Broadway, St. Louis

FLY PAPERS. — FORMULAS FOR
Sticky Fly Papers are contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT Nos. 1057 and 13'24. Each issue
contains several recipes. Price 10 cents each, from
this office, and from all newsdealers.

Just Published—A BOOK OF INTEREST TO RIFLEMEN

The Bullet’s Flight from Powder to Target

The Internal and E xternal Ballistics of Small Arms.

A

Study of Rifle Shooting with the Personal Element Ex-
cluded, Disclosing the Cause of the Error at the Target.

Tllustrated with one hundred and eighty-eight plates, showing the results of over three
hundred rifle experiments performed and chronologically arranged

By F. W. MANN, B.S., M.D.

Size 7% x93 inches.

importance or interest, and it possesses unusual value, not only b

384 Pages.
THIS is a thoroughly practical treatise and deals with a subject the literature of which is not commensurate with its
3

Price $4.00 postpaid

"

it fu a large tof infor of a

very practical kind, but because this information is the resultof a practical experience on the part of the writer,

extending over a period of thirty-eight years.

The results of the author’s experiments, as here given, have been per-

sistently and laboriously worked out with an earnest desire to assist his fellow marksmen. In view of the fact that conjecturing

and theorizing have been so prevalent in rifle literature, the work

d

Py

has been kept free from speculation, except where they have
Jod 0

either been proved to be false or have been fully subst

graphic reproductions of the results of actual tests. Every page is full of interest for the rifle enthusiast.

ts. Most of the illustrations are photo-
Thereis a full

discussion of various kinds of rifles, of the effect of difference of length, of variations of rifling, etc., as well as of instructive
experiments such as that of venting the barrel nearthe muzzle. Anidea of the contents may be gathered from a few of the

l Rifle Shooting; Ultility of V ented Barrels; High-Pressure

subjects treated, such as the Personal Element vs. Mechani
Sharpshooting Powder; Tele

Mounts; Ruined Rifle Boresvs. Smokeless Powder vs. Primers; Accurate Ammunition

Difficulties ,'?'Iighl of Bullets; Gyration and Oscillation; Motions Executed by Normal Flying Bullets; Determining Rifle
Twists; Kinetics of Spin, etc. In many respects this work is unique in the literature that has been published on this subject.
It is a thoroughly practical work and will be found to be of very real value to those who are engaged in @ study of the ballistics

of the rifle with a view of improving the all. d effci

of that

MUNN & COMPANY, Inc., Publi.s‘hers, 361 Broadway, New York City

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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who wishes to interest his boy in the value of
thinking and doing. The numerous illustrations
are extraordinarily helpful and practical.

Hanpy MAN'S WORKSHOP AND LABORA-
TORY. . Compiled and edited by A.
Russell Bond. New York: Munn &
Co., Inc., 1909. Pp. 467. Price, $2.

This is a book of first-rate importance and
interest, and is a notable contribution to prac-
tical work from the office of the ScIENTIFIC

AMErICcAN. It is a book that not only aims to

- be practical, but which is practical from cover
to cover. It is a collection of ideas and meth-
ods, of ways to do things, of what to do and
how to do it as proposed, tried out and tested
by resourceful men, both amateur and pro-

fessional. It contains, in short, upward of a

thousand ingenious “kinks,” ideas, and hints,

useful to the household, attractive to the me-
chanic, and interesting to everyone who loves
to tinker and make articles of use and value,
or in whom the spirit of experimentation is
inbred. Unlike many books of this kind, how-
ever, this is no collection of scientific experi-

ments. In fact, it is not an experimental book
at all, but a treatise of useful things. It is not
concerned with theory, but with fact. It deals,

not with what will give curious results, but
with achievements of real value and utility.
And this it does,in the most direct way possible.
The descriptions of methods are concise and
clear, and at every point they are supplemented
with drawings and diagrams, many of which
are in the form of working drawings that show,
in a very precise and definite way, .just what
to do, and how to do it. There are 370 such
illustrations in the book, very clearly drawn
and lettered, and illustrations that illustrate in
the best sense of the word. The origin
of the book is a department established some
time ago in the SCIENTIFIC AMERICAN, devoted
to the interests of the “Handy Man.” A flood
of suggestions poured in from a multitude of
sources, and the best of these have been re-
produced in the present volume. It is, how-
ever, in no sense a reprint from the SciENTIFIC
AMERICAN, ‘since much of its contents is now
printed for the first time. Mr. Bond has de-
vised a book that will very successfully appeal
to a very wide circle. The amateur workman
is attracted by the opening chapter on fitting
up a workshop. Both he and the professional
mechanic will findea host of suggestions on the
greatest diversity of topics in the next chapter
on Shop Kinks. Both again will be interested
in the very valuable chapter on the soldering
of metals and the preparation of solders and
soldering agents. Here is a long list of for-
mulas for solders of tried and tested accuracy.
The professional mechanic is especially appealed
to in the fourth chapter on the Handy Man
in the Factory, while still another class of
readers will be interested in the fifth chapter
on the Experimental Laboratory. Electricity
is very fully treated in the sixth chapter, and
the householder will find a wealth of sugges-
tion in the numerous devices described in the
seventh. The sportsman will be helped with
the hints of the eighth chapter, while the final
chapter on flying machines is of the greatest
possible present-day interest. It is, in short,
a book of the widest general interest, and both
editor and publisher are to be heartily con-
gratulated on the success obtained in this very
valuable publication.

CONCRETE POTTERY AND GARDEN F'URNITURE.
By Ralph C. Davison. New York:
Munn & Co., Inc., 1909. Pp. 196.
Price, $1.50.

The publishers’ statement that this is a new
book on a new subject is very true. Neither
concrete pottery nor concrete garden furniture
is in itself new; but a book dealing with their
making by the amateur has not heretofore been
published, and hence this volume amply sup-
ports the claim of novelty made for it. Read-
ers of American Homes and Gardens have
already acquired some familiarity with Mr.
Davison’s guidance in this fascinating art, and
while the articles he contributed to these
pages have been reproduced in this book, they
have been givenea new form and much new and
additional matter has been added to them.
The illustrations have been greatly increased
in number, and the whole given the form of a
practical handbook. Books on handicraft of
any kind are apt to fail, more or ‘less, in the
inadequacy of their directions. The author,
too, often knows so well what to do and how
to do it as not to realize that those who have
not followed the work before may not quite
follow what are supposed to be careful direc-
tions. Mr. Davison has been fully alive to this
misfortune in books of this kind, and has,
therefore, taken especial pains to ma\ke his
descriptions most accurate and detailed. No
other method is, of course, really feasible; but
it is seldom this sort of thing has been so well
done as in his pages. The careful text is sup-
plemented with illustrations as carefully made
and lettered, so that the book is a genuine
handbook of craftwork, thoroughly practical in
every part, and admirably adapted to its special
purpose of explaining every portion of the
work involved in the production of the various
articles described. Mr. Davison has opened
up quite a new field for the amateur. The
materials required are abundant and cheap ; the
methods, in the simpler pieces at least, easy
and devoid of difficulties. And the work is not
only pleasant, but the results are agreeable and
decorative. The author thoroughly knows and
understands his subject, and has the gift of
imparting his knowledge to his readers.
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KOH-I-NOOR Pencil
cost you 10c each or $1
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get less.

of Pencil Quality (6B to 9H) and two copyin wﬂf
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grees. If your stationer
supply you—write to us.
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L. & C. HARDTMUTH, Est. 1790, 34 E. 23d St., New York

arators, Churns, Wash Ma-
chm etc, FEER TRIAL
talog-all sizes

or cal

GILSON MFG CO. 308 l’u-k St. Port Washington, Wiz,
your models
and give you

WE WILL MAKE ='sveses

manufacture of any metal novelty. Automatic mae
chinery, tools, dies and expert work our specialt;
AUTOMATIC HOOK & EYE CO., Hoboken, N. f

w E L L DRILLING

MACHINES

Over 70 gizes and st; ]es tor drilling either deep or
shallow wells in any kind of soil or rock. Mounted on
wheels or on sills. With engines or horse powers.
Strong, simple and durable. Any mechanic can operate
them easily. Send for catalog.

WILLIAMS BROS., Ithaca, N. Y.

will Instruet Pemully a limited number ambitions men in
PRACTICAL DRAFTING, DETAILING, DESIGNING

working instructions at home until eo etent and_plaeed
free in position. Address CHIEF DR"T‘T MAN, Div, 25,
Engineer’s Equipment Company (Ime.),

= TELE

Chlcng«, In.

| ESCOPE:...c

CATALOGUE

W.& D.MOGEY.
BAYONNE CITY. N.J.

WORLD'S ELECTRICAL
EXHIBITION ‘%2 1910
Arrange to visit Chicago at thistimeand see every=
thing new and wonderful in the field of Electrical
ence, Invention and Industry. Manufacturers

shoul® reserve space now. ELECTRICAL TRAD
EXPOSITION CO., Chicago. U. 8. A. 1S

DIE MODELS
WORK TOOLS

SPECIAL
MACHINERY

NAT[ONA[. STAMPING AND ELECTRIC WORKS
216-220S5. Jefferson Street, Chicago, Il

Are you interested in Patents, Model or Experimental
work? Our booklet entitled

WHAT WE DO—HOW WE DO IT

will be sent to you on request.
KNICKERBOCKER MACHINE WORKS, Inc.,
8-10-12 Jones Street, New York

BABBITT METALS.—SIX IMPORTANT
formulas. SCIENTIFIC AMERIO,AN SUPPLEMENT 112236
Price 10 ceuts. For sale by Munn & Co., Ine., and all
newsdealers. Send for catalozue.

HYPNOTISM

Learned at home small cost; 2c stamp for particulars.
0. A, SMITIL, Rosm B112. 528 Biselow Son PEORIA. 111s

- THE BEST EQUIPPED SHOP

For Mechanical and Electrical Manufacturing
Special Machinery, Jigs, Tools,
Repairs,Experimental Devices

Designing and Co cinlizing n Specialty

THE ROWLAN) TELEGRAPHIC COMPANY,Baltimore, Md.
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Maurice Hewlett

1910

Rest Harrow

ventionality and hAumanness,

By Maurice Hewlett

The author is one of the foremost and most Widely read
and admired writers of to-day. This story possesses all of
his fascinating qualities of poetry and romance and the
interest of character revelation, together with a strikingly
original point of view that will attract and hold the atten-
tion from the very beginning.
of life as the author sees it to-day, and its truth, beauty of
style and fearlessness, with a charactenstic note of uncon-

It is a modern story, a view

will make it one of the most

remarkable serials the Magazine has ever published.
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! Door lock, combination, Brown & Roberts. .
Doubletree, four-horse, M. McEvoy .......

Dough mixing machine, C. Chambers, Jr..
Draft appllance 0. Atkinson
Dredge, C. W. Diehl .......
Dress shield, R. 8. Kleinert.
Drilling machine, J. W. Green .............
Drmkmg fountain for birds, fowls, and ani-
mals, W. B. Gething ................
Drmkmg glasses, bowls, cups, spoons, etc.,
labial protecting means for, L. Jancey

Drinking vessel, sealed, J. C. Schlelcher

Drip receiver, H. 0. Bessette..... 5
Drum batch mixer, W. R. Tuttle .
Eaves trough, G. Hens (5 005000000
Bducational device, A. 8. Kllroy
Egg box, tolding, C. T. Bloomer .
Egg tester, J. W, Billings .....eo0vvvin.n.

Electrie conductor couplmg, J. L. Hinds,
939,501,
Electric discharges, apparatus for producmg,
H. Pauling ......c.ccvvieiinnnnnn. .
Blectric machine for ignltlon purposes, mag-
neto, Vandervell & Hoffman............
Electric motor, alternating current, J. T.
Schaaff 6G00080000500000000006000000
Blectric switch, F. Hoerle
Electric switch, J. H. Rusby .............
Electric transmission of messages, G. Sellers
Electrical currents, apparatus for strength-
ening weak, A. Pollak ...............
Electrical Iiiransmission of graphic messages,
ers
Elevator feed wheel, liquid, J. F. Barker...
Embroidering machine, J. Brunnschweiler...

Engine. See Explosive engine.

Engine ignition device, explosive, A. F.
(O EV Y {50808 0660080 600a0R80a8000a00a000

Engines, combustion device for doing away
with exhaust gases in com.bustlon, K. &
E. Lehmann .........

Bnvelop, L. R. Swett ..
Envelop, safety, R. Hasel
Excavating machine, D. W. Miller..939.731,
Expansion bolt, Vernon & Morningstar.....
Explosive engine, A. J. Cole....ccevvunnnn.
Eyeglass guard, C. L. Merry ...
Eyeglasses, S. J. Clulee
Fabrics, machiniery for manufacturing tex-
tile, W. Bowker .......
Fan, L. L. Korach ....cceeevinnnnn.
Fan, electric motor, N. A Locke 0o
Fare recorder, F. BALE oevrvernnnnnssonnmns
Fastener settmg machine, W. E. Bennett
Faucet and hose coupling, H. P. Towle..
Faucet hose coupling, H. P. Towle.........
Feed box, A. D. Myers ..........coucvennnn
Feed water injectors, attachment for,
15011 N 55660600000000360000000000600000
Feed water regulator, C. Brent............
Fence clamp, A. C. Harrison....
Ferrule, waste, J. Klein...................
Fiber cleaning apparatus, J. K. Toles......
Fifith wheel, J. Herby
Film dryng machine, F.
Filter, A. G. Shedk ......ccevvueevvnnnnns
Filter, J. W. Hammwett .........
Filter, water, Hisey & Wardle...
Finger ring, I.. E. Sadler
Fire alarm test apparatus, J. G. Nolen....
Fire escape, J. E. Andrews
Fire pail, air-tight, C.
Firehpr?jtection signal system, Nclen & Shep-
er
Firearm, automatic, W. J. Whiting.
Firearm sight, W. J. C. Downey...........
Flashlight apparatus, J. W. Underwood....
Float coupling, C. Dargent
Flue, metallic, L. D. Armstrong............
Fluid pressure regulator, F. H. Brown.....
Flushing tank, C. C. Lmdley ..... 000000000
Fly screen, E. Curtiss ...... ..
Folding seat, W. G. Wmans
Folding table, Forbes & Singer..
Forging press, C. Mercader ........... ...
Frangible receptacle, J. L. Watson, Sr. &Jr
Fruit cooling apparatus, M. W. Groom. .
Fruit cutter and squeezer, D. H. Mosteller.
Fruit packing device, F. B. P
Furnace, W. B. Merkel
Furnace, U. Wedge
Furnace charging -apparatus, blast W. & A.
(0} {011} {55608 00000000a0080a000680060560
Furring strip, F. E. Sagendorph ...........
Fuses of "projectiles, safety device for the,
B. Schneider ............... (5000000000
Game apparatus, L. T. Young
Game element carrier, coin controlled, R.
F. Pendleton .........cceevivnninnnnn.
Garment, P. B. Sherman .......
‘Garment holder, C. C. Livingston..
Garment presser, C. A. Friedrich..........
Gas burner, B. A. Geurink.................
Gas burner, self-closing, C. A. Johnson.....
Gas generator, acetylene, I'. J. Moss......
Gas manufacturing apparatus, B. Loomis...
Gas or oil burner, O. J. Heindel
Gas producer, G. L. Morton
Gas regulator, M. Graetz
Gasoline apparatus, storage, H. E. Grant...
Gasoline supply, strainer and separator for,
G Schebler
Gate, F. B. Tice
Gear, transmission, W. S. Hovey..........
Gear, variable speed transmission. E. P
Cowles
Gears, draw bar and yoke attachment for

draft, Bundy & Acker.................
A. E

Gearing for stentering machines,
Simpson ........
Gearing, frictional, L. C. Amaud
Generator and mixer, E. R. Wllson
Glass cutting tool, .'.I' Lamb........ccouun..
Glazier’s point, C. A. Buffat.......
Governor, N. C. Bassett
Governor for internal combustion engines,
W. M. POWeEr ...ceccceveeene
Grain separator, W. P. Sllver 0000060000600
Graphophone horn and record case, com~
bined, W. Smith ...............c. ...
Grass cutting device, W. S. Hayden.......
Grate, C. F. Butler
Gun carriage for field ordnance, J. A. De-

po
Gun stock L. F. Kennedy ..
Hair tonic, F. W. E. Muller
Hame and trace connection, F. F. Hodges..

Hame fastener, G. W. Rever ..............
Hammer, pneumatic, H. H. Grobes........
Handle, G. A. Schehr ....... 50dBOB0oo0000
Hat carrier, G. H. Wheary. «cececececenes.
Hat holder, W. T. Truitt....coeeeeeeneen. €

Hat protector, W. J. Stewart ...
Hatchet, W. S. Ward .....
Hay sling, J. M. Boyd ....
Head rest, J. Barker et al
Headlight, locomotive, Hamby & Butcher..
Heat, composition of matter for the genera-
tion of, F. J. Tone
Heat generating composition, F. J. Tone...
Heater. See Milk heater.
Heater, A. L. Schellhammer cecssnns
Heel building machine, W. Paris ...........
Heel compressing machine, G. B. Grover..
Hinge joint for lockets, etc., E. Morris....
Hinge structure, gate, Kendrick & Carroll..
Hog trap, J. Dobry .........coeviiiinninnn.
Hoisting apparatus, H. W. Bachelder......
Hoistiing or conveying apparatus, A. E. Nor-
ris
Hoisting or logging device, W. H. Corbett. .
Horse blanket, E. S. Burwel
Horse detacher, W. J
Horseshoe, I. C. Patsch ...........
Horseshoe, Cogswell & MacCrone
Horseshoe bending machine, D. Freuler....
Hose coupling, V. P. McVoy..... 939,434 to
Hose coupling, air, E. L. Brown....
Hosiery turner, F. Pope .....ccccvveeinnns

Humidifier, M. TillotSon «....cccceeeeeeess
Ice cream can, L. H. Scheck ..............
Indicator, W. Houghton ....eeeeeeeoo.. .

Inseam trlmming machine, Hawkins & Bour-

lnm!ating shaft ooupllng, ‘7R Gru.ndy....

939,210
939,534
. 939,392
939,378

... 939,997
. 939,712

939,907
939,493

939,698
. 939,554
939,202
939,762
939,838

... 939515
. 939,661

939,205
939,689
939,441
939,357
939,331

. 939,258

939,863
939,339

939,625
939,338

939,380
939,471

939,805

939,844

939,668
939,467

. 939,916

. 939,723
939,789
939 200
. 939,931
939,932
939,533

939,671
939,749

939,447
939,580

939 596

929 551
939,568
939,914

. 939,589

939,390
939,959

939,656

939,923
939,449

939,753
939,837
939,945

939,399
939.707
939,431
939.420
929.321
939,828

939 832

939.930
939,570

. 939,925

939,302
939,686
939.530
939,706
939,228
939,955

939,294
939,670

939,422

39,408
939,820
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Internal combustion engine, W. M. Appleton 939,376
Internal combustion engine, A. J. West..... 939,459
Iron oxid scale, electrolytically removing,

. Danforth & Jones

...939,223, 939,224

Key fastener, W. A. Loveland .
Kinetoscope, A. C. Roebuck
Kinetoscopic apparatus, J. E. Lagergren
Kitchen utensil, F. H. Hamblin
Kitchen utensil, J. Saul .....cccc0000e
Knife blade, detachable, M. H. Sterling....
Knitting machines, lace pattern mechanism

for straight, Salzer & Walther..... ..o. 939,328
Lacing tips and the like and composition for

the same, fabric for, G. W. Prentice... 939,313
Lamp, carriage, H. Blau........cc00cenun. 939,385
Lamp, gas or vapor electric, P. C. Hewitt.. 939,912

Lamp, mercury and other vapor electric,
Kent & Lacell

Lamp, miner’s electric, H.
Lantern, J. H. Pence ..e..eeeceeeenccnnns
Lantern and heater, combinatlon,

Armington ........ ceeeeees. 939,377
Last, lockmg collapslble, C . Pym 939.860
Last, shoe, A. J. Buch .......... 939,212
Lathe tool post, C. L. Libby .... 939,722

Lawn rake, rotary, C. Walte............
Lead joint runner, W. Vanderman..... ....-939,356
Lens carrier, lantern, F. D. Spear......... 939,754
Lens grinding machine, automatic prescrip-

tion, E. O. Mattern ............. cees.. 939,845
Leveler, automatic, E. Woodward.......... 939,372
Lever, J. R. Weatherly ..... ceescsncesnses 939574
Lifting jack, F. M. Allerton...ecececeee... 939,374
Lighting and extinguishing device, auto-

matic, A. J. Bedford................. 939,790
Line casting machine, J. McNamara...... 939,291
Line casting machines, keyboard mechanism

for, J. R. Rogers.......coeviieuennnnns 939,325
Lino slug trimming machine, S. R. Carter.. 939,800
Linotype machine, F, Johannesen........... 939,262
Liquid as a motive power, method and

mears of utilizing, E. Taylor.......... 939,757
Liquid cooling and dispensing apparatus, G.

W. & W. H. Fulper....ccceeeeeeccens 939,954
Liquid dropper, E. K. Sco 939.556
Liquid fuel burner, B. Moor 939,613

Liquid fuel lighting system,
Lock bolt, L. & D. Moeller.....
Lock key, I. C. Freud

Locks, seal attachment for, C. H. Johnson. 939 699
Loom filling detector mechamsm, G.

Hutchins ..o viienennrieireiennnnccnnns 939,696
Loom filling detector mechanism, weft re-

plenishing, E. H. Ryon...cceeeeeeeeaes 939,954
Loom pattern mechanism, Owen & Pratt... 939,299
Loom picker stick mechanism, L. P. Sher-

1% o eeeeae. 939,560
Loom shuttle, Cunniff & Rafferty..... ceeess 939,892
Loom, weft replenishing, E. H. Ryon...... 939,326
Looms, filling thread cutting device for weft

replenishing, B. F. McGuiness......... 939,433
Looms for weaving, beating up mechanism

of, W. HollaS .........c.ieeriineeannnn 939,503
Loss preventing device, M.. T. Fish........ 939,487
Lubricant, J. W. Watkins......... cesennn 939,646
Lubricating device, F. R. Paine........... 939,301
Magneto geperator, R. H. Hassler......... 939,910

939,806

Mail bag deliverer, S. B. Colbert........
Mail catcher and deliverer, railway, W

Sebree ...... . 939,557
Mail delivering and
BOSSIC ceeceeccececncetncrcncnannnn 939,793

Mail delivering apparatus, J. T. Howard.... 939,259
Mail celivering appliance for railway trains,

H. J. Hill ciivieeiiiiiniiiiiiiiiannn. 939,688
Mail pouch catching and delivering appa-

ratus, J. A. Olbon ......... ...........939,738
Manhole closure, C. C. Puffer .....c.c.. . 939,628
Massage and air compressing machine, J. .

Fey tiiiiiineiieneseeennccineanns eeee. 939,822

Match box, automatic, J. G. Hanna........
Match holder or safe, H. M. King...eee0uus
Match machine, W. R. Swett .............
Match safe, pocket, J. F. Beatty..........
Matrices, dovetail notch chamfering ma-

chine for, H.- A. Reynolds ............
Matrix channeling machine, H. A. Reynolds
Matrix combination punching machine, H.

A. ReynoldS ......ccevvvceecenscnccnnns
Measurer, liquid, C. C. Allen

939,657

939,632
939,631

939,633
939,198

Metal box, Klenk & Fink, reissue.......... 13,038
Metal shears, G. Potstada ......eccevee... 939,627
Metallic tie, T, B. Bradford . 939,794
Micrometer, H. Spahn .....ceccoeeeees 939,562

Milk, desiccating, F. X. Govers........
Milk heater, H. C. Root......ceu. cees
Miter gage, Erikson & Wikander......
Mold, J. N. Erixon ..........

Moldmg flask, J. D. Mlllar
Molding mechamsm, W. Zimmerman

939,495
939,936
939,405
939,819
939,849
. 939,581

Mop, Wichmann & Rich...... . 939,883
Mower trimming attachmen .
Smith .........c000iaae. . 939,926

Music turner, W. & R. Mark.

. 939,525
Musical instrument strings, holder and p:

tector for, O. J. Muller.........c.e00u.. 939,734
Musical instrument tracker mechanism, T.

P. BrowWl ..uiecececococaccaanones eeos 939,387
Net frame, landing, G, M. Barnes.......... 939,381

Nut lock, W. Atkins................
0Oil and grease gun, combined, F. .]’ Ball.

Oil burner, C. Eckland ....................
0Oil cake forming machine, A. W. French...
Oiling device for gas meter diaphragms, au-

939,654
. 939,465
939,816
939,492

tomatic, J. R. Daly.......ccoovivivnnnn 939,875
Ore separator, magnetic, W. D. Ludwick... 939,523
Oven, bake, B. A. Geurink ........ ceeeee.. 939,410
Packaging machine, B. W. Tucker......... 939,353

Packing and display receptacle, W. E. Col-

DS .oiiiiiiiiiiiiiieetiiiiiiinanennen 939,807
Painting machine, wheel, J. Heinz........ . 939,416
Paper box blank machine, J. R. Van Wormer 939,571

Paper cutter and printer, automatic roll, G.

V. AL Pine cevviiniiiiiiiiiinieiaen . 939,545
Paper dish-making machine, I. Bertin...... 939,888
Paper feeder, automatic, J. Hren.......... 939,260

Paper shells, machine for making, J. Ches-
ney ... 939.948

. 939,386

Pen, fountain, H. J. Uptun
Pen holder, R. J. Cox .
Pendant, A. Jacques ...
Percolator, J. B. Livingst
Perforator, casing, Lapp & Ha
Permutation lock, O. Anderson.....
Phonograph, F. E. Holman......
Piano violin, J. Bajde........... .
Pianos, repeating action for grand F A

Wessell et al.

FT ) L
Picture hanger, adjustable, J. Degan......
Picture machines and phonographs, synchro-

nizing device for, P. Seiler............
Pipe and cleaner therefor, M. A. Hadcock..
Pipe cleaning apparatus, G. A. Lut
Pipe coupling, F. C. Pahlow .............
Pipe joint, flexible, W. A. Greenlaw..

939,337
939,247
39,608
. =39
939,908
Planter and harrow, combined, J. M. Tucker 339 ,761

Planter, corn, C. W. Lanham
Planter, corn, L. E. McQuitty..
Plow, H. H. Julich
Plow, reversible, W. Koehler.. ..
Plow, reversible, J. J. Nall............. .
Plowing machine, Kuster & Niemann..... .« 9
Pneumatic despatch system, P. R. Shill... 939,872
Pot and kettle cover, I. Chapman 9
Powder cutting machme C. Dobbs.........
Powder distributer, enamelmg, W. Lindsay. 93‘)918
Press, L. H. Conner 939
Press, H. G. Miller
Press button, R. Scheewe ...
Pressure control, automatic, J. H Sm th
Pressure generatlng and applying device, hy-

draulic, J. W. Nelson...........cccocu..
Pressure generating, controlling, and apply-

ing apparatus, hydraulic, J. W. Nelson. 939,737
Printer’s galley, A. S. 9,620
Printing and issuing machine,

North . iivtiineeineineiinescnemmecanes 939,297
Printing and issuing tickets and registering

fares, machine for, R. North 39,295
Printing machines, sheet inverting appara-

tus for use In connection with, T. R. G.

Parker

939 752
939,535

939,641

LOFTIS SYSTEIVI

P' ts the Loftis Bystem i3 a great convenience. It enables you to make beautiful and valuable gifts
Fﬂ' ch"stmas esen without the outlay of mach mon:yi. A ;xé:l:llﬂc-al; &uymelﬁt and tytl)]u can dglveh a "Lovgd one”
our choice o e finest diamonds, watches and other high-grade

ogda"“:'w;’{:h (g;f('i'i‘ta'"gl::g““d l owelry. MAKE YOUR SELECTIONS NOW from our Christmas catalog,

@ will send them for your Inspection, If
BROS.& CO, Dept. M, 180, 82 State St.,Chicago, II1. in8

satisfled, pay one-fifth
on delivery;

mounthly payments. Write for Catalog Today,

IT’S SUMMER

oom JAMAICA

“THE LAND OF SCENIC AND CLIMATIC PERFECTION”®

To add to the delightful charms of a winter vacation in
Jamaica and the West Indies, and to experience the please
ures of luxurious voyaging, make the ocean trip on one of
the superb 6,000-ton PRINZ steamers of the ATLAS
SERVICE, (Hamburg American Line), sailing weekly from
New York.

These vessels offer all the comforts and conveniences of
of our well known trans-Atlantic steamers, They are
ideally adapted for this service.

Commodious and home-like staterooms, splendid saloons,
spacious decks, excellent cuisine.

RATES One Way $45.00
TO JAMAICA : | Round Trip $85.00

Also cruises of 3 weeks duration and longer, calling at

Jamaica, Colon (Panama Canal), Savanilla, Cartagena, Santa
a, Port Limon, Costa Rica

Leave New York every week. Rate, including statee
room accommodations and meals, $125 upwards.

Send for Booklst giving full particulars.

Hamburg-American Line 41-45 Broadway, N. Y.
Boston Philadelphia Chicago St.Louis San Francisco

Produces a pure white, powerful steady Iifht ,18 absolutely
safe, and brighter thaa electricity or uety

ene—chelper than

kerosene. NO GREASE, DIRT, SMOKE DOR. Makes aad

= burns its own gas. Made in over 100 dlﬁerent styles. Every
amp warranted. Write for catalog.  Agents Wanted.

THE BEST LIGHT C0., 87 E.bth St., Canton, O.

HEODORE ROOSEVELT’S

own and exclusive account of
his African Trip will con-
tinue to be a very important feature

of the Magazine during a greater part
of 1910.

The articles already publlshed have met every expectation
with regard to their exceptional interest and value, and the
extraordmarlly large editions requ1rec| to meet the demand
have had to be increased with each number. Nothing he
has ever written has better revealed his own attractive
personality, his remarkable faculty for observation and
apprec:latlon of the 1cturesque and unusual in both human-
ity and nature. ﬁ Boston Transcript says:

“ Mr. Roosevelt has a unique way of feeling as the American nation feels.
His general sympathies, modes of thought and emphasis, and even his
prejudices are largely theirs.  That fact makes Americans follow with zest
the story of his hunting in the wilds, told with the same grim strength that
has made his political utterances so far-reaching and deep in their influences.”

In the January number he will describe hunting experiences at,

Juja Farm:
ippo and Leopar

These articles are not only fascinating narratives of adventure, they are
also authoritative accounts of the natural history of many animals but
little known to most readers. The illustrations by Kermit Roosevelt
and other members of the expedltxon are espec1ally Interesting. To

secure all of Mr. Roosevelt’s articles subscriptions should begin with
the October number.

THE WELLCOME TROPICAL RESEARCH
LABORATORIES AT KHARTUM.
(Continued from page 375.)
under the direction of Dr. C. N. Wenyon,
proto-zoologist to the London Tropical
School of Medicine, and proved such a
complete success that the work in this
direction is being considerably developed.

Entomology is another very promising
science that has claimed considerable at-
tention in these laboratories. There is
an immense field in the Sudan for an eco-
nomic entomologist, and the scope and
variety of the work done is almost be-
wildering. There are pests of every
kind infesting every living -being and
plant, and the task of reducing these
would at times seem almost hopeless.
Every year taxes, aggregating large sums,
have to be remitted owing to the ravages
of Aphis sorghi and other pests. Fatal-
ism, natural indolence, and improvidence
often prevent the natives, unless super-
vised, from taking those active measures
so necessary in cases of insect infestation
of crops. These labors have also a direct
bearing on tropical medicine, as results
have abundantly testified.

In the field of anthropology very valu-
able work has been accomplished. The
laboratories are recognized as a working
place for fellows of the Carnegie Research
Fund; and on the recommendation of the
director, Dr.  A. MacTier Pirrie was ap-
pointed anthropologist to the Institution.
In addition to his medical qualifications,
Dr. Pirrie held a special degree in anthro-
pology, and was particularly well versed
in physical work. Alfhough he labored
under the great disadvantage of not know-
ing the country, he undertook and suc-
cessfully completed remarkable journeys
into the totally unknown Burun country,
which lies between the White Nile and
Abyssinia. He lived and moved among
the tribes inhabiting this territory, and
his method of handling the natives was
highly appreciated by the government.
By his free movement among them he was
able to acquire extensive data of their
life, manners, and customs of the most
highly prized character. Unfortunately,
these expeditions proved fatal to the
young, enthusiastic investigator. During
one journey he contracted an indigenous
disease propagated by the parasite of
kala-azar. He was prostrated and inva-
lided home to Scotland, but died six
months later before he had the oppor-
tunity of setting out the results of his
work. His notes and obsérvations, as
well as those of archaological and
ethnological aspect, were worked up by
competent authorities, and have thrown
much light upon a people and their coun-
try about which nothing has previously
been known.

The chemistry section has received as
much attention as tropical medicine, for
it has an important bearing upon the
commercial development of the country.
The principal fields of investigation in
this direction have been Sudan gums,
food-stuffs, and seeds, as well as water
supply from the Blue and the White Nile
and wells. The study of gums has been
particularly exhaustive. The Sudan has
extensive forests of gum trees; in fact,
such constitutes one of its staple pro-
ducts. Inquiry showed that comparative-
ly little was known about gums, so that
great attention was concentrated upon
this subject. After some four years of
labor, the laboratories have made some
valuable additions to the chemistry of
this commodity, and it is hoped that their
labors may result in placing the Sudanese
gum industry upon a sound basis.

Unfortunately, on May 11th, 1908, the
laboratories suffered a heavy calamity in
a fire, which breaking out in the photo-
graphic dark room, practically gutted the
building, except the library, directors’
room, and one or two other depart-
ments. Not only was a very large quan-
tity of equipment destroyed, but all the
trypanosomiasis specimens were lost, to-
gether with the records of two years’
work on the subject. Nearly all the paraf-
fin blocks prepared during the previous

(Concluded on page 383.)
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aéssified Advertiéements

Advertising in this column is 75 cents a line. No less
than four nor more than 10 lines accepted. Count
seven words (0 the line. All orders must be accom-
panied by & remittance. Further information sent on
request.

READ THIS COLUMN CAREFULLY,—You will find
inquiries for certain classes 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
is no charge for this service. In every case it is
necessary to give the number of the inquiry.
Where manufacturers do not respond promptly the

inquiry may be repeatea. MUNN & CO., Ince

BUSINESS OPPORTUNITIES.

ANYONE, anywhere, can start a mail order business
at home. No canvassing. Be your own boss. Send for
free booklet. Tells how., Heacock, 1219, Lockport, N. Y.

Inquiry No. S868.—Wanted to buy nickeloid for
buttons.

HELP WANTED.

WE WANT LOCAL REPRESENTATIVES in every
city, also salesmen to handle a lighting system which
makes and burns its own gas. Much cheaper and su-
perior t0 gas or electricitﬁ For further particulars
addres Gillett Light, 9 W. Michigan st., Chicago.

Inquiry No. 8960.—For the address of the Wind=
sm& Mfg. Co., manufacturers of waterproof collars and
uffs.

WANTED.—Marine Engineer with capita) to invest,
capable of taking management of machine shop in steel
ship building plant now under construction. For par-
ticulars address Post Office Box64, Vancouver, B. C.

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

PARTNERS WANTED.

WANTED.—Partner with sufficient capital or a busie
ness tirm or_corporation to manufacture article under
Patent No. 855.032 on a royalty basis or for sale.. Goods
are staple and cheaply made. Partner, Box 773, N. Y.

Inquiry No. 8987.—Wanted, the manufacturers of
thet Van Winkle Woods & Sons, and the Weber power
meters.

PATENTS FOR SALE.

FOR SALE.—Patent No. 936.141. Improvements on
airships and aeroplanes. For further information
write E??xl A. E. G. Lubke, 82 Clayton Street, San Fran-
cisco, Cal.

Inquiry No. 8996.—Wanted addresses of manu-
facnurqrigf mackinery for working orange wood mani-
cure sticks.

FOR SALE. Patent No. 900,457. An improved lathe
rest tor holding cylinders while being bored inan engine
lathe. For further particulars address A. E. Whiting,
Weston, W. Va.

Inquiry No. 8990.—For iuformation regardin,
shoes not made of leather but similar to the same an
are as durabie.

PATENT FOR SALE.—Combination trunk and typee
writer desk; a very useful device for travelers. The
change cau be made in a minute trom a trunkto office
desk, with typewriter in place, and pigeon hole annex
remove typewriter and put in its place a looking glass,
and you will have a perfect dressing table, useful for
either sex. T will sell this patent outright or graut
license to manufacture on royaity. U. 8. Pat No.

aren
917,161, April 6, 1989. Address M. R. Schultze, South-
ampton, N. Y.

Inquiry No. 9014.—For manufacturers of ma-
chinery, supplies, etc., to equip a small plant for the
manufacture of iridinum-tipped gold nib making for
fountain pens.

THE SANBORN BAG ILIFTER. A d vice to assist
in handling bags of grain, cement, etc. Saves the
fingers and avoids damage to Ig:g Samvple sent free
on request. H. & E. Sanborn, Portland, Maine,

Inquiry No. 9016.—Wanted, machinery necessary
for an inStallation of a plant for reficing salt by a
modification of the Bessemer process.

.

FOR SALE.

FOR SALE.—Engine lathe, swings 93 in., takes 25in.
betweencenters. Cowplete with full set change gears
to cut all size threads, 3 to 40in. Price only $43.50. Ad-
dress L. F. Grammes & Sons, Allentown, Pa.

Inquiry No. 90:23.—Wanted, to buy silk machines
from re-reeling, twisting, doubling, to the final process
of making it into clothes.

SITUATIONS WANTED.

MECHANICAL ENGINEER.—Graduate Karlsruhe
Technical University; 27 years of age; two years practi-
cal experience, with excellent references desires im-
mediate employment. Address R. F. Seubert, 109 Gar-
field Place, Brookiyn.

Inquiry Neo. 9025.—Wanted, address of rubber
manufacturers in Germany.

MISCELLANEOUS.

“LIGHT, HEAT, MAGNETISM AND ELEC-
TRICITY are all one and the same thing.” [f you
want to know what they are, send fifty cents for
aT copy of this pamphlet to A. M. Howland, El Paso,

'exas.

Ingquiry No. 9028.— Wanted, to buy a washing
machine that is run by a coil spring motor.

HAIR GROWS when our Vacuum Cap is used a few
minutes daily. Sent on 60 days’ free trial at our expense.
No drugs or electricity. Stops falling hair. Cures
dandruff. Postal brings illustrated bookiet. Modern
Vacuum Cap Co., 556 Barclay Block, Denver, Colo.

Inquiry No. 9029.— Wanted, catalogues and all
information on machinery for braiding straw in manu-
facturing straw hats.

LISTS OF MANUFACTURERS.

COMPLETE LISTS of manufacturers in all lines sup-
plied at short notice at moderate rates. Small and
special lists compiled to crder at various prices. Ese
timates should be obtained in advancs.  Address
Munn & Co., Inc., List Department, Box 773, New York.

Inquiry No. 9034.—For manufacturers of machine
ery that couid reduce stumps to kindling wood.

A LIST OF 1,500 mning and consulting engineers on
(Iz,:;ngg. 515.%0 veAr%dvaluaﬁIe lisé gor %lrcﬁlariﬁng, ote.

"1 3 ress Munn -
ment, Box 7i3, New York. @» Inc, List Depart

JInquiry No. 9036.—Wanted, the address of the
manufacturers of “ Cycle Ball Bearing Suspenders.”

Inquiry No. 903S.—Wanted, the address of tbe
Chipman Electri¢ Puritying Co.

Ingquiry No. 9 o—
Saterr Ry 042.—Wanted the address ot Farney

mggg%gglgg PO%s.-wtinted the address of }:he
y of mirrors ai are rran:
the light in the rear is stronger. sparent when

Inquiry No. 9044.—Wanted to bu, d
nry(t‘or aga.te polishu;lz. anted 7 outfits neces-

Inquiry No. 9043.—Wanted the address of the
International T.umber and Development Co., manu-
facturers of hardwood.

| Printing plate, C. OWeNS8 ..eeeveeecnneenns 939,739

Printing press, multiple, A. Scheuerer, Jr. 939,553
P'rojectile, H. M. Gleason 939,68
Pulverizer, M. J. Williams..
Pump, Heimann & Flatow
Pump, air lift, F. G. Kimball
Pump, blower, and the like, centrifugal and

similar, W, Scheurmann
Pump bracket, L. A. Washburne
Pump or apparatus for raising water by

means of compressed air, pneumatic, T.

O, PEITY cececoeacricsicocccncancssanes 939,307
Punch, metal, W, C. Robinson...... cesoess 939,324
Punching machine, rotary, F. Koelsch...... 939,958
Purse or bag frame, Hiering & I'uller...... 939,255

Puzzle, A. Schesnack ............ . 939,552
Puzzle, base ball, T. Mooney ...... ceese.. 939,612
Quadrant adjustment, split switch, J. L.

Soutar ......ciiiiiiniiiiaa. P, .. 939,561
Quebracho extract, treatment of, Redlich &

. Wladika ....... eee . 939,742
Quoin, M. Muchler ......... 939,950
Race strap, L. B. Garrison . 939,902
Rail, N. Rendleman ......... ... 939,319
Rail fastening, J. Hitzert . . 939,419
Rail joint, E. J. Frost ..... .. 939,240
Rail support, G. M. Cote .. .. 939477
Rail tie, A. J. Chambliss ........... . . 939.801
Rails, manufacturing, N. Rendleman...... 939,320
Railway crossings, groove filling device for

street, P. K. Young ..........cecuuue. 939,463
Railway rail joint, H. T. Fiske. 939,239
Railway rail joint, W. Wallace.... . 939,358
Railway rail joint, R. S. Du Bose.... . 939,814
Railway safety device, O. J. Berend ...... 939,201
Railway switch mechanism, B. Legault... 939,279
Railway tie, metallic, J. G. Snyder..... 939,343
Railway track construction, S. J. Scott.... 939,836
Railway track rail holder and brace, J. T.

L3 T 939,767
Railway track tamping machine, W. C.

Maxwell ..u.iieiieeerneennnnennnnnns 939,847

Railway traffic controlling system, H. Bezer 939,659
Rake. See Lawn rake.
Ratchet and drill extension, H. J. Forster.. 939.900
Razor blade stron, I. Conrad............... 939,219
Razor, safety, W. Diebel . 939,400
Razor, safety, H. Wilcox ............ . 939,935
Reamers, arbor for shell, R. H. Stearrs.... 939,345
Recentacle closure removing device, H. E.

Shepard .....ccvvvviicnncensannsannans 939,641
Refrigerator, E. F. Cramer . 939,891
Refrigerator car, H. Pries ................ 939,315
Refrigerator drip pans, automatic alarm for,

J. F. Phillips ................ . 939.311
Registering apparatus, . 939,296
Reinforcing bar, T. W. Jenks........ 939.962
Relay, electromagnetic, D. I. Garretson. 939.409
Resawing machine, H. J. Gilbert...... ee.. 939.903

Resilient wheel, J. Rountree.............. 939,748

L
MODEL 19—$2000

The only car of Established Reputation
at a Moderate Price

If there is any probability whatever of your buying an automobile for
1910, you ought to see this remarkable car before making your purchase.

Everything about it represents the refinement of construction,
together with running qualities that are a revelation to those who have
owned other cars.

This Model 19 is not made to sell in big quantities, and dealers have
already placed definite orders for all the cars we can build.

We strongly advise those who are contemplating the purchase of a car
of this character, to get in touch with us immediately. Brochure
giving full details sent on request.

HAYNES AUTOMOBILE CO., 124 Main Street, Kokomo, Ind.
LICENSED UNDER SELDEN PATENT
Member of Association of Licensed Automobile. Manufacturers
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Rivet spinning machine, W. P. Seng.939,558, 938,559
Roasting and like furnace, U. Wedge...... 939,880
Roasting furnace, U. Wedge 939.881
Roasting furnace, A. R. Wilflev.......... 939.936

Roll shaping apparatus, W. U. Dennison...
Roller, A. E. Blight .
Roller, road, Todd & Farquhar..........:..
Rolling structural material, regulating in-

itial strains in, A. H. Emery......... 939,676
Rope making machine, H. Personett....... 939,308
Rope portieres, laying table for, W. T.

Smith ..ot 939,873
Rosin, bleaching, T. C. ‘Minor.. . 929733
Rotary carrier, F. A. Johnson..

. 939,700
J. A. Mack 939.609
9

J. Marks ...

Rotary engine,
Rotary engine,

Rotary engine, G. Schulz 929,751
Rotary engine, J. A. Quill ................ 939,861
Rubber soles to boots and shoes, apparatus

for applying, E. A. Saunders.......... 939,830
Sack holder, J. E. Hull .......... . 939,508
Safe, wall, W. H. Reynolds 939,322

Sage brush and weed cutter, Gale & Krengel 939,595
Sand mold flask, J. D. Millar 939,8
Sash bar construction for skylights in green-

houses, J. F. M. Farquhar............. 939,592
Sash holder, J. N. Hilton ...... coee . 939,500
Sash holder and lock, T. Kephart. . 939,709

Sash lock, J. C. Deggim....
Sash lock, H. Neble ......
Sash, metal, H. H. Forsvth

Sawing machine, A. Fisher.....
Sawing machine, F. N. Trevor............
Sawmill carriage operating mechanism, C.

L TOMeS i e

Scaffolding, G. E. Humphries, reissue, 03

36,
Scale, F. H. Buckingham .
Scale, 8. C. Cooper .. .809
Scale, J. L. Pipe ........ . 920.857
Scale, W. F. Stimpson .................. 939,875
Scales, friction and inertia counteracting de-

vice for, E. H. Strauss................ 939,347
Scorer, pork or like, H. Matthews. 939,846
Scraper, Dumond & Hall.................. 939,404
Seraper, road, C. H. Casner......... 939.664, 939.665
Screw machine, automatic, H. B. Lester... 939.604
Sealing apparatus, J. C. Thom............ 939,453
Search lights and the like, remote electric

control system for, A. Le Bl 939.719
Seat frame, Budd & Wolle..... . 939,389
Seeder, sugar beet, G. M. Roos............ 939,635
Seminlastic substances, instrument for hand-

ling, J. Holtzmann ................... 939.693
Sewer traps, testing plug for, J. F. Christy 939,804
Sewing machine embroidering attachment.

D.C.Lee cornrnnniinnnnnnennnennn.. 929,603
Sewing machine, overseaming, B. Prazak... 929.548
Sewing machine work holder, A. H. De Voe 939,894
Shade and lace curtain support, window, H.

P 01 ) S T 929.R08
Shaft coupling, F. B. Richardson..... . . 939.744
Shaft support, buggy, J. D. McCabe....... 939.852
Sharpener, dental instrument, C. Wiethoff.. 939.365
Sharpener, disk, F. H. Klenke............. 939,713
Sharpener, lawn mower cutter, V. Willimack 939,885
Sharpening and honing device, razor, T. Dos-

B2 1 .o 939,402
Sharpening device, blade, W. D. Chapin.... 939,215
Shears. See Metal shears.

Sheet metal bodies. forming, I. N. Jones.... 939,702
Sheets, guide mechanism for traveling, L.

. Doman ................ seeceeessss. 939,897
Shinping package. F. F. East... .. 939,232
Shock loader, J. B. Schuman.. . 939.335
Shoe, sewed. G. L. Pierce . 939,624
Shutters and elevators, ete.. electrical con-

trolling system for rolling or sliding,

L. Q. WHlson .....ovveniinnninnnnnnnnn 939,650
Sign apparatus, repeating mechanical, F. A.

Rudolnh ... .o i iiiiiiiiiieinnanns 929,550
Sign, rotatable, D. I. Whiteside. .. 929.768
Silo, F. J. Van Cott ....oeeenr.. .. 939.355
Silo, C. Gminer .................. 929.826
Silver, assayving for, J. C. Hames.......... 929.413
Sinks, adjustable support for, F. J. Raehn.. 939.741
Skate brake, roller, 8. J. Nesbitt, Sr....... 939.536
Skate, roller, T. Spacle .....ceeceeee 929.451
Sled, J. Z. Ducharme ............ eeee. 939,231
Sleigh attachment, S. I. Charles... eee. 939.666
Slicing machine. meat, I. Heller ......... 939.417
Snap hook, T. T. MOITOW......... 939.531
Snap hook, M. Maki ............. 929,727
Snap switch, two-pole, L. Kellner......... 939,599

Snow from streets and sidewalks, machine

for melting, H. E. Willsfe............ 92
Snow guard for roofs, J. M. Lair . ¢
Soav making apparatus, W. A. Grant. .. 97
Solder for aluminium, L. Goppman........ ¢
Sole leveling machine, Parker & Collver... 9*
Sole pressing machine, B. B. Winkley.....
Sound locating device, J. B. Taylor
Spark arrester, E. L. Ridgway
Speed device. variable, W. F. Main
Speed indicating or recording device, W. H.

Bristol ...... e et i, 939,209
Speed transmission mechanism, changeable,

B T 939.643
Spice box, B. Frank ............... . 939825
Spoon, souvenir locket, I. Holsman. 929,840
Spring wheel, H. H. Tavlor............... 929,565
Stacker, hay, A. B. & M. A. Clippinger... 929.893
Stalk cutter, J. R. Weatherly............. 029 573
Stamp affixer, B. W. Nielsen..... .. . 929,537
Stamp, hand, A. D. Joslin... .. 939,513

BY SPENDING YOUR HOLIDAY
MONEY to the BEST ADVANTAGE

START NO

THE CENTURY PLAN OF LIBRARY-BUILDING MEANS
A SAVING OF MONEY
An Honest Effort « “ 1]

along carefully thought- “

H 4 WHY SPEND all your spare money on the complete works
out !mes to. pro.vxde the of ONE author, andycumb?:r your library shelves pwith many
readmg PUHIC with books books which you will never read, when, for the same money or
strictly worth while | less, you can get the chief works of a number of authors by taking
adv of this plan? ’

The Only Plan for the Practical Man or Woman
-‘ Exercise the same intelligent discrimination in planning your
library as you would in planning the other details of your home

UNITS OF 7 SETS NOW READY
GEORGE ELIOT 4bsesctatediicnot bisporwarsuitor,  Dipograhicaly Value $14

7 Vols., III Romola; Silas Marner; IV The Mill on the Floss; V Felix Holt; VI
28 Illustrations  Middlemarch ; VII Middlemarch.
B ALZ AC Twenty of the great masterpieces of Balzac's ** Comedie Humaine » v lue $1 4
(Human Comedy), in which he pictures every phase of French life and a
7 Vols., character under the classifications Scenes of Private Life, of Provincial Life, of Pari-
28 Illus. sian, of Military and Country Life, and Philosophical Studies.
HUGO Among the greatest productions of literary genius. Les Miserables is easily Value $l 4
the most imposing literary monument of the Nineteenth Century. I-V
7 Vols., Les Miserables—1 Fantine ; 2 Cosette ; 3 Marius; 4 Saint Denis; 5 Jean Valjean ; VI Notre
28 Illus. Dame de Paris; VII Ninety-Three.
Notable for the beauty of its illustrations by cele-
brated modern artists—Remington, Clinedinst, value $ 14

WASHINGTON IRVING
Castaigne, Du Mond, Kemble, F. O. C. Darley, etc. Twelve

7 Vols., 28 Illustrations r
titles, including Sketch-Book, Knickerbocker’s History of New York, Bracebridge Hall, Crayon
Some of the finest creations of Dumas

Papers, Tales of a Traveler, The Alhambra, Astoria, etc.
areintroduced in theseromances which Value $l4

DUMAS’ VALOIS ROMANCES
present a vivid picture of the France of the Huguenots.

' 7 Vols., 28 Illustrations
I Marguerite de Valois; II Catherine de Medicis; III La Dame de Monsoreau ; IV Chicot the Jester;
V The Forty-five Guardsmen ; VI Henry of Navarre; VII The Conspirators.

Thrilling stories of the most dramatic pe-
riods of English history with the famous Value $14

AINSWORTH’S HISTORICAL
illustrations of George Cruikshank. Vol. I Windsor

ROMANCES 28 1711},,:1:&}:0“: Castle, A Romance of the Reign of Henry VIII; II-IIT

Tower of London—1Janethe Queen; 2 Mary the Queen; IV-V Guy Fawkes—1 The Plot; 2 The Dis-
covery; VI-VII Jack Sheppard, Part 1; Jack Sheppard, Part 2.

The author of The Mysteries of Paris and The Wandering Jew v l $1 4
has had hosts of imitators, but in the realm of pure, untram- alue

EUGENE SUE
7 Vols., 28 Illus. meled romance he still remaine without a peer. The Wandering Jew, Vols.

I-IV—11Inn of the White Falcon; 2 Hotel de Saint-_izier; 3 The Protector; 4 The Cholera. The

Mysteries of Paris I-II—1 The Tapis-Franc; 2 Rigolette ; 3 Doctor Griffon.

N t These are all Century Library Editions, which means good paper, clear type, and beautiful
OU€ jljustrations. The binding is a silk-finish ribbed cloth, with titles on labels stamped in gold,

and finished with gilt tops and trimmed edges. A different color scheme has been used with each set.

Our Great Club Offer vith The Century Magazine

ANY TWO SETS AND THE CENTURY FOR ONE YEAR FOR $15, PATMENTS $1 A MONTH

[{3 [{}

3 THREE €« “ “ “« .« “ “ ““ 22 “ 2« "
““ FOUR “ “« “ “« “ “ “« “« « 29 “ 2 ¢« “
« FIVE ¢ “ “ “ “ “ “ “ 36 “ 3 « “

The Century Magazine Will Be Mailed to Any Address Desired
HOW TO ORDER Send us only $1.00 now with order written on your letter-head,
andl' l Afthil adverti l: sllz’eetk with tllle decirehd sets phlm‘;:.
indicated b, ite titles. ter you receive the books mail us each month the
ga;"::l::: ::ec#ic:; 'o'p(p{Zi?: ’t’lox:'c‘lull: p::cc until the latter 1s paid. All charges prepaid to points
within the U. S. exclusive of Alaska and island possessions. :

THE CENTURY CO., Union Sq., NEW YORK

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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(Concluded from page 381.)
eighteen months, and containing the im-
bedded organs of fowls dead of spiro-
ch®tosis, were lost, and thus a far-reach-
ing investigation has been temporarily
arrested, and it has not yet been possible
to replace the material. Upon the receipt
of the news of the catastrophe, Mr. Henry
S. Wellcome, to whose munificence the In-
stitution was due, immediately offered to
replace the lost equipment; and thrrugh
his generosity the laboratories were com-
pletely refitted and re-equipped with the
most modern appliances, so that work
could be resumel with the minimum de-
lay. Consequently, so far as general use-
fulness goes, the Institution was only tem-
porarily crippled.

Work is now again in full swing, and
it should be pointed out that there is a
very large field to be covered yet. If the
various countries interested in the exploi-
tation of the continent could establish
similar laboratories to this in their re-
spective territories, it would soon become
a white man’s land, and through con-
certed action the terrible maladies which
at present arrest development wculd be
completely subjugated.

Py

ARTILLERY FOR AIRSHIP ATTACK.

(Concluded from page 373.)
is clamped tight against the axles. The
third type of cannon is of a much heavier
build than the two which precede, see-
ing that in this case it is designed to be
mounted on shipboard, and hence the
weight does not need to be reduced as in
the other cases. It is of a considerably
larger caliber, this being 10.5 centimeters
(4.2 inches). In most of the details it
is designed on the same lines as the
second type. It is intended to be mounted
generally upon torpedo boats or swift
cruisers, and naturally the gun can be
brought into service as an ordinary can-
non in cases where it is needed. For the
gun proper, the weight is 3,080 pounds,
while the support weighs 3,520 pounds,
giving a total weight of 6,600 pounds for
this type. Like the former, the angle ot
elevation is. 75 degrees at a maximum.
The projectile, weighing 40 pounds, has an
initial speed of 2,300 feet per second. A
horizontal range of 44,500 feet is reached
in this case, and we have the unusual
height of 37,620 feet.

The present types of gun were given a |

series of tests by firing upon captive bal-
loons, and two of our engravings illus-
trate this feature. In one case we ob-
serve the balloon, which has not been.
hit by the shot, and this can be clearly
seen by the trail of smoke which shows
the path of the projectile. In the second
view is represented the effect which takes
place when the projectile strikes the bal-
loon, and we have the detonation of the
grenade and at the same time the ex-
plosion of the gas and the destruction of
the balloon.
— Do
Alcohol vs, Gasoline Engines,

Almost any engine with a well-designed
carbureter will run as well with alcohol
as with gasoline, except for a difference
in ease of starting and in certainty of
operation at low speeds. By using alco-
hol in an alcohol engine with a high de-
gree of compression the fuel-consumption
rate in gallons per horse-power hour can
be made practically the same as for gaso-
line in a gasoline engine of the same
size and speed. An alcohol engine with
the maximum compression for alcohol
will have 30 per cent more available
horse-power than a gasoline engine of
the same size, stroke, and speed, and the
weight per horse-power may be less.
Tests with mixtures of gasoline and alco-
hol showed no gain in efficiency over
gasoline or alcohol alone. Diluting gaso-
line with water did not affect fuel econ-
omy.

With alcohol the case was different,
but with dilutions up to 80 per cent
alcohol the effect was so slight that 80
per cent alcohol is a cheaper fuel than
90 per cent if it can be had for 15 per
cent less.

“THE PEN YOU WILL EVENTUALLY BUY"”
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suggest:

A good fountain pen is a sensible purchase. Every
member of your family, or associate, has, at some time,
wished for a Waterman's Ideal of his own.
pen is to give that which is useful and which is known to

To give this

Waterman's Idzals are easy to buy, because you
can locate them in the best stores in every city in the
world.  You can identify this pzn by the imprint and so
can the person you give it to.
of inventing fountain pen perfections, designing and fu'fill-
ing the demands of a world of people, who are enthu-
siastic over successful things. Waterman's
Ideals were a success from the start,

Our history has bzen one

Universal Christmas Gift.

From al!l Deelers R

D )
l|||IlIlIIIIIIlIIIIIIIIIIIIII

I I
B | Thel f Quali
e e Imprint of Quality
2 For the benefit o f Christmas buyers and the
i=(¢3 thousands upon thousands of continual
- : users of W aterman’s Ideals, who purchase
]| either for self or as gifts, we :
|
| u"
2 Z'@,hp the best there is.
Usefulness and high quality com.-
bined with a wide assortment of styles
and sizes make this the
4
25c. e‘xp:rn “m

L. E. Waterman Co., 173 Broadway, N.Y.

8 School St., Boston, 209 State St., Chicago, 734 Market St., San Francisco,
136 St. James St., Montreal, 12 Goldeanne, Loudon, 6 Rue de H.qnovre, Paris.
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PRICE
(BCENTS

Copyright, 1909, Ly MunxN & Co., Inc.

The
Middle West
Number

of the

SCIENTIFIC
AMERICAN

On December 11th, 1909, the Scien-
tific American will issue a number
devoted entirely to the wonderful Mid-
dle West region of the United States, a
number which will set forth broadly and
lucidly not only the agricultural interests
of that region, but also those larger en-
gineering undertakings which are des-
tined to transform the Middle West, in
part at least, into a manufacturing ter-
ritory.

With that object in view the Middle West Number will publish articles on the following

subjects:

I. The Chicago and Gulf Waterway.—An illus-
trated desciiption of Chicago’s drainage canal, an en-
zmele‘-lring work which stands without apamllel in the
wor.

II. Chicago as a Railroad Center.—Chicago is
the greatest railroad center in the worid.

111. The Wonderful Grain Trade of Chicago.
—Chicago is an enormous wheat bin, into which much
of thegrain raised in the middle West is poured.

IV. Shipping on the Great Lakes.—Most of the
iron ore that is now smelted in Pennsylvania is mined
in the middle West, To transport it to the blast fur-
naces of the East at a cost which will enable American
steel makers to compete with foreign steel makers, it
has been necessary to devise a new kind of lake trans-
gortauon Ships of 10,000 and 12,000 tons burden have

een copstructed which convey ore at small cost
through the Great Lakes, and which are without a
counterpart anywhere in the wcrld.

V. The Handling and Shipment of Iron Ore.—
The above-mertioned fact tha tiron ore is mined in the
middle West and smelted in the East has necessitated
not only the construction of special freieht-carrying
steamers, but also the designing of special machinery
for loading and unloading the ore from the steamers.

VI, Freighting on the Mississippi.—Freighting
on the Mississip 1 is a more important industry than
most of us may realize.

VII. The Steel Industry.—One of the greatest
aeel plants in the world is that which has been built at
ary.

Vill. The Freight Subway System of Chi=
cago.—Chicago can boast of a rational system of hand-
lmg freight by meauns of subways.

IX. The Water Quﬁply of Chicago..—Chicago’s
source of water is Lake Michigan. Tbe city is supplied
with water by means of a tunnel which extends two
miles out into the lake.

X. Reclaiming Arid Lands.—The United States
Government has under way many irrigation projects
for the purpose of reclaiming lands waich are arid, but
which will clossom if properly watered.

1. Harvesting the Grain of the Middle

est.—Farms thut cover not acres but square miles,
crops that aggregate not simply bushels but car-loads,
haverendered it necessary to plant and harvest on an
unprecedented scale in the middle West. The in-
genious agricultural machirery which has been de-
signed to cope with tnese peculiar conditions is de-
scribed and illustrated.

The Middle West Number will be more than twice the size of the

regular SCIENTIFIC AMERICAN.

It will be lavishly illustrated. It will

be contained in a colored cover which strikingly depicts Chicago’s grain
elevators at work. Order from your newsdealer or from

MUNN & COMPANY, Inc.,, 361 Broadway, New York City

Stamp mortar, M. P. B0SS.cceeessecsesssse 939,208

Starting and separating gate, R. V. Jones.. 939,703
Steam generator, F. N. Tilt0N. e asoeannnns 939,759
Steam trap, Singer & Pratt... .. 939,450
Steam trap, N. English.. . 939,667
Steering gear, R. S. Riley . 939,323
Stirrup, safety, J. L. JameS.....cc0c00e... 939,697
Stoker for furnaces, mechanical, F. W.
Seyboth ...iiiiiiiiiiiiinniieanns . 939,869
Stone cutting machine, W. F. Meyers ...... 939,528
Stone fluting machine, G, N. Williams, Jr. 939,577
Store service credit system apparatus, C. F
Kettering ....ooeeeereneennennnnnnennnns 939,267
Stove, L. Moore ............. 939,529

Stove, Choltus & Jeannesson
Superheater for use in connection with vul-
canizers and other apparatus, J. Berliner
Surfacing machine, A. H. Whatley......... 9
Surfacing machine, F. R. Allen... 00
Suspender check, F. B. Hawes.
Suspenders, G. M. Edgarton ..............
Suspending device, portable, C. F. Redman.
Sweeping compound, Wolfgram & Klausman.
Syringe or the like, C. P. Leyner..
Syringe, vaginal, E. H, Keske.........
Table lock, extension, J. A. Barbrake.
Talking machine, W. W. Wooster..
Tape, T. P. Himes ......cc.viviernecnnann

939,890

Telegraph sending machine, J. A. Hulit.... 939 507
Telegraph system and apparatus, T. B.

DiXON tivniiiiiiiie i ieernenannnnnnnns 939,401
Telegraph transmitter, B. F. Bellows....... 939,383
Telegraph transmitter, G. M. Goddard..... 939,683
Telemeter, H. Wild ..........ccevievn.n. 939,366
Telemeter rod, C. E. Flanagan....... ... 939,489
Telephone attachment, H. R. Palmer...... 939,439
Telephone system, F. E. Summers......... 939,756
Temperature regulating apparatus, J. M.

1 T S S 5 5560005800 00000004 00600003006 939.858
Thermostat, H. G. Geissinger . . 839,957
Thread cop, A. N. Chartier ............... 939,667

E. H.

. 939,445
939,735
939,678
939,384

Thread cutting mechanism, filling,
Thread cut't'n‘i.g. tool ’ W ........
Tie holder, A. A. Felix....

Time loc'k,.E.. M. Benham ..

LY 5656600600990 0000000000006 600039000 939,491
Tire, cushion, W. E. Marengo . 8 939 5‘_’4
Tire fastener, L. M. Nelson ...............

Tire for vehlcle wheels, elastic, B. M. de Sa
Tire, pneumatic, J. L. Maitland...........
Tire protector, F. R. & C. R. Colvin. ..
Tire, resilient, W. H. Rowling............
Tire, vehicle wheel, T. Midgley.....

Tongue, draft, T. Pojar................... 9.

Tonnage equating machine, J, M. Daly...... 939,222
Tool, F. H. Gruer .......c..cceeeeeeuns 939.496
Tool, pneumatic, C. Christiansen . 939,803
Toy, J. B. BOWINAN see.vererernnenns ... 939,586
Track sanding device, E. L. Larson....... 939,718

Track supporting devu:e, overhead, Neller &

Louden . 939,618
Traction device, M E. Schmidt. 939,334
Train switch, electrically actuated, J. Y.

2114 R 3 606000000008000000000000080000 939,626
Tramways, point operating mechanism for,

T. N. AtKIDSON tevveeneennrneeneonnnns 939,939
Transm‘ssion mechanism, temperature con-

trolled, H. H. Tayior ..ceeeeeeernnenns 939,566
Trap, P. Elfstrom ........ ... 939,818
Tripod, J. M. Pullen ....... .o. 939,859
Trolley head, T. R. Stam . 939,564
Trolley head, J. J. Bennett .....cccccee... 939,658
Trough. See Eaves trough.

Trousers stretcher, E. N. Hallett.......... 939,831

Truck, J. F. Fierke ......ccece0ee oo 939,406
Truck bolster, J. J. Byers ..... .. 939,946
Truck, car, C. S. Shallenberger . . 939.870
Fruck, hand, A. B. Kerndl . 939,600
I'ruck, llftmg, A, A. AEke.. 939,783

Trucks, blocking device for, Lattneen& Rob-
110 (58 5080000060000 60800000
Trunk, wardrobe, G. H. Wheary..
Tube mill lining, G. H. Rotherham
Tube welding apparatus, Dicke & Klinkmann
Tubing, apparatus for making spiral, E. T.
Greenfield ............iiiiiiiiiieeiet.
Turbine, C. A. Kaiser ......
Turbine, J. H. Felthousen
Turbine, internal combustions
Deod

. 939, 018

939 091

939,244
. 939.514
939,821

D O PRI Y 1.1
.. 939,363
. 939233

gas,

Twine making machine, C. Kleren
Twine., take-up, J. B. Eastman......

Typewriter attachment A, C. Kendrick.... 939,265
Typewriter carriage stop mechanism, M.
Sargent ... iciiiieiiiiiiiinen 0000000

) 929040
()

5 79
‘)39 583
939,587

Typewriting machine, C. B Yaw..
Typewriting machine, E. E. Barney
Typewriting machine, A. T. Brown

Umbrella, folding, X. J. Zoller 939.842
Valve, T. J. Hendricks . 979,499
Valve, J. L. Fitts ........ 939,873
Valve, air, J. W. LedouXx .......ceec0000.. 939,277
Valve device for corrosive liquids, W. H.

(2311309 0 S 8 m 6000600000 000080060000030000 929.927
Valve, regulating, B. Blumel.. . 939,792
Vault closure, Myers & Doister.... . 939.922
Vegetable cutter, Myers & Kahne.. .. 939,951
Vehicle body, E. W. Crosby.......... . 939.478
Vehicle wheel, L. Garnier ... . 939,681
Vehicle wheel, T. Hubscher .. 929.695
Vehicle wheel, spring, E. Murray..... .. 939,432
Vehicles, fore carriage of, J. Schmitt..... 939,555
Vending machine, coin controlled, E. F.

Spaulding .........ccciiiiiiiiiiiiiiees 9239 563
Violin, F. O. Fish .......coiviiinneinas 939,486
Vise, quick acting woodworking, g
- Mentzer 939,284
Voltaic high-current arcs, production: of, II

1S b Y S8 58 560000000 A00B66HA 979 142

Voting machine, Stacy & Julius....939,7"
Voting machine counter eonstructlon C. F
Currey

, 959929
970 674

Vulcanizer, F. E. Sm'th .. 979 212
Wagon *bed, C. B. Tillerv .. 9°9 758
Wagon, dumping, J. Hpberlmg .. 970.414
Wagon, dumping, T. Wright.............. 939,782
Wall and constructing same, composite, J.

H. Magdiel ..........c.cc.iiiiinnnn.. 939,726
Warn stop motion, electric, J. Regan...... 939 924
Washing machine, W. C. & L. R. Simmons. 939,340
Washington machine gearing, A. Van Wor-

11T 939,645
Water closet disinfecting devices, valve for,

e e N T T T P T T T T T P T 939.424

Water gage, H. H. Vaage ...... .
Water heater, electric, ILevy & Blanchard
‘Water motor, J. Hubmann ..........
Web coating machine, W. A. Daniels
Weighing machine, W. W. Rosenfield.
‘Wet machire, W. White .................
Wheels, manufacturing metal, G. Kowarsky

. 939.673
93

Whip socket, R. Habekost ............... 939,246
Winding mechanism, self, Blodgett & At-

Kinson ....ciiieiiiiiiiiiiiiiiaiiin, 929,791
Windmill tower, W Hopper............... 939,504

Window operating mechanism,
S. Gourlay
Window screen, H. B. Wilson
Wire reel and mounting therefor, F. P.
10 5 8508000000000000000
Wire splicer, I. G. Huston 56
Wire stretcher, J. F. Ball
Wood blight comp051tion, J. W. Lafer.
Woven fabric, T. B. Dornan
Wrench, E. C. & G. W. Rea
Wrench, D. Mallory ..
Wrench P. Bartok 939,788
Wrench, L. G. Van OTMOr .....ooovvreinns 939.879
Yarn cleaner or slub catcher, G. W. Foster. 939,490

939.412
.. 939,780
Mur-

929.616
.. 939,509
.. 929787
.. 939,273
- 939.230
939.317
939.728

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., Inc., 361 Broadway,
New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
voing list. For terms and further particulars
ﬂigdll'(ess Munn & Co., Inc.,, 361 Broadway, New

ork.

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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The Engine—Not The
Operator

sdigh Wheels Travel al. Roads,
Because all Roads are made to
be traveled by High Wheels.
The Holsman is the standard of high-
wheeled motor vehicles. New-all-Ball-and
Roller-Bearing-Motor. Air cooled—
mno water to freeze—solid rubber tires—
@o delay—no tire bills to pay.
Simpile in Construction—
Easy to operate—Eco-

All classes of
operators get sat-
isfactory service
out of

nomical In Upkeep.
Built by the oldest and largest
wmanufacturers of high-wheel auto-
amobiles in the world. Write for
descriptive illustrated catalogue.
HOLSMAN AU’TOMOBILI co.
Suite 230 Monadnock BlkChicago

"COLD :GALVANIZING.
*AMERICAN PROCESS. NO ROYALTIES.
SAMPLES'-'ANDINFORMATIUN on APPLICATION.

prm— NICKEL

AND

I H ] gr?;?:\:ense

Not only efficient, but simple, sure, economical.
Built on' right lines for full power service,

Electro-Plating Styvles of ergines addp\ed to all uses, Vertical.
s i Material Horizontal (Portable and Stationary) and Traction.
ooaratss and [Materia Air-cooled, \Vater-cooled, 11,025 horse power. For
THE catalog and particulars address
Hanson &éxanWlnkle INTERNATIONAL HARVESTER CO. OF AMERICA
s

(Incorporated)

Newa rii. No Jo 15 Harvester Bldg., Chicago, U. S. A,

28 & 30 S. Canal St.
Chicago.

Excelsior Springs
Missouri A little higher in price,

With its improved hotel accommodations and a general better- perhaps, but give

ment of local conditions, Excelsior Springs has become an
ideal health resort. Double the Wear

The known curative powers of the waters of its various springs have and Treble the
0” ; been of incalculable benefit to thousands of sufferers from Bright’s Protecti
G lasses disease, rheumatism, stomach troubles and kindred disorders. rotection

Remember the name Excelsior Springs is located in Clay County, Missouri, thirty-three P, ’gs"c"""’ E‘:Ie;—!;,w’"-”‘e
miles northeast of Kansas City, on the ecommendifirem.

- 8 DR. JAEGER’S S. W, S. C0.’S OWN STORES:
I cago New York, 306 Fifth Ave., 22 Maiden Lane
Brooklyn, 504 Fulton £t.: Bo:ton 225 Boylston St.;

Phila., 1516 Chestnut St.; Chlc'\go. 82 State St.

u Agentsin all Py muwal Cities.

E. KIRSTEIN SONS CO. E $60 $1 40 M
PRt DY e @ Railway ol onth

GOLD FILLED (without lenses) soun GOLD %5
Excelsior Springs is best reached by THE SOUTHWEST

As the pleasure of seeing things in their right light
depends on the glasses you wear, you should wear

Shur-on eyeglasses.

In no othereyeglasses can you obtain the same de-
gree of lens efiiciency, comfort and neatness of ap-
pearance, because others lack what Shur-ons have.

@
®
o
() Booklet Free
®
®
3

1t tells you how ill-fittingeyeglasses mean eye-strain
that brings on nervous disturbances, headache, etc.

Hundreds of positions open for steam
railway Firemen and Brakemen,
and electric railway Motormen and
Conductors. Experience unneces-

Mc[nlyl‘e Guaranleed LIMITED of The St. Paul Road. Il.eave Union Station, AT e immeiately top full par-
e Sure- Chicago, at 6:00 p.m., daily, arrive Excelsior Springs at 6:50 RAILWAY ASSOCIATION,

Modol H Service a.m. the next day. Breakfast and dinner served on the train. 218 Reliance Bldg.. Kansas City, Mo.
y mﬁ!ﬁ‘gi’xﬁ'ﬂis THE SOUTHWEST LIMITED carries compartment-ob-

have proved their positive
3 worth as pleasvre

servation and standard sleepers, with bnger, higher and wider
berths, dining car, chair car and coaches.

Descriptive book free.

Polar Water Stills

ALL CAPACITIES

J]for thousands
/i in every part
of the civilized

Why Not For v...f‘( e worid, F. A. MILLER G. A. BLAIR

General Passenger Agent General Eastern Agent

For colleges, clubs,
CHICAGO 381 Broadway, New York

hotels, hospitals,
laboratories, fac-

tories, bottlers, orE
the home; wher-
ever a chemically
pure, palatable
water is essential

or desired.

A utomatic,

Motor Vehicles
never fall_never get tired—oost no more than & good horse and buggy
~-cost far les8 to keep—do more work in less time than three horses.

Take o anvore b Lack s ovr any Ko of e 15 i A W F A BER on a pencil is a synonym for unequaled
feao 2 _ Model 509, : :
el T Y. = 12.H..P, $450 o . quality. The finest pencils yet produced

able, guaranteed

e A WP by this house, with 148 years’ experience in Pencil Making, are the

struotion. Solid ff

S s 25| V"CASTELLY [E=

Bearest offce. W. H. Melntyre Co., Auburn, Indiana
256 Broadway, New York; 1730 Grand Ave., Kansas City; 418 Third

‘Ave. So., Minneapolis; Tudhope MoIntyre Co., Orelles, Can. D"awing, Copy ing a n d In k penCilS
W2

LETTER FILE

Holds 20,000 Letters

DELIVERED
SOLID OAK
(Gelden or Weath.
ered). DUST.
PROOF, Roller Bear-
ings, Patent Follower,

Legal and Bill sizes pro-
portionately low priced.
2'Drawer File $7.70.
8 Drawer File $11.00. Freight paid E.
of Mont., Wyo., Colo., Okla.,Tex. Inand
wyst of these add 15 per cent.

e conomical
and depend-
able appara-
tus.

Cities of 5,000
population and
over will sup-
port a Distilled
Water Busi-
ness. Invest-
ment small.
Profits large.
Season all year.
Investigate.
Send for Booklet.

POLAR ICE MACHINE CO.
83 E. Jackson Boulevard
CHICAGO

W‘WMK

LEARN TO BE A WATCHMAKER
Bradley Polytechnic Institute

Horologieal Department
Peoria, IHinois
Formerly Parsons Herologieal Inst,
Largest and Best Watch School
in Ameriea

We teach Watch Work, Jewelry,
Engraving, Clock Work, Optics.
Tuition veasonable. Board and
rooms near school at moderate rates.
Send for Catalog of Information.

Sold by all stationers and dealers in artists’ and drawing materials.
Samples worth double the money will be sent you on receipt of 10 cts.

| A. W. FABER, 49 Dickerson Street, Newark, N. J.

“Simonds Saws ARE the Best”
~ Awarded GRAND PRIZE. Seattle Exposition.

No other make of Saws merited or won equal award.

RIBBON: TRADE MARK SAW SIMONDS MFG. CO., Fitchburg, Mass.

Send for Catalog ‘‘C” of Card Indexes, Clips,
Postal Sca les and Office He'ps. Catalog “B”
Sectional Bookcases.

Teogzsmetosiinsd o ° |Big Money In Drilling

Monroe, Mich. Applied for.

Our customers all over the Country are making from $25t o $75 profit a day with the
Cyclone Drill. No business offers such big returns for the money invested.
Contractors, prospectors, well drillers, find the Cyclone Drill more economical, faster
and easier to operate than any other.
We make Hollow Rod, Cable and Core Drills, to meetevery need.
W e also make combination machines that will handle any or all of the systems equally
well, a machine that will enable you to cover the entire field of drilling.

Cyclone Drill

Our Diamondite and Steel Shot Core Drills cut faster and at fraction of the cost
of the old diamond drills. We sell Cyclone Drills on an easy payment plan. Some of
our customers have made more than the price of the machine within one month, Our
new traction Gasoline machine—only one made —is of particular value where fueland
UBR I(:AI* SIND water are scarce. Send for our free books on Drilling, and let us know in what
branch of the work you are interested.

|_ ANYTHING "‘”"“ CYCLONE DRILL COMPANY, 11 Main St., Orrville,Ohio
15-21 5. CLINTON % Chicago Office, 419 Fisher Rullding

CB.BESLYSCO RRISAT2USA

CROBET
Swiss Files

> __and other tools shown

=—— i “The Tool-Monger.”
Sent free 1f you mention this paper when writing,
MONTGOMERY & CO., 109 Fulton Street, New York City

Cards, circulars, book, news=
paper Press $5. Larger $18 Ro-
ary $60. Save Money. Print

! Our for others, big profit. ‘All easy,
rules sent. Write factory for

press catalog, TYPE, paper, &c.
THE PRESS (0., Meriden, Conn.

TheBall Transmission

Automobiles &MotorBoats 'Wﬂ!—

NEW YORK GEAR WORKS.
56 GREENPOINT AVE. BROOKLYN.,N. Y.

Please mention the SCIENTIFIC AMERICAN when writing to advertisers





