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The Cars Move Slowly and as a Continuvus Endless Train Past Stations; But Between Stations They Separate and Run at High Speed.

NOVEL RAPID TRANSIT SYSTEM OPERATED BY A CONTINUOUS SCREW WITHOUT MOTORS OR TRANSMISSION AND WITH NO RISK OF COLLISION.—[See page 291.)
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THE SCIENTIFIC AMERICAN GOLD MEDAL FOR SAFETY
DEVICES.

One of the most encouraging signs of the moral up-
lifting of the race is the unmistakable growth in these
later days of the humanitarian sentiment. The dig-
nity of the human body, the sanctity of human life,
are swiftly emerging to their full and proper recogni-
tion. The reproach has lain too long at our doors
that, as a people, we were so madly bent on the pur-
suit of wealth that we cared little who might fall by
the way, if only the goal were swiftly and grandly
won. To the question: “How much then is the life
of a man worth more than that of a sheep?’ we have
made answer by rolling up a record of over half a
million annual maimings and killings that may well
put us to the blush.

Therefore it is gratifying to realize that the move-
ment set on foot by the American Institute of Social
Service for the promotion of an American Museum of
Safety Devices is meeting with marked success.

In view of the fact that a very large percentage of
these accidents is "absolutely preventable, the edi-
tors of the ScIENTIFIC AMERICAN have decided to offer
a gold medal, annually, for the best device for the pro-
tection of life and limb, produced during the year;
said award to be given by the American Institute of
Social Service, after the Board of Experts has passed
upon the devices submitted.

|t ———
THEORY AND PRACTICE.

In the current issue of the SUPPLEMENT we publish
two investigations of the conditions existing, or pre-
sumed to exist, on the curve on which the recent de-
railment of an electric train took place on the New
York Central tracks near this city. The first of these
is concerned with the pressures of the driving wheels
against the outer rail; the second determines the
shearing strength of the spikes, which, by yielding, per-
mitted the rail to be displaced. The investigation of
the lateral pressure exerted by the drivers, which was
made by George F. Swain, Professor of Civil Engineer-
ing of the Massachusetts Institute of Technology,
shows that, under the conditions assumed, the leading
outer driver, at a speed of 70 miles an hour, would
exert a pressure against the outer rail not exceeding
3,600 pounds. The investigation of the shearing
strength of six spikes showed that they gave way un-
der an average shearing load of 19,740.5 pounds. This
would indicate that, under the conditions assumed,
there was a factor of safety of between five and six
against failure.

Now, while Prof. Swain’s calculations are absolutely
correct, and it is shown that theoretically it was impos-
sible for the electric locomotives to have sheared the
spikes; as a matter of fact, the conditions assumed for
his calculation never exist, and in the very nature of
things cannot exist, in actual railroad operation—a

fact which is recognized when Mr. Swain states in his_

report, that it is “not necessary to call attention to the
uncertain elements involved.” The low pressures ar-
rived at would obtain, only if the curve were laid out
with absolute mathematical exactness; if the super-
elevation of the outer rail were, at every point in the
rail, of the exact theoretical amount for the curvature
and the speed; if the density and elasticity of the rail
were perfectly uniform; if the outer edge of the base
of the rail were bearing snugly against every spike;
if the ballast beneath every tie were tamped so as to
give an absolutely equal amount of reaction of the bal-
last against each tie; and lastly, and perhaps most
important of all, if the electric locomotive were built
with absolute fidelity to the design, and all the parts
df it were functioning with the accuracy of a high-
grade watch; then, and only then, would it be safe to
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accept Prof. Swain’s figures as indicating the actual
pressures developed.

As a matter of fact, however, not one of the above-
named conditions exists in actual practice, and in
many of them, the divergence is apt to be very great
indeed; moreover, where the divergence is of such a
character as to permit what might be called the stat-
ical stresses of these calculations to be changed into
dynamical stresses, that is to say, wherever slackness
of adjustment, or irregularity of the vertical or hori-
zontal contour of the rail, permits pressure to develop
into momentum, the resulting stresses will immedi-
ately mount up far beyond the figures herein found for
the condition of an ideal locomotive riding over an
ideal track.

As illustrating what we mean, it is assumed in the
investigations that the lateral displacement of the
outer rail is resisted partly by the strength of the
spikes, and partly by the friction of the base of the
rail on the tie plate.
ing driver on the rail is found to be 8,400 pounds. The
frictional resistance of the rail base on the tie plate
is assumed to be 25 per cent of the vertical load of the
driver, or 4,735 pounds, leaving a resultant pressure on
the spike of about 3,500 pounds. But let us suppose
that, as the combined effect of furious driving and of
some irregularity in the track, such as a flattening of
the curve, or a local sag in the grade, the locomotive
should commence to surge heavily against the outer
rail, and that the blow of this 95-ton mass, concen-
trated at a single point (the flange of the leading
driver) should be sufficient, for an instant, to cause a
slight canting of the rail, so that contact between base
aAnd tie plate was had only at the outer edge of the
former where it impinged on the spike. In that in-
stant of time, if the inner edge of the base rail lifted
but a hair’s breadth from the tie plate, the 4,735
pounds of frictional resistance would practically dis-
appear (the laws of frictional area notwithstanding),
and the spike would have to take nearly the whole
8,400 pounds of pressure direct. But the 8,400 pounds
would no longer be a statical pressure, if we may apply
the term, and the resultant dynamic stress, produced
by the violently-lurching mass of the locomotive, might
easily carry the figures up to two or three times that
amount; in which case the 19,740 ,pounds resistance to
shearing in the spike might be exceeded.

Now that such a condition is possible is shown by
the fact that on the morning of the accident one of
these electric locomotives, running around the curve,
at about the point where the accident occurred, struck
the outer rail a violent blow, rebounded, struck the rail
a second time, and then after a few more oscillations
settled down without leaving the tracks. The impact
was so terrific that it was thought by those in the ca,b
that a derailment was inevitable; and on reaching the
end of the run, the incident (as was stated before the
grand jury) was telegraphed back by the engineman
to headquarters. After such a terrific bombardment
by a single locomotive, it is little matter for surprise
that under a double-header running at what was prob-
ably greater speed, the spikes, possibly already partly
sheared through, should have given way altogether.

As a matter of fact, we cannot call to mind in the
whole field of engineering a single structural element
regarding which it is so impossible to determine the
actual stresses to which it is subjected as the modern
steel rail carrying the heaviest and fastest modern
traffic. It is at once the most important single ele-
ment in the whole roadbed, the hardest worked, and,
in respect of any serious effort, at least on the part of
the rail mills, to bring it up to the fequirements of
modern traffic, the most neglected. The day is coming,
if it is not already here, when that miserable black-
smith’s contrivance, the common railroad spike, must
give place to some form of screwed fastening with larger
bearing surface and very much greater holding poyer.

THE FOUR-DAY LINER.

The possibility of the construction of a 30-knot liner,
capable of crossing the Atlantic in four days, has re-
cently been made the subject of discussion by the naval
architect who was responsible for the design of the
battleship “Oregon.” This gentleman states that the

plans are practically finished for the construction of a

torpedo-boat destroyer of 625 tons displacement, and
12,000 horse-power, which is expected to be able to
maintain a sea speed of 30 knots an hour. This will
be sufficient to carry such a vessel over the transatlan-
tic course of 3,000 knots in about four days’ time. The
interest of this destroyer lies in the fact that it is to
be furnished with producer-gas engines, and that it
will represent the first attempt to apply this system
of propulsion to a high-speed vessel. According to the
designer, the machinery will weigh only 210. tons, or
about thirty-five pounds per horse power.

It is a far cry, however, from a 625-ton destroyer to
a 20,000- or 30,000-ton transatlantic liner; and although
the sponsor of this gas-plant vessel declares that he
can produce 30,000 horse-power for a total weight of
500 tons in engine and gas plant, and that with a
supply of only 850 tons of crude petroleum fuel, it
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would be possible to build a boat that would maintain
a speed of over 30 knots for 3,000 miles, it is certain
that such a vessel would be altogether too small to
have any commercial value in the transatlantic trade.

Let it not be supposed, however, that we have any
wish to disparage the enthusiasm of those who believe
in the future of the producer-gas engine steamship.
On the contrary, producer-gas engines, in the limited
degree in which they have been installed afloat, have
shown the same fuel economy and other desirable
qualities that they have demonstrated in service on
land. A well-designed producer-gas engine will de-
velop a horse-power on one-half of the fuel that is
necessary in a good steam plant. But up to the pres-
ent time, these installations have been of small capa-
city, and they have been subject to the serious limita-
tion that they are successful only when a good grade
of anthracite coal is used in the producer; and, of
course, no large ocean steamship could be regarded as
a profitable venture, unless she were prepared, in com-
mon with the steam-driten vessels, to take the ordi-
nary coal of commerce into her bunkers. At present
there is no gas-producer which is capable of handling
successfully bituminous coal, the problem of the by-
products from such fuel remaining yet to be solved.
The proposed gas-driven destroyer, however, is to
make use of crude petroleum, and we understand that
the experimental work that has been done with this
fuel has given most promising results. If it should
prove to be possible by the use of petroleum to pro-
duce plants in the larger sizes, which will provide the
necessary volumes of gas to supply engines of the
size requisite to drive a transatlantic liner, a most

.important step will have been made in the direction

of the large four-day boat.

There will yet remain, however, for solution the
difficult problem of building successful gas engines of
the necessarily large size required for the development
of 30,000 to 40,000 horse-power. For it may as well be
set down, once and for all, that the units must neces-
sarily be of large size, and this for the reason that for
the propulsion of large vessels at high speed, a certain
minimum diameter of propeller and maximum speed
of rotation is imposed. Let no one imagine that the
problem can be solved by the use of multiple gas en-
gines, driving a plurality of small propellers at high
speeds of rotation. The same propeller restrictions
which necessitated the 20,000-horse-power turbines of
the “Carmania” being designed for such a low speed
of revolution, and, therefore, of such great size, that
they practically equaled in weight the reciprocating
engines of the sister ship “Caronia,” will apply in
the case of the gas-driven ocean liner. For a 30,000
or 40,000-horse-power producer-gas plant, then, the
cylinders will have to be of unprecedented size and
weight, and this will bring the designer up against
some very serious problems in cooling. Not only must
the huge superficial area of the cylinders be cooled,
but so also must the piston rods and pistons. Equality
of expansion and the prevention of eccentricity of ex-
pansion would be an absolute necessity. However, in
view of the ingenious design and marvelous accuracy
of workmanship displayed in the development of the
large-powered turbine, we have little doubt that ulti-
mately the problem of the large-powered gas engine
will be solved also, and that the four-day transatlantic
liner will take its place as the rival, if not the suc-
cessor, of the turbine-driven vessels. The advantages
secured will be many and gratifying both to the share-
holders and the traveling public. If petroleum fuel
should be used, the present large bunker space would
be available for passenger and freight accommoda-
tions, the fuel being carried in the double bottom of
the ship. The dirt, dust, and odor incidgntal to the
coal, smoke, and ashes of coal fuel would disappear, as
would also the enormous smokestacks, which not only
disfigure steamships, but in view of the enormous and
little appreciated wind resistance, consume a not in-
considerable proportion of the horse-power.

THREE MONTHS OF DENATURED ALCOHOL.

Although barely three months have elapsed since
the Tax-Free Alcohol Act went into effect, the time
has been sufficient to demonstrate certain possibilities
of the industries favored by the bill, and to indicate
some phases of the law which are either inadequate
or fail to meet the conditions called forth by the use
of the tax-ffree spirit for specific purposes. It can
fairly be said that, in general, the operation of the
law promises to be satisfactory, and with a few amend-
ments, it will doubtless successfully fulfill its purpose
in all particulars. As was to be expected, the law
became operative without the revolutionizing of
American industrial and agricultural conditions
prophesied by numerous too-ardent advocates of the
measure. The Standard Oil Company, which controls
our gasoline supply, is still apparently in as flourish-
ing a condition as it was prior to the first of January,
and the farmers, with few exceptions, are still utiliz-
ing their waste products for purposes other than the
distillation of alcohol: Many manufacturing indus-
tries, it is true, have enjoyed the immediate beneficial
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effect of the new law, and have received a healthy
stimulus, which has not been without its effect on the
general financial and industrial condition of the coun-
try. Even the wood-alcohol interests, which opposed
the passage of the bill so strenuously, have not suf-
fered as severely as they declared they would; for
wood alcohol, which is one of the standard denatu-
rants required by the regulations, -will be increasingly
in demand with the wider utilization of denatured
spirit. .

It is possible to-day to obtain denatured, high-proof
spirit for 35 to 40 cents a gallon, depending upon the
locality in which the purchase takes place and upon
the quantity bought. In New York city, for instance,
denatured spirit can be purchased for 36 cents a gal-
lon in five-barrel lots.

These figures are not discouraging, though they
hardly permit the present general use of alcohol for
fuel for motor purposes in competition with petroleum
and gasoline at, roundly, 15 and 20 cents a gallon re-
spectively. They indicate that the future of fuel alco-
hol is quite as promising as its more conservative
advocates claimed prior to the legislative action.
There can be no doubt that the price of the denatured
spirit will decrease with the development of its indus-
trial utilization, with the wider application of wastes
to distillation, and with the growing familiarity of
the farmer and the manufacturer with the subject.

Shortly after the alcohol bill became a law, the De-
partment of Agriculture appointed a commission to
conduct a series of investigations upon alcohol engines
and the use of alcohol in ordinary internal-combustion
motors. An interesting preliminary report, to be fol-
lowed, before long, by a more elaborate account of the
investigations, has recently been published. It pre-
sents much interesting data and substantiates, in gen-
eral, the results obtained in Europe and the deduc-
tions to be drawn from them. The conclusion, previ-
ously arrived at by other investigators, that practically
any explosive engine is adapted to the use of alcohol,
but that the motor designed specially for alcohol will
give superior results, is substantiated. One interest-
ing fact is brought out which, perhaps, has not re-
ceived a great deal of attention hitherto. This is
that the possible margin of inefficiency is much higher
in the alcohol engine than in other internal-combus-
tion engines. With good management the consump-
tion of alcohol in an engine not especially designed
for the purpose can be brought as low as 1.23 pounds
per brake horse-power, though the fuel consumption
in the same motor may increase to nearly twice this
minimum amount without apparent defect in the oper-
ation of the engine. This fact serves excellently to
emphasize the necessity for using the specially-de-
signed alcohol motor in order to obtain the best re-
sults with this fuel.

The prospeet of producing denatured alcohol on
the farm economically has been greatly brightened
by the recent passage of a bill amending the Free Alco-
hol Act. Under the latter there was no adequate pro-
vision whereby denatured alcohol could be produced
on a modest scale, as it was required that the pure
spirit be removed from the still in barrels to denatur-
ing warehouses. The amendment makes it permissi-
ble to transfer the pure spirit to denaturing ware-
houses by means of pipe lines or tank cars. Further-
more, it is provided that at distilleries producing alco-
hol for denaturation only, and with a capacity of not
more than 100 proof gallons per day, bonded distillery
warehouses may be dispensed with, and the alcohol
may be stored in cisterns or tanks and denatured
without removal to a denaturing warehouse. Both
of the amendatory provisions will be of service in
reducing the cost of manufacturing tax-free spirit, and
the second will render its production practicable on a
far smaller scale than was possible under the original
law.

A great deal of independent experimentation has
been carried out in all parts of the country for the
purpose of discovering or demonstrating the possible
use of various waste materials for alcohol production,
and valuable data have been obtained in this way.
Contrary to expert opinion, it is held by government
officials and others familiar with the conditions, that
under the law as it now stands, the farmer can suc-
cessfully distill and denature alcohol from his produce
or wastes on a small scale. Speaking recently on
this topic, Internal Revenue Commissioner Yerkes de-
clared that there were absolutely no limitations as
to the size of a distillery which may be operated under
the law. He declared, furthermore, that there are in
existence at the present time over a thousand distil-
leries, of which the daily spirit-producing capacity is
less than 30 gallons each, and that many of these
plants were installed at an outlay of less than $200.
We believe, however, that the successful solution of
the problem of farm distillation on a small scale lies
not in the use of a low-capacity still by the individual
farmer, for the utilization of the produce or wastes
from his own land, but is to be found in the com-
munal still, operated jointly by a number of indi-
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viduals or conducted by a distiller and operated on
shares, the distiller being paid for his work in the
resulting spirit itself, somewhat as the old-time miller
received payment for grinding the grain, in flour.
Even if small distilleries can be installed at a com-
paratively low cost, alcohol can be distilled economi-
cally and profitably only when the production is con-
tinuous and on a larger scale than is possible on the
average farm.

Prior to the pasSage of the present law the Ameri-
can literature of industrial alcohol was, naturally, ex-
tremely limited, and strange to say, this is true to-day
of England, despite the fact that the latter country
has had tax-free alcohol for many years. Recently a
number of books have appeared, dealing with different
phases of the subject, and providing in miany instances
excellent means for the education of the layman and
proving of value even to the expert. Among these
we call attention to “Industrial Alcohol, Its Manufac-
ture and Uses,” a practical treatise, recently issued
by .the publishers of the ScIENTIFIC AMERICAN, and de-
scribed at greater length elsewhere in this number.

THE EVAPORATION OF SOLID METALS. AND THEIR
COMPOUNDS, VT
The evaporqtion of inetafg at’ ordinary temperatures,
which has long been conjéc_tured.lfrom their character-
istic odors, has recently been clearly denonstrated,by
several methods. ' :
Z_eng]:’l.elis’s method is as follows: The metal is
placed in a saucer in an air-tight glass vessel which

"also contains a piece of chemically pure silver fdil,

suspended horizontally above the metal under investi-
gation at a distance from 1-25 to 4-10 inch. Silver was
selected as the material of the foil because it does not
oxidize rapidly and exhibits considerable affinity to
non-metals. Its effect is to increase the evaporation
from the other metal by absorbing the vapor as it is
formed, so that the volume of the containing vessel
never becomes saturated.

Many experiments were made, with copper, lead,
iron, zinc, the non-metals sulphur, selenium, tellurium,
and phosphorus, the metalloids arsenic and antimony,
and various oxides, hydrates, sulphides, and haloid and
oxygen salts. In nearly every case the silver foil was
more or less affected. Usually a golden tint, resem-
bling that of an alloy, gradually extended inward from
the edge until it covered the entire surface, but every
color of the rainbow appeared in the course of the
experiments. The metals were employed in the form
of plugs, most of the compounds were powders ob-
tained by precipitation, and some of the oxides were
formed by roasting.

Weeks or months were required to produce a distinct
effect with most substances, though a few days or even
hours sufficed in some cases. The metalloids and
non-metals, having a greater affinity for silver, acted
more energetically than the metals. Phosphorus made
the foil brittle throughout.

Among oxides the most rapid evaporation was shown
by those of zinc, iron, chromium, uraniuwm, and bis-
muth. Analysis of the foil that had been exposed to
the vapor of zinc revealed the presence of 2 per cent
of that metal. In most other cases the fact of evapo-
ration was confirmed by simply determining the in-
crease in weight of the silver foil. ] -

No evaporation from quicklime or carbonate of lime
was detected, while the sulphides of arsenic, antimony,
iin, a2nd barium evaporated very rapidly, comparatively
speaking. Both sulghur and zinc were detected in the
silver foil that had been exposed over zinc sulphide.
In many cases the colors which occur on polished sil-
ver exposed to traces of sulphureted hya‘fog‘én w'e_re
observed. i

The haloid salts of lead, mercury, zinc, iron, and
the alkali metals also acted very energetically, the
iodides evaporating more rapidly and the chlorides
more slowly than the bromides. With the haloids of
silver, however, the order was reversed. The silver
foil was completely corroded by long exposure over
lead iodide.

The metals of the alkalies and alkaline earths were
easily detected in the foil by the color of the blowpipe
flame. In some cases in which the balance gave no
result the presence of foreign metals in the foil was
detected by the production of characteristic colors with
appropriate reagents—potassium ferrocyanide for cop-
per, iron, and uranium, sodium molybdenate for tin.

When copper, nickel, or aluminium was substituted
for the silver foil no effect was observed. Gold was
affected by the vapors of the oxides of zinc and mer-
cury, but by no other substance.

The presence of moisture in the air of the vessel
increased the rapidity of evaporation, and the water
of crystallizati\on of certain salts, including cobalt
sulphate and chrome alum, had a similar effect. Rare-
faction of the air also quickened the evaporation and
the silver foil was attacked sooner in small than in
large vessels, Evaporation was also favored by reduc-
ing agents such as hydrogen and alcohol vapor, but
was not affected by covering the vessel with yellow

(it by a layer of air.
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glass to exclude the chemically active rays of light.

Elevation of temperature had no visible effect, prob-
ably because it promoted to the same degree the forma-
tion of vapor and the decomposition of the silver com-
pound. .

The golden metallic hue which was the first effect
in nearly all cases, even when the substance under
investigation was a compound, suggests an alloy of
the silver with the other metal; and as the sulphides
of arsenic, antimony, and tin produced colors indicat-
ing combination of sulphur with the silver, it seems
probable that the vapors of compounds were dissoci-
ated as a result of their extreme rarefaction. This
view is supported by the fact that the less stable of
two related compounds attacks the silver more than
the other. For example, the bicarbonate and the thio-
sulphate of sodium acted more quickly than the car-
bonate and sulphite respectively. Compounds that dis-
sociate at low temperatures, such as hydriodic acid
and oxide of mercury, also acted very quickly.

There is probably some connection between the
evaporation of solid bodies and their long-known ac-
tion on photographic plates. Many substances exert
such action not only immediately after exposure to
sunlight, but after they have long been shielded from
light of every kind, and some of them affect the plate
both when in contact with it and when separated from
Zinc affects the plate at a dis-
tance of 1-3 inch, but magnesium and aluminium act
more rapidly. Other substances possessing this prop-

“erty are wood, paper, leather, silk, cotton, shellac, and
‘various metals,

The results of numerous experiments make it appear
very probable that these effects are caused by invisible
metallic radiations. These radiations are apparently
subject to the law of gravitation, for when a metal
plate is placed horizontally between two photographic
plates the effect is confined almost wholly to the lower
one of the latter., If the three plates are placed verti-
cally in a centrifugal apparatus the photographic plate
which is farther from the axis than the metal plate
is more strongly affected than the other.

Streintz attributes this radiation to the agency of
the so-called electrolytic pressure (which has been meas-
ured in the case of certain metals) and finds it propor-
tional thereto. In the series platinum, gold, lead, iron,
cadmium, zine, aluminium, magnesium, the metals are
arranged in the order of increasing electrolytic pres-
sure and increasing effect on the photographic plate.
According to Streintz, the effect of the electrolytic
pressure is to expel positive ions which affect the plate,
ionize the air, and leave the residual metal negatively
electrified.

It appears probable, therefore, that evaporation,
autophotography, and radioactivity are nearly related
and are common to a great many metals and their
compounds.

—allees A A Al
THE CURRENT SUPPLEMENT,

The current SuppLEMENT, No. 1631, opens with an
excellent article by Mr. Robert H. Chapman, of the
United States Geological Survey, on the Deserts of
Nevada and the Death Valley. In the management
of wireless telegraph stations where open and closed
oscillation circuits are compounded to form coupled
systems for the efficient radiation of electric waves
from an aerial wire, it is often necessary to determine
with precision the frequency of the surging oscilla-
tions and the length of the emitted waves. This can
be done by means of the ondameter or electric wave
meter, Mr, A. Frederick Collins, in the current Sup-
PLEMENT, explains very clearly the principle of the
ondameter’s operation and its application in wireless
telegraphy. Mr. Charles P. Steinmetz’s excellent paper

fon light and illumination is concluded. Richard Lee

writes on coal mine gases. The inundation of Salton
Sink, and the formation of the great new lake in the
Imperial Valley of California as the result of the
diversion of the Colorado River, is very interestingly

" discussed by Mr. Arthur P. Davis, with the help of

many excellent illustrations. Baron Suyematsu con-
cludes his eloquent summary of the ethics of Japan.
That the Romans were very good mechanical engi-
neers has been proven by more than one striking dis-
covery. How true this is may be gathered from an
instructive article in the current SUPPLEMENT on an
ancient Roman pump, which shows that long ago the
Romans were very familiar with natural laws. On
July 13 next the earth and Mars will be in opposition.
At that time the much-discussed surface-markings of
the planet will be observed. For that reason the very
excellent article by the Abbé Moreux, director of the
observatory at Bourges, on “The Planet Mars as Re-
vealed by Recent Observations” may be considered a
good preparatory discussion of a subject which will
soon be dilated upon in the daily press. The abbé
writes not only on observations of his predecessors,
but on his own work. Sharp and clear illustrations
accompany his offering. Interesting, too, is a report on
the testing of railway spikes prepared for the New York
Central and Hudson River Railroad.
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A GREAT ICE JAM ON THE SUSQUEHANNA RIVER.

1t is difficult to believe that the accompanying illus-
trations, showing the devastation wrought by great ice
masses in the Susquehanna River, are from photo-
graphs taken in Maryland, a State which is seldom
associated with rigors of winter such as these. Never-
theless, such is the case, for the photographs were
taken at Port Deposit, Maryland, a short time ago. The
huge masses of ice shown formed part of a great ice
gorge which became jammed in the Susquehanna
River, and backed up the flow of water from the fresh-
ets, causing extensive inundations. Considerable dam-
age was done by the flood water and the large masses
of ice, which were forced into the Streets of the town
and up on the railroad tracks, causing a temporary
suspension of all traffic. In some
places the ice was left piled on the
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lonia, and Sargon, the king of about that date, modi-
fied the briek to a square shape, a form which has
continued in the Orient to the present time. He also
discarded the ancient system of brick marks to adopt
a stamped impression of his name and titles. His
son, Naram Sin, finding the large bricks of Sargon,
which measured 42 centimeters square and 9 in thick-
ness, too cumbersome, reduced them to about 32 cen-
timeters square. A thousand years later, or about
2,800 B. C.,, the size had been refluced to about 30
centimeters, with the thickness of 6 centimeters. Thus
they: remained to the end of the Babylonian empire,
and the palaces of Nebuchadnezzar at Babylon were
entirely constructed of them.

The brick inscription, which first appeared in 3800
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While the use of both bitumen and mud continued,
lime from the edge of the Arabian plateau was em-
ployed before Nebuchadnezzar’s time. It is now the
common cement of Mesopotamia.

Thus the brick and the brick stamp arose. Several
thousands of years were required for its evolution
from the lump of clay to the form which the Babylon-
ians regarded as perfect. In durability and in the
variety of shapes the skill of the early brick maker
has never been surpassed. At Bismya we found bricks
from 4500 B. C., as perfect as upon the day they were
made, and our large desert house was constructed
mostly of them. Our desert well was walled up with
bricks five thousand years old, and they will still be
perfect long after the ordinary brick from the modern

American kiln shall have crumbled
to dust. In the latter days of Baby-

railroad right of way when the wat-
ers receded to a height of 12 or 15
feet, and in places on the shore of
the river, and even in the town it-
self, particularly at the upper end,
to a height of 30 feet.

The Story of the

BY PROF. EDGAR J. BANKS, FIELD DIRECTOR
OF THE UNIVERSITY OF CHICAGO'S
BABYLONIAN EXPEDITION.

The building brick is such a com-
mon thing that one may be excused
for supposing that it always ex-
isted, and so simple that it needed
no discoverer, yet there was a time

Brick.

lon, after the process of glazing had
been discovered, huge designs of
animals in various colors were rep-
resented in relief upon the brick
walls, and so perfect was the de-
sign that each brick was molded
as carefully as the sculptor now
shapes the various stones which are
fitted together to form a richly
carved monument.

To the arch&ologist this discov-
ery of the origin and development
of the brick and their stamps is of
more than usual interest. It not
only increases his knowledge of the
life of early man, but what is more

when it did not exist. 1t was “‘ne-
cessity, the mother of invention”
which called it, like many other
things, into being. The recent Babylonian expedition
of the University of Chicago, while excavating at Bis-
mya, discovered that the brick was first employed in
Mesopotamia nearly ten thousand years ago. In that
level alluvial plain, absolutely without stones for build-
ing material, but with an abundance of clay, primitive
man, when he wished for a house more substantial
than one of reeds, constructed its walls of the com-
mon clay soil of the ground. Experience taught him
that if the clay were molded and dried in the sun, it
would be more durable. When he laid a chunk of
moist clay in the sun to dry, he made the first brick.

In the lowest strata of the ruins of the exceedingly
ancient city of Bismya, walls of these shapeless bricks
were discovered; it was at a very early period that
the Babylonians began to form the clay in a rectangu-
lar mold, as the modern Arabs of the desert still con-
tinue to do. During all of the period of Babylonian
history sun-dried bricks, resembling the Mexican adobe‘,
were employed, not only in the
houses of the common people, but
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B. C., sometimes engraved but more frequently stamp-
ed, was not placed upon every brick of a structure.
Naram Sin marked a few of his bricks with the brief
legend, “Naram Sin, the Builder of the Temple of
Ishtar.” Of later kings the inscriptions, which were
longer, appeared upon a greater number of bricks. 1
found in the Bismya temple about one of every twenty
bricks of Dungi of 2750 B. C. inscribed with nine
lines. Nebuchadnezzar stamped nearly every brick in
his numerous vast constructions with a shorter in-
scription which read:

“Nebuchadnezzar, king of Babylon,

The restorer of the temples Esagil and Ezida,

The first born son of Nabopolassar, king of Babylon.”

The mason of about 2800 B. C., while laying the
square brick, found that to end the courses evenly, it
was necessary to break a brick into halves. The
manufacture of half bricks then began, and thus arose
a brick of the shape and approximately the size of

valuable, it presents him with a

clue by which he may determine at

a glance the comparative, if not the
absolute age, of the ruins of the many buried Babylon-
ian cities if only the fragment of a brick remains.

B

Cotton Baling and Car Shortage.

English purchasers of American cotton have long
protested against what they regard as the inefficient
and wasteful methods employed by American ginners
in baling cotton, and are now pointing out that this is
one of the causes for the shortage of freight cars in
this country. There is certainly no excuse for the
failure of American ginners to protect the baled -cot-
ton more thoroughly, especially in view or the fact
that bagging I8 bought by the pIamter or ginner in
the roll at a price lower than he gets for it on the
bale—it then being weighed as cotton—yet they insist
on not covering the sides of the bale. Egyptian and
East Indian cotton is completely wrapped in heavy
canvas.

As to the assertion that the American cotton bale
could be reduced to the “compress-
ed” size at the gin,’ it must be

as filling in the interior of the
walls of the temples and royal pal-
aces.

The man who first discovered
that bricks could be burned was
that half-naked Babylonian of about
4500 B, C. who, while poking among
the ashes of his old camp-fire, saw
that the once moist clay beneath it
had become hard and red. The first
bricks which he burned were ex-
ceedingly crude in shape, flat on
the bottom where the moist clay
had rested upon the ground to dry,
and rounded upon the top. Al-
though the form was suggestive of
the rectangular, the bulging sides
gave it a somewhat circular ap-
pearance, as soft mud, if placed
upon the ground to dry, would as-
sume. These early bricks were
small and thin, measuring about 20
centimeters in length and 5 in
thickness, yet as time progressed
they rapidly grew to about twice

taken into consideration that most
of the cotton is ginned in the coun-
try, by plants having limited power,
power hardly capable of pressing
the staple to a degree of density
greater than at present employed
in the planter’s bale. If this could
be done, it would certainly leave
free for other commerce a large
number of freight cars, as fifty
bales could then be carried by one
car, while at present but twenty-five
can be hauled. With presses capa-
ble of baling cotton to a density
of 35 pounds to the cubic foot, and
shaping the bale in accordance
with box-car measurements, 100
bales could be carried. The same
remarks apply to cotton-carrying
steamers, which, for instance,
would be able to transport 12,000
bales, instead of 8,000 ‘‘compressed”
bales as at present. The saving
in the number of freight cars re-
quired to move the cotton can be

that size.

The modern manufacturer who
stamps his name upon the bricks
from his kiln, is but imitating the
brick maker of six thousand years
ago. The earliest known mark which appears upon
the surface of the ancient brick was made by pressing
the end of the thumb or of a round stick into the soft
clay. As the bricks became larger, an interesting sys-
tem of markings was adopted by the royal builders.
The first mark of the series consisted of but a straight
line drawn lengthwise along the surface of the brick;
the next generation varied the mark by drawing a
line diagonally, and the third added a diagonal line
forming a Saint Andrew’s cross. The fourth genera-
tion drew two parallel lines lengthwise upon the sur-
face of the brick; the fifth drew them diagonally, and
thus the series continued with three, four, and five
lines until the dynasty came to an end.

Not far from 3800 B. C. the Semites invaded Baby-
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those employed in our own country and in Europe.
Together with the half brick, as architecture became
more complicated, the Babylonians employed other
forms for binding the corners of walls, building col-
umns and wells, and for ornamentation. Some were
circular or semi-circular; some were wedge shape
with a rounded base, or with the point missing; some
were square, with one or more edges concave or con-
vex, and of others a square from one corner had been
omitted.

In laying the bricks those of a plano-convex shape,
which were employed about 4500 B. C., were set in the
wall upon one edge, and held in place with bitumen,
the black pitch which comes from the hot springs at
Hit upon the Euphrates, or more frequently with mud.

appreciated when it is remembered
that the usual crop is about 11,000,-
000 bales, which are constantly
shifted from point to point. East
Indian cotton is at present shipped
to England in bales compressed to a density of 54
pounds per cubic foot; Egyptian cotton, 37 pounds;
and American cotton, 23 pounds.

Walter Wellman is spending a few days in this
country preparatory to setting out on his second air-
ship expedition in search of the North Pole. During
the winter he has had his airship reconstructed at
Paris. It has been fitted with new motors, and its
lifting capacity has been increased to 19,500 pounds.
The airship will be shipped vie Tromsde, Norway,
to Spitzbergen, where it will arrive about June 1. It
will be put together and tested there, and if the tests
are satisfactory, the flight to the pole will be made:
early in August,
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A TIME-CONTROLLED PHONOGRAPH.

A recent article referring to the personality of Mr.
Andrew Carnegie stated that the great ironmaster is
awakened every morning by the melodious strains of
a pipe organ, played by a well-known musician, and
from a psychological viewpoint of theory and practice
this is much better than to be rudely aroused to the
day’s activity by the clanging gong of a 98-cent alarm
clock. Unfortunately all of us cannot afford the
luxury of a private organ and organist, but
thanks to the genius of Dr. J. E. Hett,

Scientific American

at opposite sides and when raised form the side wallg
of the section. The walls are carried up to the ceil-
ing by means of extension pieces which are set into
grooves in the upper edges of the trap doors and are
cut to exactly fit the curve and moldings of the ceil-
ings. Each door is provided near the upper end with
two pairs of pulleys, one pair for each berth. Light
wire cables attached to the berths at opposite sides
pass over the pulleys and are carried down te a pair
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curtains and this shutter is a space 8 inches wide in
which suit-cases, satchels, and the like, may be placed
without encroaching upon the aisle. An entire sec-
tion, upper and lower berths, may be made up in from
two to three minutes, and the entire car in'less than
half an hour, so that the passenger is not subjected
to those long, wearisome delays to which he has here-
tofore been accustomed. There is over 6 inches more
space between the lower and upper berths than usual,
while the clear space above the upper berth
provides plenty of room 'for the oecupant

of Berlin, Ontario, the next best thing has
been done for a sleepy and long-suffering
humanity, and that is a time-controlled
phonograph, an arrangement of clock and
phonograph, so that at any predetermined
time of night or day, but especially in the
early mbrning, sweet sounds may fill the
sleeper’s room and so awaken him.

Now the sounds that are first impressed
upon the brain may be a march by Sousa
or a song by Melba or any other musical
selection that may be desired, and as it is
generally believed that the first thoughts
which are induced on awakening by external
suggestion cling to a person more or less
tenaciously throughout the day, it is obvi-
ous that these should be sweet and pleasant
instead of harsh and uncomforting. To de-
termine the correctness of the above suppo-
sition the doctor commenced a series of ex-
periments, and as the result of numerous
investigations upon himself he became con-
vinced of the verity of it, and in the end
devised the combination shown in the accompanying
iZlustration.

The mechanism is very simple and consists of a
spring which trips a lever attached at one end to an
ordinary alarm clock, while at the other end a cord’
which passes over a pulley is connected to the starting
lever of the phonograph. The case contains three
ordinary dry-cell batteries, and when the alarm lever
of the clock is tripped the phonograph is not only
started but a miniature four-volt lamp is also turned on
and lighted. The light may, however, be turned on
or off at pleasure and the phonograph operated like-
wise at will.

A COMBINED SLEEPER AND CHAIR CAR.
Although the sleeping car is an American inven-
tion, and we are justly proud of it as such, we have
yet to discover the traveler who finds pleasure in the
use of one of these cars. There have been many com-
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of drums, one for each berth, at the bottom of the
well. Our illustration shows the floor of the car
partly broken away to reveal these drums. The
drums are normally concealed by a false bottom, which
is not shown in the illustration. The drums are sep-
arately operated through suitable gearing by means of
a pair of shafts, whose square ends project into re-
cesses in the car floor. To turn the shafts the porter
uses a hand brace of the form shown in the engraving.
The berths are thereby lifted to their proper posi-
tions. The illustration shows the berths in one of
the sections as only partly raised. It will be noticed
that each berth is provided with a pair of hinged
lids. When the berths are raised to the proper height,
these lids are swung up against the walls of the sec-
tion and serve not only to conceal the pulleys and
cables, but to operate latches which enter sockets in
the walls and thus firmly lock the berths in position.
A cam groove may be seen in the upper end of the

to dress and undress. If only one berth of
a section is to be occupied, the upper berth
may be moved down on to the lower berth
and locked in place.

In cars as heretofore made, the bedding,
during the daytime, is placed in the upper
berth and locked up against the ceiling.
Here it must remain all day without venti-
lation. In the new car, on the other hand,
the wells are provided with a ventilating
system, so that the bedding is thoroughly
aired all day. A novel ventilating system
is also provided for the car itself, and due
to the arrangement of the berths, larger
windows than ordinary are provided. By
storing the berths near the trucks, topheavi-
ness of the car is prevented and a much
lighter construction is permitted.

—_—G
Sound~Proof Building Plates.

These bricks or plates are made from a
mixture of gypsum, with sawdust, coke-
dust, or ashes. The following, according
to the Bautechnische Zeitschrift, is another effective
but more expensive method. An acid or acid salt from
a second salt is mixed with the gypsum mass by
stirring; the action of the acid forces out the car-
bonic or hydrochloric acid from this second salt, and
these gases in escaping produce pores in the plates.
With careful work, the pores in the mass may be dis-
tributed so evenly and in such great number that the
plates made from it are very light, conduct sound
badly, and can be easily nailed. The same result, ac-
cording to the Allgemeine Chemikerzeitung, may be
obtained in a much simpler manner by adding small
quantities of carbonates to the gypsum mass. These
carbonates and the gypsum suffer mutual decomposi-
tion, resulting in the liberation of carbonic acid; the
gas escapes slowly and steadily, while the gypsum
sets and hardens, acquiring an entirely porous texture
without losing any of its durability. Thus at the
expense of very little material the plates, while re-

plaints against taining  their
the discom- * gtrength, be-
forts of this come lighter.

mode of travel.
The berths are
cramped and
ill-ventilat e d
by night, and
by day the
seats are cum-
bersome and

hot. But the
traveling pub-
lic has con-

tinued to use
these cars sim-
ply because
nothing better
was offered.
However, a new
car has recent-
1y been invent-
e d which
promises much
for the com-
fort of the
traveler. A
study of this
new car mere-
ly emphasizes
t h e discom-
forts which
have so long
been endured
in other cars.
The striking
feature of the

The Dbicarbon-
ates of the
alkalies—s o d-
ium carbon-
ate or ammon-
ium Dbicarbon-

ate —are the
best salts to
use for the
purpose. The

effect may be
increased b y
adding saw-
dust, cokedust,
or ashes. For
ex ample, 20
parts by
weight o £
sawdust may
be mixed with
40 parts Dby
weight of gyp-

sum, and 40
parts by
weight of
water, in

which 1 part
by weight of
sodium bicarb-
onate or am-
monium car-
bonate has
been dissolved,
added to the

improved
sleeper is the
fact that when
not in use the berths, both upper and lower, are low-
ered into wells under the floor of the car. Trap doors
close these wells, leaving the entire floor free and un-
obstructed. Comfortable wicker chairs which occupy
the wells when the berths are made up, are then
provided for the use of the passer gers.

The operation of making up a section occupies but
little time. There are two trap doors to each well,
one door overlying the other, These doors are hinged

A COMBINED SLEEPER AND CHAIR CAR,

trap door, the office of this being to operate a board
or slide that closes the gap between the upper berth
and the side wall of the car. The lower berth before
being locked into place is first raised sufficiently to
permit of stowing away the wicker chairs and luggage.
Then it is lowered to position and locked, as shown
at the right of our engraving. The gap between the
lower berth and the edge of the open well is closed by
a shutter which slides under the berth. Between the

mixture. The
pulp is poured
into molds,
and can then be left to harden without further attention.

The Prussian government is said to have agreed to
carry out the important works involved in providing
a canal joining the Moselle and the Saar. The canal-
ization works are, in fact, already in progress on the
former river between Remich and Differdange. It is
possible that the scheme will come before the Reich-
stag in the autumn of the present year.
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THE CONSTRUCTION OF A MAGNETIC DETECTOR.
BY EDWARD G. GAGE.

The researches of Joseph Henry brought out the
fact that the discharge of a Leyden jar through a
coil of wire surrounding a needle produces an effect
quite unlike that of a voltaic current. Instead of
being- uniformly magnetized, the needle is seldom
magnetized twice alike throughout its length, and
its poles are often reversed.

Although Henry rightly guessed the true cause of
this irregular magnetization, namely, that the dis-
charge is oscillatory, the principle was not applied by
him in detecting oscillations at a distance, but Ruther-
ford, some fifty years later, utilized this principle in
his detector of electric waves.

A small magnetometer was placed near one end of
the needle, previously magnetized to saturation, and
the changes in magnetism caused by oscillations from
the distant oscillator pagsing through the coil sur-
rounding the needle were noted by the deflections of
the magnetometer.

This apparatus was, of course, suitable for experi-
ments only, in that a freshly magnetized needle was
required after every discharge of the oscillator.

Marconi overcame this difficulty by supplying a
constant source of variable magnetism in the shape
of a permanent magnet, which, being slowly revolved
by clockwork with its poles facing the coil of wire,
supplied fresh magnetism to the core, which instead
of a needle was now a bundle of thin iron wires.*
As a further improvement Marconi discarded the mag-
netometer for noting the passage of oscillations, and
in its place wound a second coil of fine wire over the
first, which picked up the induced currents, and led
them to a telephone receiver-in which a click could be
heard for every spark discharge of the transmitter.

Even this form of detector had its drawbacks, as
the signals received were constantly varying, being
strongest upon the approach of the magnet poles to
the core, and weaker when receding, making it un-
suitable for practical work. Again Marconi has over-
come the difficulty by arranging  the detector in the
manner later described.

Although the operation of the magnetic detector
is commonly called one of hysteresis, in which the
magnetism of the core lags behind the magnetizing
force of the permanent magnet, and is suddenly set
free by the passage of oscillations through the prim-
ary coil surrounding it, the true operation, like that
of the electrolytic detector, is disputed by several in-
vestigators.

It is sufficient, however, for practical needs to ac-
cept the hysteresis theory, and to so proportion the
windings, core, magnet, etc., that they shall be best
suited to a happy medium of wave lengths, telephone
receivers, and signal strengths.

This has been accomplished in the modern com-
mercial detector, which is due to Marconi, and is
wonderfully constant, “fool-proof,” and ranks next to
the barretter or electrolytic detector in sensitiveness.t

Directions for making a home-made detector of
this character are as follows:

A suitable baseboard for the instrument is first
selected from straight-grained pine, 18 inches long, 6
inches wide, and 7% inch thick. .

Procure the works from an ordinary clock, prefer--
ably' of the eight-day variety, although those from
an ordinary alarm clock will be chosen here for the
sake of simplicity. Remove the balance wheel and
all unnecessary éogs, screws, etc. To one end of
the spindle of the last cogwheel solder a narrow strip
of tin 1 inch long and 14 inch in width, to serve as
a dog to hold a wind-brake, this to cause the wheels
to revolve slowly and quietly. The tin strip should
have a small hole punched through the center and
placed over the end of the spindle, which projects a
trifle from the under frame. A small drop of solder
will secure it, after which any form of small ¢loth or
paper vane may be attached by a wire loop or frame.
Owing to the difference in construction of various
clockworks, it is difficult to specify any shape or posi-
tion of the brake, but the one shown in Fig. 11 gives
the general idea. Cloth over a frame is preferable
to paper or cardboard, as it moves silently. Allow-
ance should be made for the movement of the vane,
either by cutting dway the wood around it, or pro-
jecting the vane through a hole in the base, and sup-
porting the whole instrument on a superficial base
py means of cleats. The spindle to which the hands
are attached serves for the driving shaft, and should
be soldered to the cogwheel through which it passes,
as ordinarily it is held by the friction of a spring
pressing against it.

Two wooden disks, preferably birch, are now cut out
4 inches in diameter and 34 inch thick. Upon the
periphery of each disk is cut a groove of the shape
shown in Fig. 1.

*See paper hy Marconi before Royal Inst, of @reat Britain, June 18,
1903, in Electrician June 27, 1903, p. 388.

t The recent introduction of the compound of silicon and carbon as a
detector of electric waves, and also a mogified form of Fleming's rectifier
used for the same purpose, renders this statement liable to error,

Scientific American

From a piece of heavy sheet brass cut a square 2x 2
inches and drill a %4-inch hole in each corner and
one in the center to fit the driving spindle on the
clockwork. Place in position on the spindle and
fasten with solder, being careful to keep it true. Hol-
low out the center of one of the wooden disks suffi-
ciently to contain the lump of solder so formed, and
fasten it to the brass square by means of small steel
screws passed through the hole in each corner (Fig.
2). A small magnetic screw driver will be found
very useful for passing the screws into place through
the open work of the clock frame.

The clockwork is now mounted on one end of the
board, the center of the disk being 3 inches from the
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edge. Stove bolts passed through open parts in the
frame from the bottom of the baseboard and fitted
with nuts and washers will be found the best method
of doing this. A hole should be bored in the base-
board immediately beneath the winding stem, to al-
low for the insertion of the key. Next cut a block of
soft wood 5 inches square and of a thickness 1/16
inch less than the distance between the top of the
baseboard and the under side of the mounted disk.
The remaining disk is now fitted with a brass bush-
ing and a 1-inch round-head brass screw selected to
fit the hole in the bushing nicely, and passed through
it into the block of wood just mentioned, placing a
washer beneath the disk and one under the screw
head (Fig. 3). Fasten the block to the baseboard in
a position so that the distance between centers of the
disk shall be 12 inches.

This finishes the framework, and the coils should
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now be wound and adjusted. Obtain a piece of an-
nealed glass tubing, as thin as possible, 2 inches long
and 7% inch external diameter. Hold the ends in a
Bunsen flame just long enough to smooth the rough
portions, flaring one end slightly with a small stick
of wood. This prevents chafing of the iron rope.

In winding the primary coil over this tube it is a
good plan to tie the ends tightly with thread, to pre-
vent slipping. The wire used should be No. 36 silk-
covered, and should measure 10 feet in length. It
is wound in a single layer as closely and evenly as
possible, leaving 6 inches of the wire at each end for
connecting. The coil when wound should occupy a
space of 114 inches in the center of the tube. Give
the whole a good coat of shellac and allow to dry.

Over the coil and tube so formed are slipped two
small disks of 34-inch soft wood 114 inches in diam-
eter (Fig. 4). The hole in the center of the disks
should be just large enough to fit over the coil tightly,
and shellac used to hold them in place. They should
occupy a position in the center of the tube, being set
3% inch apart. Wlen they have become firmly fast-
ened in place the space between them is wound full
of No. 36 silk-covered wire, leaving free ends about
a foot long for connecting (Fig. 5).

Tube and coils are now placed in position on the
baseboard so that the interior of the tube is in line
with the grooves on the periphery of the disks, and
the coils midway between them (Fig. 6). Support
the tube on a pair of blocks, as shown, using a liberal
amount of shellac to hold it in place.

Cut out another wooden block 4 inches long, 2
inches wide, and of about the same height as those
supporting the tube. Fix this block lengthwise in
the center of the baseboard. Procure a small perman-
ent magnet of the horseshoe variety, and mount it
on the block in such a position that its north pole
will be pointing directly in front of and nearly touch-
ing the outside turns of the secondary coil (Fig. 6),
while its south pole will be opposite one end of the
tube. If the disk on the clockwork revolves from
right to left (as it ought), the south pole should be
to the left of the center of the tube and coils; if in
the opposite direction, to the right. It is immaterial
which pole is in front of the secondary coil, as long
as the remaining pole is in the proper relation to the
direction of the moving band, about to be described.
The commercial instrument is fitted with two magnets,
like poles adjoining, and facing the center of the
secondary coil, but the difference in effectiveness of
this arrangement is so slight as to be unnoticeable.

We now come to the last, and if not properly made,
the most difficult and exasperating part of the de-
tector, the moving band or rope of iron wire. To
the uninitiated this has always been a source of great
difficulty and annoyance, and though simplicity itself
when made in the following manner, attempts at
other methods are almost sure to result in a bungling,
tangled mass of stray loops and ends.

The wire of which the band is made is No. 36 silk-
covered, iron wire. Select a soft pine board 7% inch
thick about 3 feet long and 4 inches or 5 inches wide.
Drive two nails to a depth of 1, inch in the board at
a distance apart equaling twice the circumference of
the oval formed by the two wooden disks, when
measured by a string passed around the grooves.
Starting at one nail (Fig. 7) wind the wire from one
to the other, always winding in one direction; that
is, so as to inclose the two nails in a narrow coil of
wire. When the total number of strands equals 100
the ends are connected, and one nail is cautiously
withdrawn from the board, keeping the wire still on
it, and drawn taut (Fig. 8). Twist the strands into
a rope, keeping them taut, and remove the remaining
nail from the board. Both nails are now removed
from the ends of the band, being careful not to dis-
turb the loops formed by them. Thread the band
through the glass tube, passing it around both pulleys
and bringing the ends together between them. The
two ends are linked together by threading a separate
piece of the iron wire through and through them
(Fig. 9), drawing tight after each threading, and
connecting the ends of the wire by tying or twisting,
as in the case of the band.

This completes the working parts of the detector,
and any casing may be fitted to it and finished accord-
ing to the ideas of the operator.

A good casing is made by fitting the sides and ends
with 34-inch hardwood strips extending 14 inch above
the surface of the disks. This forms a box with the
top open, and a nice-looking instrument is made by
attaching a glass door by hinges to cover it and pro-
tect the working parts from dust and injury (Fig. 10).

The ends of the primary coil are brought to bind-
ing posts in the side of the box nearest them, and
those of the secondary connected to another pair of
binding posts, one on each side of the first two. If
desired, a false bottom of pressboard can be fitted
beneath the disks, leaving only the coils and tube,
magnet, band, and disks visible.

It will be noticed in the case herein cited that the
winding stem is situated in the base of the instru-
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ment—a great inconvenience that. can be remedied only
by gears or ratchets; but this is hardly- worth while, in
view of the great advantage to be gained by using an
eight-day clock, which, in addition to its ability for
long running, usually has the winding stem on its
face. The proper speed of the driving disk is that
which will eause the moving band to complete the cir-
cuit through the tube in about two minutes.

Aerial and ground are connected to the terminals
of the primary coil, and the telephone to those of the.
secondary. An almost inaudible hissing sound, in
the telephone, as the band slowly threads its way
through the tube and around the pulleys, shows the
detector to be in working order.

B ot I . ot
A CONTINUOUS VARIABLE-SPEED SYSTEM OF RAPID
TRANSIT.

Most of the transit evils from which every- crowded
city suffers are due to the periodic character of the
train service. The steady current of people that pours
into the station must be periodically checked to await
the arrival of the trains. It is this intermittent dam-
ming of the human stream that produces the rush-hour
crush, and retards, as well, the unloading and loading
of the cars. The only remedy possible under the peri-
odic transit systems is to reduce the headway of the
trains so as to carry off the crowds at more frequent
intervals. But the headway cannot be cut down below
a certain minimum determined by the length of time
required to load and unload the cars, plus a constant
allowed for starting and stopping. This minimum has
already been reached by the New York Subway ex-
press service where, at certain hours, three and four
trains are sometimes stalled waiting their turn to en-
ter a station.

Realizing that we have reached the limit of possi-
Dilities of an intermittent or periodic service, the next
logical step would seem to be in the direction of a
continuous transit system. Several such systems have
been proposed. The moving platform, consisting of
three endless platforms traveling side by side at rates
of three, six, and nine miles per hour respectively, is
familiar to our readers. Another, and a most unique
plan which was recently described in these columns,
consists in an endless chain of cars traveling at a speed
of, say, 20 miles an hour, and to which access is had
by means of a large whirling platform with a periph-
eral speed equal to that of the chain of cars, but with
a speed so reduced near the center where the station
entrance is placed that the platform can be here read-
ily boarded.

Still another continuous scheme has just been
brought to our attention which is decidedly novel in
many respects. It is the invention of two engineers
of this city, Messrs, B. R. Adkins and W. Y. Lewis.
In this system a series of short cars are used,'which
travel at high speed between stations, but slow up
while passing a statton platform to permit the passen-
gers to alight or step aboard. In this respect the syé-
tem resembles that of separate trains. However, the
cars do not stop at the station, but come together to
form a continuous train or moving platform traveling
at a rate of three miles per hour. Once the station
is passed the speed is uniformly accelerated up to
say 21 miles per hour, hence the cars successively
break away from the close formation and are strung
out all along the line until the next station is ap-
proached, when they again draw together and pass the
station as a continuous train. In other words, the
cars run under a headway much smaller than.the pres-
ent minimum because they do not stop at stations, but
merely slow up. Furthermore, this retardation is of
known duration, whereas in the ordinary periodic sys-
tem it is a very uncertain quantity depending upon
the size and compactness of the crowd which desires
to get on and off.

The method of driving the cars at this variable rate
is very simple. On each side of the track, extending
along the entire length of the line, is a pair of screws,
or rather shafts, in each of which a spiral groove is
cut. One of these is formed with a right-hand spiral
and the other with a left-hand spiral. These opposed
spiral grooves receive the opposite ends of the forward
axle of each car, so that when the shafts are turned
in opposite directions they feed or ‘“screw” the cars
forward. The desired acceleration or retardation of
the cars is produced by varying the pitch of the
grooves,

We are accustomed to think of screw and nut gear
as adapted omnly for very powerful but slow motion,
and it may at first sight seem to be impracticable to
obtain a high speed without considerable friction, also
impossible to obtain such a variation in feed as be-
tween three and twenty-one miles per hour on the
same screw. However, this detail has been quite care-
fully worked out. The inventors propose to use a
shaft 18 inches in diameter. At the slow-speed points
the groove would have a pitch of 7.5 inches, while at
high-speed points the distance between threads would
be 525 inches, and the maximum speed of travel
stated could then be obtained by driving the shafts at
422 revolutions per minute. The angle of the groove
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with the axis of the screw at maximum and minimum
pitech is 45 deg. 20 min. and 8 deg. 15 min., respec-
tively, while the screw efficiency is 96 per cent and
86 per cent, respectively, because the friction is almost
entirely eliminated by using ball-bearing rollers on
the axles to engage the spiral groove, and the shafts
are carried in the well-known “anti-friction” roller
bearings.

The screws or driving shafts are supported at fre-
quent intervals on rollers, as shown in one of the fig-
ures of our front-page illustration. They are driven
by electric motors at various points along the line,
say one-fourth of a mile apart. Each motor drives a
short power shaft which passes under the track at
right angles thereto. By means of bevel gears the
power is transmitted to a pair of short drive shafts
parallel with the screw shafts. The drive shafts are
fitted with broad-faced spur gears which mesh with
toothed collars secured on the screw shafts. As is
clearly shown in our illustration, the spiral groove
passes right through the gear collars. The shaft is
made in short lengths of, say, 25 feet, which are
spliced together with a lap joint. An axial play of
one-sixteenth of an inch is allowed at each joint for
expansion and contraction. At suitable points along
the line thrust collars are secured to the shaft and
these are engaged by rollers which take up the end
thrust.

It is the plan of the inventors to inclose the screws
on each side throughout the length of the lines, pro-
viding a platform level with the car floors, so that in
case of stoppage the passengers can leave the cars and
walk along the platform to the nearest station. The
rails are supported on a concrete bed, which is molded
to form a deep trough or open conduit in which work-
men can walk while cars pass over them. Should a
passenger fall between the cars the latter would pass
over him without doing him any injury; also, if a
parcel should be dropped from the cars it would fall
into the conduit without obstructing the track.

The cars are short, four-wheeled vehicles with two
seats placed back to back. They are open at the sides
and closed at the front and rear by means of wire
screens., At stations a platform may be built on both
sides of the track, so that passengers may enter or
alight from either side of the car.

A system of this sort is, of course, unsuitable for
any but a straight track because the shafts cannot
be bent around curves. Yet the inventors propose to
negotiate slight curves by laying straight lengths of
shafting on chords of the curve and gearing these
chords together. The cars may be carried past joints
in the chords by their momentum, or by a clutch de-
vice which will act automatically. Some such scheme
would also be necessary on a straight line to pass
over a rise or a dip in the track.

Very evidently, as this is a continuous system, the
track must be endless; that is, at the ends of the
course the “down” and the ‘“up” tracks must be con-
nected by a curve. A number of schemes have been
devised for carrying the cars around the connecting
curve. The best plan seems to be the use of a wheel
with an automatic clutch which seizes each car just
as it leaves the screws and carries it around to the
return screws.

The following are some of the advantages of this
continuous variable-speed system: It does away with
motormen, conductors, and guards, hence greatly re-
ducing operating expenses. The entire line is oper-
ated from a single power station. As the shafts run
continuously at constant speed, the load is almost con-
stant, varying slightly with the number of passengers
carried. The retardation of a car on approaching a
station contributes energy to the shafts which, farther
on, is used in accelerating a car that is leaving the
station, there being no brakes with resulting wear
of wheel tires. Owing to the constant speed, no more
«suitable prime mover could be desired than the simple
alternating-current motor. This motor requires practi-
cally no attention. It will operate with high-tension
current, thereby minimizing copper in cables and en-
tirely saving costly sub-stations and other complicated
accessories to the present subway system. Transmis-
sion losses, such as are common to the ordinary
third-rail systems with the sliding shoe contacts and
consequent destructive earth currents, are done away
with, as well as all danger of injury to the workmen
or by fire in time of accident from an exposed third
rail. The entire system may be mechanically consid-
ered as one vast machine under control of a single
engineer at the power-house switchboard. No signal
system is required, as there is absolutely no possi-
bility of a collision except in the event of a break-
down. But the chance of a breakdown of any of the
cars is exceedingly remote, owing to the fact that
there are no complicated parts to become disordered,
and that the axles and engaging projections can be
made enormously strong. To be sure, this system is
hardly adaptable to a long line, but the inventors
believe that it might be applied to short crosstown
lines or, by arranging the driving shafts in chords,
on bridges.
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In addition to this horizontal system, the Messrs.
Adkins & Lewis have devised a continuous variable-
speed elevator system which moves very slowly past
floors, but travels swiftly between floors. A modifi-
cation of this system has been devised for use at ele-
vated and subway stations for carrying passengers to
and from the street level. In this arrangement the
cars move horizontally at the top and bottom of the
shaft, long enough to permit passengers to step aboard
or alight, and then they assume the vertical course
and travel at high speed between levels.

Another application of the system is in the nature
of the well-known escalator, which is becoming popu-
lar at department stores. The new design provides a
series of seated cars moving slowly and horizontally
in a semicircle at each floor and passing at relatively
higher speed up or down an incline between all the
floors.

This system is extremely flexible and can be applied
in many useful ways for the transportation of passen-
gers or merchandise.

—_— et
Industrial Alcohol.*

The value and significance of a tax-free alcohol have
been so widely discussed in the press and periodical
literature of the entire country, that it is hardly
necessary to emphasize the great importance of this
subject, especially to our agricultural and industrial
interests, since the new alcohol law became operative
on the first of the year. For years we have been far
behind the nations of Europe in this regard, and in
consequence, our literature has been sadly lacking in
authoritative works covering this phase of industrial
activity. “Industrial Alcohol, Its Manufacture and
Uses,” recently issued by the publishers of the ScCIEN-
TIFIC AMERICAN, was designed with the especial pur-
pose of supplying this want; it is the latest and most
comprehensive work of its kind which has been pub-
lished in this country. The book is a practical treat-
ise, and will be found especially valuable by the lay-
man and the student, notwithstanding that it is well
adapted for use as a handbook by the expert. It
comprises the researches and writings of the most
eminent of Germany’s specialists in the science of fer-
mentation and distillation, being based upon Dr. Max
Maercker’s “Introduction to Distillation,” as revised
by Drs. Delbriick and Lange. The book covers the
manufacture of alcohol from the raw materials to the
final rectified and purified product. An introductory
section deals with the importance of the new law,
what it means to the farmer and the manufacturer,
and the possible conditions arising under the law. In
additional sections the methods of denaturing, the do-
mestic utilization of alcohol-for heating and lighting
purposes, its use as a fuel for power production, and
a statistical review are given. The discussion of the
use of denatured alcohol for heating and lighting and
for power productions is supplemented by numerous
well-chosen illustrations; the entire text is fully illus-
trated throughout. In an Appendix is given the com-
plete United States law. Few in number are those to
whom this book would not prove of interest and value.
The farmer, the manufacturer, the power producer, the
householder, will all find that denatured alcohol is of
importance to them, that its use and introduction will
render feasible savings and economies which were
hitherto impossible of accomplishment.
A ——

The Death of FProf,

Prof. von Bergmann, the famous surgeon, died in
Wiesbaden on March 25. He was operated on for in-
testinal disorder without an ansesthetic, and bore the
prolonged cutting with the greatest fortitude, although
he did not direct the surgery, as he did in the case
of a previous operation some months ago.

Ernst von Bergmann, the celebrated German surgeon,
was born in the Baltic province of Livonia on December
16, 1836. He studied at the universities of Dorpat,
Vienna, and Berlin, and was graduated from the medi-
cal department of Dorpat in 1864. During the Austro-
Prussian war of 1866 he was placed in charge of the
military hospital at Koéniginhof, in Bohemia, and dur-
ing the Franco-Prussian war he was at the head of
the military hospitals of Mannheim and.Carlsruhe. In
1875 he was appointed to the chair of surgery in the
University of lDorpat, remaining there until the break-
ing out of the Turco-Russian war, when he became at-
tached to the Russian army of the Danube as consult-
ing physician. - Returning to Germany, Dr. von Berg-
mann was made surgeon in chief of the hospital at
Wiirzburg and professor of surgery at the university.
In 1882 he was called to the chair of surgery at the
University of Berlin, to succeed Prof. yon Langenbeck,
and also had charge of the surgical clinic of that city:

Ernst von Bergmann.

* Industrial Alcohol, Its Manufacture and Uses. ‘A practical treatice
based on Dr. Max Maercker’s ** Infroduction to Distillation ” as revised by
Dis. Delbriick and Lange, Comprising Raw Materials, Malting, Mashing
and Yeaet Preparation, Fermentation, Distillation, Rectification and Puri-
fication of Alcohol, Alcoholometry, the Value and Significance of a Tax-
Free Alcohol, Methods of Denaturing, Its Utilization for Licht, Heat and
Power Production, a Statistical Review, and the United States Law. By
John K. Brachvogel, M, E. 528 pages, 107 engravings, Price, $4.
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HOW CHURCH BELLS ARE CAST.
BY F. P. LOTZ,

Christ Church, Boston, claims to have a fine old set
of bells rung in the old way as in England. I am told
that they possess a very sweet tone and are among
the oldest in the country. South Congregational
Church, New Britain, Conn., has a magnificent set of
fourteen bells, which are rung both by hand and by a
combination apparatus, using electricity and com-
pressed air in a set of pneumatics. A similar set,
exclusive of pneumatics, is in the tower of St. Simeon’s
Church, Philadelphia, and another in Christ Church,
New Haven, Conn. As fine a set of eleven bells as
have ever been made are in St. John’s Roman Catho-
lic Church, Clinton, Mass. There are numerous other
very fine chimes of
bells in this coun-
try, among which
may be mentioned
those in St. Mich-
ael’'s  Church, St.
Thomas’s, and St.
Andrew’s in New
York city, and an
excellent set in St.
Patrick’s Church,
Cleveland, Ohio.

Bells have been
the subject of some
of the best poems,
Longfellow  having
written no less than
nine on this subject.
Among these are
“The Belfry of Bru-
ges,” “The Song of
the Bell,” “The Bells
of St. Blas,” “The
Bell of Atri,” and
“The Bells of Lynn”;
and who has not
heard of Poe’s “The
Bells,” which, with
his weird monody
“The Raven” made his name famous? Then there are
also Tennyson’s poems on bells and Schiller’s “Lay of
the Bell.”

The mechanical process of bell founding is extremely
interesting to those not familiar with it. The follow-
ing description of it is illustrated with photographs

Fig. 1.—The Lay-out of the
Bell on the Drafting
Board.

taken while the work was in progress in the usual”

every-day routine. With some modifications all found-
ers proceed very much in the same manner, but some
of the modifications mean much in the result. How-
ever, by explaining one method the whole proceeding
is made very clear, and with the illustrations will, no
doubt, be readily comprehended. .
Having mathematically worked out the proportion-
ate requirements and having procured a suitable pat-
tern board, the drafting is proceeded with as shown
in Fig. 1. First the center line and the mouth line
are laid off, exactly at ~right angles. Then the half
line and outer line are laid off parallel to the center
line. The required measurements are then laid off
and pins set in place, as shown by @ and X and Y;
a string which cannot stretch is then adjusted along
the line A A, the pin at X is removed and a pencil
substituted, with which, keeping the string quite taut
and carrying it downward, is thus drawn the inside
or large elliptical curve down to the point of the lip,
as indicated by the dotted line aa. In a similar way
exactly the outer or small elliptical curve is drawn,
shown by B B and carried down by the dotted line b b,
ending at H and representing the string. The sound-
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bow is then drawn over the circle so marked, with a
compass, making the line marked 8 B C. This done,
there remains only a very small gap to fill up by hand
or any other convenient way where the line B B ends
at H. Then from the points X and Y a straight line
is drawn up to the little circles at the shoulder, and
from there on the crown is drawn with a trammel C
and D up to the shank. It will be seen that the inside
diameter of the bell at the shoulder is just half the
mouth diameter. The thickness of the bell through
the sound-bow is one-fourteenth of the mouth diame-
ter; the waist thickness is half the sound-bow, and the
shoulder thickness is a third of the sound-bow. The
height of the bell is about eighteen times the thick-
ness of the sound-bow.

According to this layout, two sweepboards are now

fashioned, one called the ‘“‘core” sweep and the other
the ‘“case” or ‘“outer” sweep, as shown in Fig. 2; the
sweepboard having the long stem is called the core
sweep, the other being the case sweep. Two iron
flasks are next provided, called respectively the “case”
and the “core”” The former is larger by an inch or
two than the required finished mold, and in this the
outer shape is molded. The core is an inch or two
smaller than the required finished mold, and on this
the inner shape is molded. A general view of the
foundry (Fig. 3) shows these molds set up, the case
with its wide part up and the core with its wide patt
down. Fig. 4 shows a molder at work near the end
of the sweeping up of a core mold with the rough
loam coating. Then comes the last work on the
outer mold, that of slicking over just after impressing
|the inscription, which will appear on the bell in raised
letters.
) The molds are next closed and set around in order
lunder a large crane ready for casting, and here there
is a marked difference between the American and the
European method. It will be noticed that these iron
'lﬂasks have numerous holes which are provided for a
twofold purpose—to make the loam coating adhere
‘more thoroughly and to allow the gas which is gener-
ated during the few seconds required for the pouring
to escape through these ‘“vent” holes and burn itself
out. The European method is to sweep up the molds
over brick cores in a pit, and then over this to sweep
a bell of clay, and over this, beginning with the smooth
coat, they lay on the outer loam form. When the
molds are done, they lift off the outer mold, break up
the clay bell, replace the outer mold, and then pack
the whole in the pi't»_ by pressing down the dirt previ-
ously excavated and then weighting it down. Nothing
shows above the foundry floor level but the “heads” or
“gates” for the entrance of the molten metal. There
is always danger of gas explosion by the European
method. By our method this danger is reduced to
practically nothing, because all our casting is done
practically above ground and in a way that allows the
gas to burn out. The next step is that of tapping the
generally well known hot-air furnace of the melted
bell metal, which in a few minutes is poured into
the molds in the manner shown by Fig. 5, and this
view also shows how the molds are set under the
big crane ready for casting, to which reference has
already been made. This casting is generally done as
early during the day as possible, so as to give plenty
of time to allow the metal to cool slowly down by the
next day, when the bells are removed from the molds
and allowed to finish cooling.

If some of these bells are intended for a peal or
chime, they are then lifted up and tested somewhat in
the manner shown in Fig. 6, to ascertain how near to
accuracy the pitch is. Generally they come pretty close
to what is desired, and a little skillful mechanical
tuning brings it to standard accuracy. A finished peal

Fige 8—The Foundry, Showing

Flasks and Cores.
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of four bells is shown in Fig. 7. A chime of bells ap-
pears complete and set up in Fig. 8. These are played
in the tower with the lever keyboard as shown in
Fig. 9. If the bell be for a tower clock or for fire
alarm use, for school or church tower, used singly—
i. e., not a part of a musical set—then no tuning is done
to it after being cast, and this because without the
tuning it has a certain individuality all its own which
is very desirable, and for school or church use it is
mounted in the usual way. In this position it does
duty during its life, away up in the steeple, patiently
though sometimes noisily, striking the hours
and reminding us that Time is fleeting and
soon Eternity dawns.

In the school tower the bell summons the
children with heavy feet to school to garner
the seeds of instruction that fit them to fill
worthily our places when we are gone. In the

fire alarm tower it rings its call for heroes to
duty in quenching fires or in the saving of
human life,

And last but not least, the church

Fig. 2.—Bell Sweeps for Férming the Molds.

bell gives softly and sweetly the call to worship.
- et

A Novel Storehouse,
BY W. K. FISHER.

Many mammals, chiefly rodents, store quantities of
food. against & season of scarcity but it is worthy of
note that very few birds have acquired the habit. In
California, however, where there are long dry summers
in the valleys, a shining example of thrift has been
developed among the. woodpeckers. This bird is the
handsome California woodpecker, Melanerpes formi-
civorus bairdi, closely related to the red-headed wood-
pecker of the Eastern and Middle States. It is one of
the most industrious creatures in California, and to
the casual observer its principal occupation might
seem to be the hoarding of acorns. Our woodpecker
does not go about its work in the offhand, slipshod
manner of the California jay, which pounds its acorns
into the ground, with a guilty air, and then apparently
forgets all about them. Instead, Melanerpes drills a
neat round hole in the bark of a tree, and into this
wedges the acorn, which fits so tightly that one has
to use a pen-knife to extract it. The birds are most
active during the autumn and winter, when they store
many acorns for food. showing a decided preference
for the slender nut of the California live oak. Wheth.
er the birds particularly desire a grub which lives in
the acorn is not known, but we do know that they eat
the nuts. The habit of fitting them g0 tightly
into holes in bark may have been aceguired for pro-

Fig. 4—Sweeping the Core.
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Fig. 8.—A Chime of Bells.

tection against the depredation of ground squirrels.

Although scattered acorns are found in telegraph
poles, in fence posts, in the sides of houses, or wedged
under shingles, the woodpeckers seem to prefer live
oaks, in the valleys. In the moun-
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tially decays about the old holes so that the acorns
will not fit tightly. Such holes are often abandoned.

A Singular Effect of Friction.

In a communication presented to the French Acad-
emy, E. Guyou comments upon some curious experi-
ments made by De Saintignon, of which Guyou gives
a brief account only. A spherical vessel is rotated
about its vertical axis some eight hundred times per
minute; dimensions are not given. Powdered sub-
stances are distributed in the water contained in the
vessel. - When the vessel is rotated, the powdered
particles will arrange themselves along the axis of
rotation, if they are less dense than water. But if
they are heavier than water they will collect, not on
the equator of the vessel, as one might expect, but
on two rings corresponding to equal parallels of lati-
tude on both sides of the equator. In explaining this
apparent paradox, Guyou points out that, after a cer-
tain time, the particles will revolve with the velocity
of the globe, and the effects of gravity and of centri-
fugal acceleration may . be neglected. The resultant
of the remaining forces will urge any particle in the
direction of the radius of the parallel in which it finds
itself. If the particle is less dense than the liquid,
the resultant will be centripetal, and the particle will
move toward the axis of rotation; if the particle is
denser than the liquid, the particle will travel toward
the wall of the vessel. Having reached the wall, the
particle will be pressed against it by this radial force
which is at right angles to the axis of rotation, and
therefore oblique to the wall. The angle which the
normal to the respective point of the wall forms with
the force will be equal to what we call latitude in de-
termining positions on our globe; we may thus speak
of the latitude of the particle. If now the latitude
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Fig. 9.—A Lever Keyboard.

equal to it, the particle will remain at the point where
it met the wall. The globe may thus be imagined to
be divided into three zones. The central zone will lie
between the two parallels, north and south of the

equator, whose latitude is equal to

tains conifers are used also. Leaky
roofs often result from the wedging
of acorns under shingles, or from
holes drilled into them; and many
a rancher has been provoked to pro-
fanity by having his house perfo-
rated.

A characteristic of the woodpeck-
ers is their fondness for certain
individual trees. They store their
acorns in the same tree and use the
same holes year after year, adding
new holes as time goes by, and the
old ones wear out. "A few of these
trees must have a reputation
among woodpeckers for miles
around, judging by the way they
are visited and the number of
acorns deposited in their bark.
Such a tree—a large live oak, now
somewhat famous, at least locally—
stands in front of President David
Starr Jordan’s residence at Stan-
ford University, California. Its
bark is closely studded with acorns,

the angle of friction; the two other
zones or segments will lie outside
this equatorial belt. For the par-
ticles within the belt the latitude
will be smaller than the angle of
friction, and they will therefore re-
main in their belt; the particles
outside the belt will have a greater
latitude, and they will glide down
to the parallel where the latitude
and the angle of friction are equal
to one another. Thus, with powd-
ered charcoal, we observe two
black circles of latitudes about 30
deg., limiting an equatorial belt
which is turbid with black spots of
charcoal, while the two polar seg-
ments will be clear. The case of
coal is unfortunately the only one
concerning which the brief details
quoted are given. It would be in-
teresting to have further data, and
to ascertain whether friction is
really the only or the chief deter-
mining factor in the phenomenon.

even out onto the smaller limbs.
Some of them have been driven in-
to the ends of old, partially de-

Experiments might be made with
heavy precipitates. Guyou sug-
gests that the observed latitudc

Fig. 5.—Casting- the Bell.

cayed nuts, which they have telescoped, the old shell
inclosing the fresh acorn. Only a portion of each
acorn is eaten by the woodpeckers, many remaining
till they decay, or are ‘“driven to the wall” by the
insertion of fresh nuts. After a time the bark par-
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of the particle is greater than the angle of friction
between the particle and the wall corresponding to
the conditions of the experiment, the particle will
glide toward the equator.
the particle is smaller than the angle of friction, or

If, however, the latitude of

Fig. 6.—Testing the Tone of the Bell.

should be measured for the direct determination of the
angle of friction,

A

The X-ray is being used by pearl fishers of Ceylon to
determine the presence of pearls in oysters.
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A BABYLONIAN VASE INLAID WITH IVORY AND
PRECIOUS STONES DATING FROM 4500 B. C.

BY PROF. E. J. BANES, FIELD DIRECTOX OF THE RECENT BABYLONIAN
E ;PEDITION OF THE UNIVERSITY OF CHICAGO.

It may seem to the layman that the Assyriologist
and Egyptologist are rivals in the efforts to bring to
ligﬁt the earliest traces of civilization, for during the
past decades each has startled the world by announc-
ing that he has discovered traces of civilized man of
five, six, and even ten thousand years ago. In con-
firmacion of his statements, he produces strange ob-
jects from the ruins of Babylonia or Egypt. Yet such
extremely ancient antiquities are rare. At Bismya,
the ruin in central Babylonia which, as field director
of an expedition from the University of Chicago, I re-
cently excavated, and which has proved to be the
remains of the oldest known city in the world, was
discovered, among other remarkable things, a blue
soapstone vase richly engraved with human figures
and inlaid with ivory and precious stones.

The vase, when found, was in fragments, three of
which were recovered from among hundreds of frag
ments of vases of other stone. All were lying in an

ancient refuse heap of the temple, where they had .

been thrown. The position of thig heap of rubbish,
buried beneath the ruins of structures known to date
from 3800 B. C., and containing a ‘number of inscrip-
tions and bricks, as well as the style of art, point to a
date not far from 4500 B. C. The original diameter
of this vase of blue soapstone was about twenty-two
centimeters (834 inches); the height of its nearly
vertical walls was about twenty centimeters (8 inch-
es), and the three surviving fragments represent some-
what more than a quarter of the vase.

One of the most remarkable features of the vase is
that it is unlike anything ever before discovered in
any ancient ruins. Upon the three fragments are rep-
resented at least thirteen human figures, either entire
or partly broken away. The two central figures are
musicians, who are playing upon their five and seven
stringed harps as they are marching along. If for no
other reason, the engraving is remarkable because it
gives us the picture of the musical instrument of mqr:e
than six thousand years ago. Behind the musicians
marches a person of importance, possibly the Kking,
for from his hat project three rays to distinguish him
from the others in the procession.
two other figures. One, judging from his size, is a
boy; the other is holding up his hands in the attitude
of worship. Before and above the musicians are fig-
ures, who are represented as running to meet the pro-
cession. One man holds in his hand a branch of a
tree, while other branches are scattered about among
the figures. The engraving may represent one of the
religious processions common in later Babylonian his-
tory, when the gods were carried about the city. Yet
the running figures more likely indicate the trium-
phal procession of a victorious king, accompanied by
music, and an occasion of great joy is represented.

Still more remarkable is the execution of the en-
graving. While the field of the picture is represented
by the blue stone of the vase, the figures are partly
composed of inlaid materials. When found, the inlay,
with the exception of a few pieces of lapis-lazuli in
one of the tree branches, was missing, yet the deep
grooves .into which it had been set remain to show
where it had been. Later I discovered a square piece
of ivory, which formed the skirt of the figure bearing
the branch. From this one ivory dress we may infer
that the dresses of all of the figures were of the same
material. The faces, arms, and
feet are represented in relief,

Behind him are
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without a band and rays and a ribbon, is worn; the
rays probably distinguish the rank of the wearer.
Apart from the hat, the one other piece of wearing
apparel represented on the fragments of the vase is
the short skirt, which is known to be the Babylonian
costume of about 4,500 B. C.

This unique vase of the greatest antiquity, so dif-

TWO0 FRAGMENTS OF VASE INLAID WITH IVORY AND
SIONES FROM BISMYA DATING FROM ABOUT 4500 B. C.

SKETCH OF THE DESIGN ON THE VASE.

ferent from anything previously discovered, therefore
opens a new study in the history of “early art; it is
one of the most highly prized objects from the most
ancient civilization of Mesopotamia.

e e rr—  — ——
THE GYROSCOPE AS A COMPASS,
BY A. FREDERICK COLLINS.

Since the invention of the gyroscope by Foucault,
to.demonstrate the rotation of the earth upon its axis,
this mechanism has been constructed in many modified
forms, and the principles underlying it have been
utilized for various purposes. But it is doubtful if a
more ingehiohs construction has ever been ﬁéﬁséd, or
a more Useful application been found for it, than the
one herein described. The Ansphiitz gyroscope takes
its name from the inventor, Dr. H. Anschiitz-Kimpfe,
and was designed for the purpose of replacing or sup-
f)lementing the ship’s compass, where the latter for
aily, reason is rendered useless or inaccurate. Two
models of the gyroscope'have been built by a Kiel
firm of instrument makers, and both of these are
shown in the accompanying illustrations. The second
form possesses several improvements over the earlier
construction, though the general design is the same
in both.

In the compass the needle assumes a fixed position
under the influence of the earth’s magnetic attraction,
while in the gyroscope, on the other hand, there is a
rotating system affixed to a horizontal axle, which can
turn freely in all directions. The spindle of this de-
vice has a stréng tendency to retain its momentary
direction, and when the binnacle, which is an integral
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part of the vessel, turns with the movement of the
vessel, the indicator carried by the spindle will cor-
respondingly turn against the binnacle, or in the oppo-
site direction. Thus the indicator will point cut in
degrees, or fixed lines of a scale, the variations in the
course of the ship.

The mechanical construction of the instrument is
comparatively simple, and most of the important parts
can be recognized in the first illustration, where the
lower cover has been removed. The strong iron bases
of the binnacle carry a holder suspended in gimbals
and filled with liquid. In this liquid is a float fixed to
a vertical axle, on which it can revolve. The rose or
compass scale is secured to the float, and is controlled
by the attached gyroscopic system proper. This sys-
tem consists of two balls or disks, which are driven
by a motor lying between them, the current being
communicated by means of brushes. The frame con-
taining the balls and motor is attached to a horixzontal
axle on ball bearings, which rest on the float. The
diameter of the holder is 18% inches, while the height
of the whole instrument is 35 inches. The construc-
tion of the new model differs from the old chiefly in
that the system does not depend from the float, but
is contained within it. The float has a capacity of
about 22 quarts, and also contains a pair of electro-
magnets. It revolves easily on a vertical axle in the
basin, and its {zieight on this axle is almest compen-
sated by the supporting power of the liquid. The
basin is hung in gimbals to a strong metal ring, which
rests on springs attached to the stand. The latter is
three-legged, and is made of bronze. Between the
three legs is a small marble shelf, which contains the
measuring instruments, ruler, etc. The dimensions of
the new form of apparatus are approximately: height
43 inches, diameter of basin 14 inches, and the largest
diameter 23% inches. An improvement consists in a
small motor with a perpendicular axle, upon which a
bell-shaped balance is placed. The bell-shaped balance
is seen below the cylindrical holder in the second en-
graving. This motor is started simultaneously with
the system, and attains a velocity of 3,000 revolutions
per minute. Its purpose is to retain the basin in a
perpendicular position by means of its rotary force,
or at least to permit only slow and slight movements,
thus considerably increasing the efficiency of the ap-
paratus. In both instruments the gyroscopic system
rotates at the rate of 3,000 revolutions per minute.

Both the compass and the gyroscope possess—dizad~
vantages as welt—as—advantages, but fortunately one
instrument appears practically to supplement the oth-
er. The compass is not subject to certain untoward in-
fluences which are liable to affect the gyroscope, be-
cause of fundamental differences in action. The com-
pass needle under the magnetic action of the earth
assumes one fixed position. The gyroscope, on the
other hand, tends persistently to maintain any posi-
tion in which it is placed, until acted upon by other
forces. Obviously, there are opportunities for error to
slip into calculations based upon this apparatus, par-
ticularly after it has been in use for some time with-
out resetting, and it consequently appears that occa-
sional adjusting would be necessary. Owing to the
revolution of the earth upon its axis, the gyroscope's
spindle would have an additional gradual movement
of rotation, and the rate of this movement would de-
pend on the latitudinal position of the ship. It is in-
teresting to note that this movement would amount to
one degree in four minutes at the north pole. The
spherical form of the earth also influences the instru-
ment, and in consequence the
gyroscope would turn slowly to-

and the long braids of hair and
the hats are also of the stone of
the vase. Judging from other
objects found in the Bismya tem-
ple, it would seem that the eyes
were inlaid with blue stone.
The material employed to repre-
sent the bracelets and head
bands .and other inlaid parts
cannot be known, yet from the
dump small pieces of red and
blue stone, mother-of-pearl, and
engraved ivory appeared. Some
of them may have been used in
the missing parts of the vase.
A chief peculiarity of the art
is that the figures are represent-
ed with enormous noses, impart-
ing to the face the grotesque ap-
pearance of a caricature. The
few specimens of early Baby-
lonian art at hand, while repre-
senting the nose in a straight
line with the forehead, fail, with -
the exception of a few terra-
cotta statuettes, to exaggerate
to such an extent. The faces of

ward the course of the vessel,
in accordance with its longitud-
inal position. The compass, how-
ever, is practically unaffected by
latitude or longitude.

The disadvantages of the com-
pass may be briefly summed up
in saying that it is strongly af-
fected 'by shocks, vibrations,
moving masses of steel or iron,
or even by unequally distribut-
ed, fixed masses of metal, while
the  gyroscope is influenced in
no way whatsoever by these con-
siderations. The deviations of
the compdss needle due to the
above causes have been only
partially overcome by systems
of compensation. It is of course
impossible to obviate the dis-
turbing causes mentioned, espe-
cially in the case of war vessels.
Here the compass is often ren-
dered erratic by high speed un-
der forced draft, particularly in
torpedo boats, by swinging dav-
its, cranes, guns, or turrets, and

the figures are shaved; the hair
is braided and hangs down be-
hind. A hat, either with or

Anschitz Gyroscope,

First Model.
THE GYROSCOPE AS A COMPASS.

Anschutz Gyroscope. Final Form.

by the concussiops due to gun
discharges. In submarine work
the compass is often almost use-
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less because of the close association of masses of
metal. Further, when the course of a vessel is
changed, the compass will not indicate with absolute
accuracy the turning movement, and to all other dis-
turbing factors we must add the friction offered to the
indicator or rose in liquid compasses. It is under such
circumstances that the gyroscope has proven itself an
effectual means for checking compass readings, and
in some cases even as a substitute for that instrument,
for it is absolutely unaffected by influences deroga-
tory to the other. i

The greatest difficulty experienced by the inventor
was in attempting to rectify that characteristic of the
gyroscope which varied
the movements of the ro-
tating element in accord-
ance with the longitudinal
position of the ship. This
was finally accomplished
by the introduction of a
pair of electro-magnets,
mentioned above, into the
holder, thus in a measure
converting the instrument
into a magnetic compass,
or rather into a combina-
tion of gyroscope and com-
pass., With this improve-
ment the rose can be set
to a certain course, and
the vessel then steered as
by an ordinary compass.

Exhaustive tests were
made by the German navy
with the warship “Un-
dine,” which was fitted
with the instrument for
this purpose. Some of
the evolutions, which con-
sisted in sailing the ship
under forced draft and
then suddenly reversing
the enginer, changing the position of the turrets and
other heavy mechanism, and in firing the guns, were
severe enough to completely disqualify the magnetic
compass. However, when the trials were concluded
the gyroscope was found to be in as good order as it
was in the beginning. The opinion has been strongly
expressed by observers that these tests thoroughly
demonstrated the efficiency of the gyroscope as an aid
to navigation. L™ )

AN UNSINKABLE MOTOR LIFEBOAT.
BY L. RAMAKERS,

A series of experiments of great interest alike to
engineers, to sportsmen, and to life-saving societies
took place recently on the Thames, near London.

For the past two or three years the Royal National
Lifeboat Institution has been endeavoring tofstimu]ate
the activity of English inventors and boat builders by
calling for improved types of lifeboats, for the reason
that the boats now in use do not always mqet the de-
mands made upon them by the bravery and devotion
of the life-savers, )

After the seaworthiness of motor boats had been
proved in various contests in French and English wa-
ters, the Institu-
tion published a
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tive of the Admiralty. In the trials of speed and sta-
bility the “Michael Henry,” carrying all its accessories
in addition to sandbags equal in weight to a crew of
seven men, attained the calculated speed, 7.3 knots,
when driven by its motor and propeller.

The speed trial was followed by more interesting
experiments, the object of which was to show that
the casing surrounding the gasoline motor was per-
fectly watertight and, especially, to prove that the
motor would stop automatically, as required by the
Royal National Lifeboat Ingtitution, if the boat should
turn completely over and float with its keel in the

air. It is scarcely necessary to insist upon the impor-

A PERIPATETIC LECTURE ROOM ; WESTERN FARMERS ATTENDING AN AGRICULTURAL LECTURE IN A

RAILROAD CAR.

tance of this point, as it will be readily understood
that a propeller that should continue to revolve after
such an accident would be likely to wound or even
kill some of the passengers and crew. Besides, the
propeller would be liable to damage by fouling with
cordage.

The results of these experiments were completely
satisfactory. With the aid of tackle attached to the
yard of a ship the “Michael Henry” was first thrown
on her beam ends and then completely capsized, as
illustrated by the photographs. At the beginning of
the operation, that is to say, when the boat began to
heel over, the motor, which had just been started at
full speed, stopped automatically. It also started auto-
matically when the boat returned to its normal posi-
tion. The experiment was repeated several times with
the same result.

The new type, therefore, represents a real improve-
ment and appears destined to render very great serv-
ice in navigation and especially in the saving of life.

A LECTURE ROOM ON A RAILROAD TRAIN,
BY EATHERINE LOUISE SM1TH.
For the past two years certain Western railroads

precise state-
ment of its “de-
siderata.” Itde-
manded a life-
boat propelled
by a motor that
would not be af-
fected by the
waves or entire-
ly disabled even
if the boat were
capsized.

This interest-
ing problem has
now béen solved
by the well-
known con-
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among the most interesting of the efforts made by the
iarge railroads to help the farmers along their lines.
Usually, the lecturer is a professor from some agricul-
tural college. He stands in one end of the car beside
a large chart illustrative of the work, and lectures on
such subjects as rotation of crops, seed germination,
condition of crops along the line, remedies for defects,
the yield to the acre, etc. The cars are always filled
with farmers who are appreciative of a chance to get
a ride and lecture free. Great interest is taken in the
theoriés advanced by the speaker, and often questions
are .asked and experiences exchanged. The varieties
of wheat or coarse grains raised in the vicinity of a
town, the peculiarities of
the soil, and the good or
bad crops of farmers in
the vicinity are topics al:
ways discussed. The lec-
turer, besides covering the
general subject of good
seed, dwells upon adverse
influences that may have
been shown in the crops
of a county or township,
so that farmers desiring
information as to the pe-
culiarities of the land may
obtain it. The bulletins
of the-various agricultural
stations are distributed
generously.

The lectures, whether
in hall, station, or car,
are well attended. Often
a car is so crowded that
men sit in the aisle, and
some roads plan a stop of
forty-five minutes to one
hour at a station, so the
lecture can be delivered
while the car 1is side-
tracked. When a train is
scheduled to be at a certain place at a certain hour,
‘the farmers sometimes engage a hall and try to make
arrangements for the lecturer to talk there and use
his charts or stereopticon. The latest move among
the most progressive western roads, like the Chicago,
Milwaukee & St. Paul, the Chicago & Northwestern,
and “The So00,” which traverse the vast farm lands of
Wisconsin, Minnesota, and the Dakotas, is to start this
train in winter. The farmers in this way gain the
needed information before the time of seeding and
when they are not so driven with work. While the
attendance is large in the spring months, more farmers
can attend in winter, and they have more leisure to
discuss the important matters presented and to make
their plans for ultimate scientific results.

The general superintendents of the roads are much
interested in the “Good Seed” proposition, and further
the movement in every way, co-operating with the lec-
turers and scheduling the towns for the stops. This
movement is an entirely different one from the vari-
ous seed trains which have been sent out by farmers’
associations to show the crops that can be raised in
their district. While seeds are carried, and specimens
of the fruit and vegetable family, this is by no means
an exhibit car.

The “Grass-

structors of sea-
going torpedo
boats and steam
yachts, Messrs.
John I Thornycroft .& Co. of Chiswick, England. The
completion of their new lifeboat, the “Michael Henry,”
which is shown in the accompanying illustrations,
marks an era in the annals of naval construction. In
appearance it differs little from an ordinary lifeboat,
propelled by oars, for which it would be taken at a
little distance. As a matter of fact it is propelled both
by oars and by a 24-horse-power, four-cylinder gasoline
motor, which is placed amidships and near the keel so
that it does not interfere with the movements of the
rowers.

The boat was subjected to various tests in the pres-
ence of the officers of the Institution ind a representa-

On Her Beam Ends.

land,” which is
one of the most
novel exhibit
cars going
through the
country, is
awitched from
one road to an-
other, and re-
minds one of a
harvest field.
Shocks of wheat,
oats, and buck-
wheat are ar-
ranged in the
center of the
car, and apples

Bottom Up.

CAPSIZING THE UNSINKABLE MOTOR BOAT “ MICHAEL HENRY.”

have sent out so-called “Good Seed Trains” to assist
the farmer in his vocation. Early in the year the
trains are started, and through the spring months
farmers have free rides and lectures galore until the
spring break-up renders it necessary for them to
devote their time to the land. These trains are fully
equipped for the lecturer and his farmer audience.
They pass slowly from village to village, can be
flagged anywhere between stations if enough farmers
are collected to warrant it, and often stop at some
small place long enough for the lecturer to explain the
object of the train and to give sometimes a talk on
seeds and seed planting. In fact, these trains are

and other fruits,
potatoes, pump-
kins, corn, tur-
nips, carrots, in
fact everything known to the root family, are exhib-
ited. The sides of the car are also decorated with
photographs. There are hunting scenes, camp scenes
showing the once-timbered lands, fishing scenes, and
views of sheep ranches, stock farms, ang ¢omrortable
farm buildings.

The “Good Seed Train” is far too practical for this,
All available space is needed for the numerous audi-
ence. Naturally, the train runs over a wide stretch
of territory, and the far-seeing road which furnishes
it reaps returns in the prosperity of the farmers along
its right of way, In some sections special attention
is called to the new durum macaroni wheat, This

Careened.



296

Scientific American

durum wheat proposition has been
pushed in the Northwest for about
three years. The large millers
have fought it, but others have
been convinced that if this wheat
would grow in the so-called semi-
arid sections the productivity of
the Northwest would be increased,
and the chances for new wealth
would lge larger every year and
land values rendered more stable.

As a matter of fact, the maca-
roni wheat controversy has been a

feature of the grain trade. Secre-
tary Wilson and Mr. Carlton, of
the Department of Agriculture,

have encouraged the farmers to
grow it, and gradually it is being
more generally introduced, so that
farmers who are seeding it have
maede money. The acreage each
year is larger than the year before,
and prices 1ncrease. This wheat
contains more gluten than that
ordinarily used for flour.

Another subject that is claiming
the attention of Western railroads
is that of good dirt roads. If the
farmer has difficulty in hauling his
grain to the cars, the roads may
well be interested and try to rectify
matters. A year ago the editor of
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the “Good Seed Gospel” and “Good

a large farm magazine suggested to
some of the principal roads that
they run “Good Road Trains” simi-
lar to the “Good Seed Trains,” and
engage a man to lecture on good roads. The result
was that trains of this description were run through
Iowa and neighboring States for a month. Meetings
were held in many cities, and prizes were. offered to
farmers who could make the best road with a split-
log drag.

The success of this “Good Roads Car” has been so
gratifying, that one road has issued complete direc-
tions how to make and use these split-log drags, which
are simply an arrangement of two logs seven to nine
feet long and ten to twelve inches in diameter. These
are set on edge thirty inches apart, and fastened with
three strong pins wedged firmly in. A chain runs
through the center of the front log at the right end
and over the left end of the same log. This is hitched
to the horses, and the driver stands onh a movable plat-
form placed on the logs. The whole thing is remark-
ably simple, and is taken off the train at stations
where roads are particularly bad and a demonstration
is made. Telephone poles are remarkably good to
make these drags, and they are so cheap that every
farmer can make one at a minimum outlay of time
and expense.

Few realize the interdependence of business and
railroads. Country towns exist to supply the needs of

Through the Forest.

Roads Movement” are profiting in
more ways than one. All through
the Mississippl Valley the farmers
in the corn and grain countries are
eagerly availing themselves of these
opportunities to improve the char-
acter of the land, and the chances
are that the educational trains al-
ready in vogue will be supplement-
ed by others as occasion demands.

A WIRE ROPE RAILWAY USED IN
THE CONSTRUCTION OF AN
ITALIAN FORTRESS.

BY DR. ALFRED GRADENWITZ,

The ropeway described in this
article was constructed by Messrs.
Ceretti & Tanfani, of Milan, Italy,
for use in the construction of a
fortress. It is remarkable for its
enormous spans and for the extra-
ordinary altitude it reaches. The
plant belongs to the Cesana Com-
munity, in the Cottian Alps, and
passes between Briancon and Oulx
at the foot of Mont Genévre. The
construction of this ropeway, which
at present serves for the transport
of all sorts of building materials
required in the construction of one
of the largest Italian Alpine fort-

Fig. 2.—Part of the First Section Passing Fig. 3.—View of the Second Span, Show-
ing the Double Support in the Distance.

the farmer, and their prosperity is gaged by the crops
of the latter. There is little profit to the merchant,
the miller, the lumberman, the bank, if the farmer’s
crops fail or if he has to combat with poor roads to
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Fig. 1.—The Path of the Rope Tramway.

get his produce to the shipping peint. Railroads real-
ize that traffic along their lines, both passenger and
freight, depends on the prosperity of the farmer.
When the crops are good, cars and crews are in de-
mand, and the wide-awake roads which are preaching

resses, was supervised by the Ital-
ian engineering corps. When the
fortress is completed the plant will
be used for the transport of gun
parts, ammunition, and rations for the garrison. De-
signed on the three-rope continual-operation system,
the ropeway is provided with two separate runways,
one of which serves for the incoming filled cars and
the other for the return of the empty cars, while the
third, used as a hauling rope, is situated beneath the
two runways and operates the railway.

The runways are constituted by two carrying ropes,
located at the same height, 7.7 feet distance from each
other, and anchored in each of the stations. The run-
ways are held taut by freely suspended weights which
are connected to the carrying ropes by means of flex-
ible ropes running over rollers. The uniform ténsion
thus produced avoids the possibility of an overload
and results in a safe compensation of any difference in
tension, due to changes in temperature. The total
length of the ropeway, which comprises three sections,
is about 25 miles, the difference in level being 5,984
feet. Two intermediary tightening stations are pro-
vided for tension devices and anchorages for the carry-
ing ropes.

The lowermost section starts at Cesana Station at
4,510 feet above the sea level (see 4, Fig. 1) and leads
as far as the first intermediary tension device (B,
Fig. 1) at 6,097 feet altitude. Between these two sta-

Fige 5.—The Second Intermediary Tension Device and the Double

Support in Front of It.

Fig. 7.—The Driving Gear.

A WIRE ROPE RAILWAY USED IN THE CONSTRUCTION OF AN ITALIAN FORTRESS.
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tions there are eleven wooden piers with a maximum
distance of 1,312 feet.

In Fig. 2 is shown part of the first section, the rope-
way traversing the thick woods. A spirally wound
rope, one inch in diameter, made from first-class case-
hardened steel wire and having 95 tons breaking
strength per square inch, supports the loaded buckets,
while a similar rope of the same quality and of % inch
diameter has been provided for the emptied buckets.
Both of these ropes are anchored at the first intermedi-
ary station with their tension weights in the lower
motor station. In order to avoid any sliding of the
traction rope in the 1,312-foot span (Fig. 1), wooden
supports have been provided, carrying cast-iron guid-
ing rollers. From the first intermediary tension de-
vice, B, the ropes are carried as far as the second ten-
sion device by a singleﬂ double support, c, situated not
far from the second station, C, so as to obtain a span
of 4,100-foot length with 2,296 feet level difference. On
this span of the railway two different views are repre-
sented in Figs. 2 and 3. The second intermediary ten-
sion device, ¢, with the double support, ¢, located in
front of it, is shown in Fig. 5. The supporting ropes
of this section are 1.12 inches and 0.8 inch in diameter.

Another large span of 7,380 feet length, overcoming
another 1,968-foot level difference, will be found on the
third section, where supports, d, have likewise been
arranged shortly before the two stations, D, to insure
the same satisfactory guiding of the rope. The sup-
porting ropes are 1.12 inches and 1 inch in diameter
respectively, and are anchored at the unloading station
situated at 10,496 feet above the level of the sea,
whereas the tension weights are arranged in the sec-
ond intermediary station. As the various lengths of
rope vary between 1,205.6 and 1,476 feet, their ends
have been provided with couplings, which are filled
with cast metal and which have a far higher breaking
point than the rope itself, thus avoiding a loosening
of the couplings.

The unloading station at Chaberton (D in Fig. 1),
which is situated at 10,496 feet above the level of the
sea, and therefore covered with snow during the greater
part of the year, is a structure built almost entirely of
wood. The carrying ropes of the third section are an-
chored by means of railway rails in the foundations,
and are thus perfectly isolated from the wooden dis-
charging structure. The transition from the ropes to
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the station is effected by means of a steel tongue, to
which are connected the suspended railway rails of
the station, serving to transfer the arriving unloaded
trucks to the empty rope. For the suspension of
these rails there have been arranged so-called sus-
pension shoes, which are fixed to the wooden struc-
ture at 6 to 10 feet distance. On entering the station
the truck is automatically unlatched from the continu-
ally moving hauling rope and after being unloaded by
the operator is conveyed to the other end of the rail,
there again to be automatically coupled to the hauling
rope.

The two intermediary tension devices serve for car-
rying the tightened and moored ropes by means of
suspension rails, effecting by the aid of tongues a
connection between the rope and rail. These rails
have the same gage as the two carrying ropes, so that
the trucks are allowed to pass over the rails without
being loosened from the hauling rope, thus doing
away with the necessity of any superintendence in
such stations.

The tension weights above referred to, which tighten
the ropes of the second and third sections, are loaded
to one-fifth of the aggregate breaking strength of the
rope, warranting in the latter a five-fold safety against
breaking.

The driving and loading station (Fig. 6) is designed
entirely of cement masonry, being connected with the
80-horse-power turbine plant which serves for the oper-
ation of both the wire-rope railway and the electric
lighting dynamo. The trucks are here also automatic-
ally disengaged from the hauling rope and again
coupled to it. The station is provided with a sus-
pended railway serving for the passage and loading of
the empty trucks. )

The driving gear, as seen from Fig. 7 (showing an
internal view of the station), comprises a main driving
sheave with two leather-lined grooves, several inter-
mediary sheaves and the sledge sheave of 6.56 feet di-
ameter. The drive is transmitted from the turbine shaft
by means of a belt disk and conical wheel gearing to
the vertical shaft, to which the main rope disks are
fixed. For stopping the ropeway there have been pro-
vided two wood-lined brakes.

The ropeway is engaged and disengaged by means
of a clutch mounted on a turbine shaft. Beneath the
floor has been arranged the sledge for the hauling rope
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which, owing to its length, has been -designed as three-
groove tackle with disks of 6.56 feet diameter. The
traction rope, which is made from the best, highly
flexible, case-hardened steel wire of 120 tons breaking
strength per square inch, is % inch in diameter and
is stretched to one-tenth of this breaking strength. The
speed of the hauling rope varies between 5 and 7 feet
per second, the distance of the trucks being about 1,575
feet. As the latter arrive at intervals of 240 seconds,
the output of the plant will be 18,000 pounds per hour,
the capacity of each truck being 880 pounds. The mo-
tive force yielded by the turbine is about 55 horse-
power, only eight men beiﬁg required to operate the
arriving and starting trucks.

The mean gradient of the railway is 50 per cent,
while gradients of up to 100 per cent or 1 in 1 as occur-
ring in some parts, are dealt with with the same

safety.
A ==

The Failure of Santos Dumont’s New Aeroplane.

Santos Dumont tested his new aeroplane on the
parade grounds at St. Cyr on March 27, with the result
that this latest and most fragile flying machine was -
smashed beyond repair, and was afterward cut to
pieces with a saw. Two runs were made across
the field. In the first one, a speed of but 12 miles an
hour was obtained. In the second, the speed was per-
ceptibly greater, but after the machine had covered
half the length of the field it struck a rough spot and
broke in two. The accident was apparently the re-
sult of insufficient bracing of the planes. These, as
can be seen from a glance at the photographs in our
last issue, were set at a wide dihedral angle without
any bracing whatever. M. Dumont signified his in-
tention of hailding a third aeroplane soon, and of
using better material in it. In the meantime he ex-
pects to experiment further with his old machine,
“14 bis,” with which, it will be remembered, he flew
successfully last autumn.

—_— - ——

In a paper on the “Installation of Centrifugal
Pumps,” by Mr. W. O. Webber, the author states that
it is safe to say that 65 per cent represents the aver-
age commercial efficiency of the multiple-stage turbine
pump in the market to-day, while 80 per cent can be
realized upon the straight, single-impeller, volute, cen-
trifugal pump at heads of less than 100 feet.

verse ribs are secured to the face of the

follows the hammer to cocked position and

RECENTLY PATENTED INVENTIONS. .
Electrical Devices.

TELEPHONE-RECEIVER.—L. STEINBERGER,
New York, N. Y. The several objects of the:
invention are to provide the receiver with a:

casing of metal; to provide telephone receiversi
or similar devices in which the magnet and

other parts—such as binding-posts, binding-
post sockets, and the suspending-hook—are
imbedded in an insulating material which

forms a core that is received in an outer case,
and finally to intensify the sound-waves re-
produced by the receiver.

ALTERNATING-CURRENT PLANT COM-
BINED WITH STORAGE BATTERY.— L.
SCHRODER and A. MULLER, 31A Luisenstrasse,
Berlin, Germany. The invention relates to
alternating-current plants combined with stor-.
age bhatteries, and has the purpose to regulate
the charging and discharging of the storage
battery in such a manner that if the current
used in the plant varies the prime mover
actuating the main generator continues work-
ing with constant load. The application is for
a division of the pending application formerly
filed by these inventors.

ELECTRIC SIGNAL SYSTEM. — E. CHOU-
TEAU, JR., St. Louis, Mo. The invention re-
lates to electric railway-signals, the more par-
ticular object being to produce a system which
is to a certain extent automatic and to a
certain extent is controlled at will. By means
of the arrangement the engineer’s mind is kept
constantly trained, so that vigilance becomes
hawitual and there is no relapsing into the
habit of carelessness.

Of Interest to Farmers,

CORN AND BRUSH KNIFE.—D. B. DATE
and A. B. KUuGELLMANN, New York, N. Y. One
of the purposes of this improvement is to pro-
vide a construction of corn and brush knife:
wherewy lawor will be much reduced and which:
will cut simultaneously and equally at both
sides of the slanting stalks and brush, pro-
ducing a clean shear cut having an upward
inclination.

CULTIVATOR. — A. M. BARkER, Franklin,
Neb. This invention relates to straddle-row
cultivators, and has for its object the pro-
vision of means effective in operation, and:
durable in use adapted to cultivate one or:
more rows of plants, as may be desired.:
Means are provided enabling the gang-beams to
be adjusted at the desired distance apart.

Of General Interest.

WINDOW-SHADE ABDJUSTER.—NELLIE F.
CAaprps, Red Bluff, Cal. This invention intro-
duces a new feature in shade adjusters, en-
abling the operator to raise or lower the:
shade, admitting air and Jight as desirable in
offices, or to bring out the shade transversely

. Germany.
“cause the vessel to operate with expansion of

:tains rapid current.

Irom_ihe svindow casing, to swing it to right
or left to admit air and shut out rays of
light, as is especially desirable in sleeping
rooms in hot weather. It is very simple, re-

:quires no fitting, is easy to put up, does what

is claimed for it, and can be cheaply manu-
factured.

DIVISION-PLATE FOR EGG-CASES.—C. J.
VoorHORST, Chicago, Il1l. The invention is an
improvement in pocketed packing-plates for use
in holding eggs, fruit, or other articles during
transportation or storage. The plates when
made of paper-pulp or similar material will be
comparatively rigid as to their eggreceiving
units or pockets and somewhat flexible as to
the lines along the curve-reversing line, so it
will possess the strength of the dome or arch
in the pockets to protect the eggs and also
the desired flexibility to permit its adjustment
or yielding when in use.

PAINT.—J. F. ViLLARD, Rexton, New Bruns-
wick, Canada. In this composition of matter
adapted for use as a paint the ingredients are
so united that they will remain homogeneous
and in it the oil will not separate from the
other ingredients even when the paint is left
standing in the cans. This paint will not
prematurely run and drop from the brush.

TRUCK FOR WOOD-PRESERVING RE-
TORTS.—H. M. RoLLINS and A. J. NE¥F,
Houston, Texas. The principal object of the
invention is to so construct a truck as to
permit the loading of a greater amount of
wood upon it than has heretofore been the
case, and especially to provide for filling prac-
tically the entire space with a retort with
wood or other articles to be treated. A fur-
ther object is to provide for preventing the
lifting of the truck when the liquid pre-
servative is introduced into the retort.

CASK OR VESSEL FROM WHICH LIQUID

;IS DISCHARGED UNDER PRESSURE.—G.

LINDNER, 88 'Kriegstrasse, Karlsruhe, Baden,
The object of the invention is to

compressed air in order to fully utilize the
energy of the compressed air, to effect economy
in driving power. For this purpose two floats
are employed. This air enters the vessel with
a higher pressure than is necessary. In con-

| sequence the air-pressure at the commencement |
‘tappet mechanism geared to work in time with
‘the movements of the stock and carriage.

accelerates the motion of the liguid and main-
The vessel emptied to a
certain extent, one float closes the air-supply.
Compressed air now operates in further ex-
pellihg - the liquid until pressure has sunk
correspondingly to pressure of the
column. This attained, the second float opens
the air-discharge.

PIANO SOUNDING-BOARD.
WoLrraM, Columbus, Ohio.
sounding-board

— THEODORE
Mr. Wolfram’s

liquid- i
ilength will preserve its direction until clear of
-the machine, to make room for the succeeding

i

sounding-board within the continuous rib. By
this arrangement that portion of the sounding-
board lying outside of the continuous rib is
wholly unobstructed, so that the sounding-
board is rendered exceedingly sensitive to vi-
brations. Every part of the sounding-board is
in sympathy and weak places in the scale are
prevented. In general, the tone is richer, and
a very superior sustaining quality is obtained.

Hardware.

CULINARY TONGS.—C. F. SMITH, New
York, N. Y. The tongs are for use in grasp-
ing* and lifting such articles as eggs, potatoes,
and the like. They are composed of a single
wire bent upon itself at its center to form
arms, connected together by an eye, which
serves as a spring tending to hold the arms
in separated relation. At the end of each arm
a pocket is provided of like construction, these
pockets being formed by spirally coiling the
wire conically and in an oval shape, thus
adapting the pockets for grasping and lifting
the above-named articles.

Machines and Mechanical Devices.

PAPER-MAKING MACHINE.—J. B. WALKER
and A. R. Bonp, New York, N. Y. The in-
vention relates to paper-making machines, par-
ticularly of the type known to the art as
‘“cylinder-machines.”” The fibers of paper or-
dinarily made have a general trend or grain
in the direction of the length of the paper,
mainly due to the fact that the fibers de-
posited on the screen are dragged through the
pulp in the tank as the cylinder revolves and
are virtually combed in the direction of rota-
tion. By means of the invention, a paper is
produced with a grain running transversely to
the length of the paper.

MACHINE FOR CUTTING WEB MATER-
IALS.—W. D. SKIDMORE, Pelham, N. Y. A
carriage reciprocates along the line of move-
ment of paper or other stock and is actuated
by a cam device to move with and in direc-
tion of the stock during cutting operation.
Stock cutting is effected by ledger and shear
blades mounted on the carriage, the latter
blade being periodically advanced to cut by a

From the knives the cut stock is received by
a set of delivery-rolls which deliver from the
machine. These rolls may also be made to
crease edges of cut material so that each

length.
PISTOL.—M. J. SHIMER, Freemansburg, Pa.

is formed with a continuous,K The frame mechanism consists of but two main

rib spaced a uniform distance from the inner |elements, the trigger and hammer and accom-

contour of the back frame.

The usual trans-|panying springs.

The trigger automatically

acts as a sear to hold it cocked until the
trigger is pulled. The prinéipal purpose of the
inventor is to provide means whereby when
the barrel is broken or opened to introduce a
cartridge the hammer will be automatically
locked in full cocked position and the trigger
will be held stationary until the barrel is re-
stored to normal position.

SAW-SHARPENING MACHINE. — J. D.
McAuLAy, Baddeck, Nova Scotia, Canada. The
machine comprises means for carrying the saw
and actuating devices for moving the saw to
bring the teeth thereof successively into proper
position to be sharpened. Reciprocating sharp-
ening devices are used, together with a guide
therefor, in association with a horizontally-
shiftable supporting-frame for said guide, the
organization being such that the sharpening
devices proper may be quickly shifted and set
to different positions relatively to the stand
for enabling the sharpening to be effected.

FILLING-FINGER.—W. E. LyrorD, Thomp-
sonville, Conn. The invention pertains to
yarn-printing machines, such as are used by
carpet manufacturers in making tapestry and
other carpets, rugs, and the like. The object
is to provide a finger for guiding yarn onto
the printing-drum, and arranged to smooth the
yarn on the drum, thereby insuring a proper
uniform application of the color onto the
yarn during the subsequent usual process of
printing.

AIR-COMPRESSOR.—A. Goop, Claflin, Kan.
The invention has reference to cylinders and
valve mechanism suitable for use as an air
compresser or as an engine. In operation the
device may be used for withdrawing an aeri-
form body through a pipe leading to any de-
sired point—say to the bottom of a mine and
expelling the body through a hand-valve. The
device is used in this way for the purpose of
removing choke-damp and noxious gases from
mines and causing the latter to be filled with
fresh and pure air.

ADDING-MACHINE.—A. 1. GANCHER, New
York, N. Y., and A. T. ZABRISKIE, Passaic,
N. J. The object of the present invention is
to provide a machine arranged to render the
action of the number-wheels positive and with-
out danger of the parts easily getting out of or-
der and to allow convenient and quick resetting
of the machine to zero when desired. It relates
to adding-machines, such as shown and de-
scribed in Letters Patent of the United States
formerly granted to N. H. Kodama and A. I.
Gancher.

BOOKBINDING-MACHINE.—W. BE. BLAU-
VvELT, New York, N. Y. The invention relates
to improvements in machines for affixing the
crash, the head-bands and the paper lining to
books preparatory to placing the covers there-
on, an object being to provide a machine of
this character by means of which the work
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may be rapidly carried on and the books de-
livered from the machine in a strong and
neatly finished condition.

Blauvelt.

ATTACHMENT FOR CLEANING COTTON-
GIN SAWS.—H. JI. FITZPATRICK, Athens, Ga.
(\in-saws must always be dry, and in ginning
wet or green cotton the saws become clogged.
Lint when freshly separated from seed and
when slightly moist through any cause is ex-
ceedingly adhesive and clings to the saws, and
renders perfect action of the gin imwossible.
Thus gummed or clogged with wet cotton lint,
the saws can no longer separate the lint and
seed, and it is necessary to stop the gin, take
out the cotton, remove parts of the gin, and
clean the saws by taking off the wet lint by
hand. The use of the invention obviates this
trouble.

Musical Devices.

SELF-PLAYING PIANO.—H. MEYER, New
York, N. Y. The object of the invention is to
provide a piano arranged to insure accurate
playing of the keys and with the proper touch
and expression and to allow the use of a sin-
gle note-sheet containing a number of pieces
of music, only one of which is played at the
introduction of a coin, the note-sheet being '
automatically rewound at the end of the last
piece of music to start playing the first piece
on the introduction of another coin.

MUSIC-LEAF TURNER.—E. R. ELDRIDGE,

The general plan is .
shown in the patent formerly granted to Mr. :

"left eye at their ordinary work.”

it

{‘ij\fo tes
and Querzes*

HINTS T® CORRESPONPENTS.

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

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

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

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

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

Scxentlﬁc American Supplements referred to may be
had at the office. Price 10 cents each.

Booksireferrei to promptly supplied on receipt of
price,

Minerals sent for examination should We distinctly
marked or- lakeled.

(10487) W. T. H. writes: In your re-
ply to C. B. R. of March 16, page 239 (10437),

This is true.
But is it not also true that when both eyes
are Kkept open the alignment is always made
w:lh the right eye? Let any one with both

Sumter, S. C. In the operation of this im-
provement the folio is placed upon the sup-’
port with the back thereof engaged by clasps,
and the individual leaves are engaged with
jaws of the turning arms, all of said arms
being arranged upon the right side of the sup-
port. When it is desired to turn the leaf, the:
uppermost arm may be swung to the othef:
side of the support by means of a finger-piece.

-Primne Movers and Their Accessories.

ROTARY ENGINE.—A. Grisig, New York,
N. Y. This invention pertains to certain im-!
provements in rotary engines adapted to be!
operated by steam, compressed air, or other
fluid under pressure; and the object of the:!
inventer is to provide certain improvements in
means for controlling the admission and ex-.
baust of the motive fluid in order to gain thei
maximum efficiency.

PUMP.—W. Y. CRUIKSHANK, Freeland, Pa.
This invention relates to pumps, and especially :
to rotary lift-pumps. The object is to con-:
struct a pump of the class described having :
an improved arrangement of the vanes whereby
the efficiency of the pump will be much in-
creased. When a rotation is imparted to the
shafts the two hollow shafts will be rotated in
the same direction, while the inner shaft which
extends longitudinally within the hollow shafts
will be rotated in a reverse direction.

Railways and Their Accessories.

CAR-REPLACER.—W. Cook, Hoboken, N. J.
In this instance the invention relates to car-
replacers, such as used for replacing derailed:
trains uapon the track. The object of the im-
provement is to produce a device of this kind
which can be readily set in position and which
will be reversible in its nature, enabling the
device to replace a car moving toward it in:
either direction. :

HAND-CAR.—J. W. FincH, Elizabeth, Miss.
In operation when the rock-lever is rocked
upon its bearings the parallel arms are rocked .
about a counter-shaft, and since the stub-
shaft is rigid with the pitman and a gear-
wheel is rigid with the stub-shaft, another
gear-wheel which meshes with the first one is
constrained to rotate and carries the counter-:
shaft therewith at a much higher speed than
were the parallel arms secured directly to
the counter-shaft and acting thereon as ai:
crank-arm, and since one sprocket-wheel is of
relatively greater diameter than the other this .
movement is further multiplied on the axle.

Pertaining to Recreation.

FISHING-REEL.—G. W. BLACKBURN, Sara-
sota, Fla. The principal objects in this case!
are to. provide reels with an improved friction-:
drag, with an automatic stop, with means for
setting the drag for any desired pull, with a’
locking device to prevent the nut of the reel
post from working loose, and with other ad-
vantageous features without using any screws
on the face of the device to injure the hands
or any washers to wear out or clog.

Designs.,

DESIGN FOR A HAND-BAG, PURSE, OR
SIMILAR ARTICLE.—F. B. KaaN, New York,
N. Y. The design in this case shows a hand-
bag or purse suspended by a ring-linked chain.
The form of the bag keeps well within the
usual lines, yet exactly represents a sitting
“Teddy Bear.”” The top of the bear’s head and

its ears are capped by the hinged frame of:

the purse. The figure of the bear is pressed
in strong relief on the material used and a
decidedly life-like and attractive result is se-
cured.

Nore.—Copies of any of these patents will
be furnished sy Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of thls paper.

i was closed, that is, they were left-eyed.

» query No.

i smoke.

i rises.”

. before

eyes open hold out either his right or his left
hand at full length of his arm, and then range

the point of his forefinger with a distant ob-_

ject. Let him then while holding his hand!
steady close his right eye, and he will find that
his finger is not in line with the object. But
if he closes the left eye the alignment is per-

@ fect, provided the head and hand have been
If there are any exceptions to i
i this I have never yet found them, and I have:

held steady.

tested a goodly number. There possibly may

" be people who are left-eyed as there are people
* Wwho are left-handed.

If so, the alignment with
such must be made with the left eye. At any
rate, when both eyes are open the alignment :
is made by but one of the two. It would seem,

therefore, that the sportsman who keeps both:
: theway through. It has a three-jawed chuck

eyes open has the advantage, since the closing
of the eye not used tends to close the other
also. Any way, I should advige the beginner
to keep both eyes open. But to those who have
long accustomed themselves to the closing of
one eye, it is probably best to continue. A.
We are not able to agree with you that a per-
son always sights with the right eye when he
has both eyes open. We have tested many

classes of students, and have seen many #%Hho!

found the alignment perfect when the right eye
We
have also many times in lectures upon the eye
made the test on members of miscellaneous
atidiences, and fonnd left-cyed peapie.

(10488) J. J. G. writes:

10426, issue of March 16, second
question: A claims that in foggy weather,
when smoke descends to the ground, the at-
mosphere is light and will not support the
B claims that it is heavy, and will
not permit the smoke to ascend. Which is
correct? You answer by saying: “When smoke
falls toward the ground the air is light,” so

Referring to

-that the hot smoke is heavier than the air.

In fine weather the air is heavier, and smoke
Now, if I am not presuming, I wish
to differ with you, and to state my reasons:
Moist air is lighter than dry air,

(1] 113 Foow and
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because it is heavier than the air at the time,
without taking time to cool and take on water
drops by condensation. Nor can the cooling
of the smoke be by conduction as stated
above, but by radiation into the air, since
neither air nor carbon is a conductor of heat.

(10489) C. E. B. asks: 1. Is it theo-
retically possible to get as much work out of
a permanent magnet as it takes to magnetize
it? IKor instance, suppose a certain magnet
takes 100 foot-pounds of work to magnetize it,
and suppose further that the work done by this
magnet at one lift is 1-10 foot-pound. Will it
be possible to make the magnet do one thou-
sand lifts, removing the armature each time by
outside power? Magnet and armature to be
laminated to prevent as much loss in currents
as possible. A. The work done in magnetizing a
steel magnet and the work which can be done
with the magnet in lifting weights have no re-
lation to each other. A magnet does not lose
strength by lifting. It tends to gain strength
rather. Pulling the weight off a magnet tends
to magnetize it to a higher degree rathker than
to take away the magnetism. After a magnet
has made one thousand lifts it should be in
just as good condition as at first. Magnetism
is a molecular condition of steel, and not an
effect of work done upon steel. 2. If the mag-
net in No. 1 lasts for the thousand lifts, has
it really done 100 foot-pounds of work? Is it
possible that it uses up its total active power
in the first lift, and that this power is restored
to it (when the armature is pulled away) at
the expense of the temporary magnetism of the

|armature and the outside power applied to
'move armature ?

A. If a magnet will hold up
a pound, it may be used to lift a pound to any
height desired, and it should not let the weight
drop. When the weight has been raised 1,000
feet, the man who has lifted the weight has
done 1,000 foot-pounds of work. The magnet
has not done the work of lifting the weight.
It has simply held the weight, and to hold a
weight is not doing work. 3. What quantity
of electrical energy in watts is necessary to
magnetize a suitable hardened steel bar weigh-
ing 1 pound? A. We do not know the watts
necessary to magnetize a bar of steel.

(10490) F. A. McD. writes: Referring
to your answer to query No. 10428, for a
process for electro-plating with aluminium, in
your issue of March 16, I beg to refer you to
Prof. Richards’s book on “Aluminium,” the
last edition of which contains several formulas
for this deposition, and is, I believe, 5 more
reliable volume in this connection than the
one you mention, Watt’'s “Electrodeposition.”
A. So many formulas for plating_alumintue
have proved unrelisbie that we should look
with distrust upon any positive elaim upon
this subject. We give the above letter for
our readers’ benefit and can furnish the book
for $6. We hope that reliable modes both for
plating with aluminium and for soldering the
metal will be found.

FRICTION DISK DRILL

FOR LIGHT WORK.
Hias These Great Advantages: -
The speed can be instantly changed from 0 to 1600 without
stopping or shaftiog belts. Power applied can be graduated
to drive, with equal safety, the smallest or largest drills
wlthin its range—a wonderful_econotny ir time and great
saving 10 drill breakage. 83 Send for Drill Catalogue.
W. F. & JNO. BARNES CO.,
Established 1872,
1999 Ruby Street, - -
Hrite
femidiy

Rockford, Ill.

, MOTSINGER AUTO-SPARKER

starts and runs
t(las Engines without Batteries.

so, it is difficult for me to reason that ‘*hot . No olt(herf machine can do it successfuliy
v N . . : tor lack of original patents owned by us.
smoke” would be heavier than moist air. It: No twist momnfn our drive. No belt
does not seem that hot smoke could desceniit'm.\ln - Drhstj:lgch ?Oecessarky lgvbbgt;engs
. . . . ! § whatever, r make an real T
till its loss of temperature permitted it to. - Sump-Spark.  Water and dust-proof.
contract to the density of its neighboring u‘g%g]‘;{;‘g’r‘:e‘;wlm MFG. CO.
. . . irzleal U . .
strata. Then if the smoke remained drier . . 14 Main Street, Pendleton, Ind., U. S, A.
than its neighboring strata, it would sink|- o
very, very slowly. But while the process of BARKER MOTORS
conduction is lowering its temperature, like-

wise the percentage of humidity is rising, and
I believe it would soon adjust itself and be-
come in equilibrium with its neighboring air
any lowering could be perceptible.
However, it is a fact that smoke does descend
in damp or foggy moderately tranquil atmos-
phere, and I attribute the cause to be due to

i the rapid coalescing of the water particles of
i the atmosphere on the dust particles of the

i smoke. These nuclei, which are the smoke,
descend from the increasing weight of
coalescing water particles upon them. A.

There was no emphasis upon the ‘‘hot smoke”
in the answer to query 10426, nor do we know
why we used the word het. It seems to us
unnecessary, since smoke is always hot as it
emerges into the air. Nor does the theory
of the condensation of water upon the par-
ticles of carbon in the gases from the chimney
seem to us to greatly help the matter, since it
is a matter of common observation that the
smoke does not first ascend in stormy weather
while hot and then after cosling and taking
on a load of water drop again. The fact is
that smoke comes down instantly from the
. chimney top. Many a time the Smoke of a
train of cars at full speed gets down fast
enough to fill the cars and be very uncomfort-
able when no wind is blowing. In the coun-
1try we have seen the smoke of -the chimney
!irop from the housetop into the yard close
beside the house without any visible rise from
the chimney. We still think the smoke rises
in fine weather because it is lighter than the
air at the time, and falls in stormy weather
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All extrasready to install. Now used
By every successful aeronaut. Hizh-
est Award at Lewis & Clark Exposl-
tion. World's Record, Ormond Beach,
Fla.” Send for Catalog B,”

Latestrecord, one mile in 46 2-5 seconds.

G. H CURTISS MFh. CD..

Hammo nd spnrt N. ‘r.

I-‘lpe Cutting and l"hr{:adlng Machme
For Flther Hand or Pawer 7
This machine is the regular hand machine suwslied
with a power base, pumwa, countetshatt, ete., and
can beworked agan oSty poweT
machive or taken from its ¥ase ter
use as a hand machme. Length of
pipe ¥4 in. to 15 . bandled easily in |
small room. [lustrated catalogue—
price list free on apphcation.

THE CURTIS & CURTIS CO.

b fGerlen &4 Brilpzpory, Coen,

)
ca Gt., N. Y.

Tiran:h Offue, 60 (2

The One Practical Spring Governor for All
Automobiles is the

Graygood Hydravulic
SHOCK ABSORBER

Write for booklet telling why. and giving our unique
guarantee—the only real guarantee given with any
shock absorber.

Graham & Goodman, Sole Mirs,, 66 W. 93d St.,, N. Y.

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending

March 26, 1907,

AND EACH BEARING THAT DATERE
[See note at end of list about copies of these patents.l

Acids, wromin derivative of fatty, E. Flscher 848,230
Addressing machine, A. E. Grapp 84 8546
Adjustamkle tamle, E. Kohler .....
Air, moistening, H, Bentz

Air moistening apparatus, H. Bentz........ 8341
Air, regulating the temperature of, Mande-

ville & Walker ..........ccviviivivenns 848,595
Air ship, G. G. Schwakek ................ 848,055
Alumina and alkali sulfur salts, manu-

factare of, A. Clemm ................ 848,612
Ammunition case, G. Schwarz ...... 848,500
Amusement apparatus, E. A. Smith 848,061
Anastomotic clamp, G. F. Roosevelt 848,126
Animal trap, J. M. PDubois .......... 848,295
Annunciator, ». H. Coker ...... 848,535
Apron supporter, J. G. Kountz 848,470
Armor plate, E. Gathmann 848,024
Automowile wheel, E. C. 848,046
Awning, P. W. Walger . 848,216
Awning, F. Thoms .......... . 848,509
Axles, nut retainer for vehicle, .

Jordan ... ieii e . 848,176
Bag attachmen McCann 848,481
Baling press, J. 'S. Tuttle 848,412
Baling press, C. E. Wehrenkerg . 848,420
Baling press plunger, G. Schubert 848054
Baling presses, self feed mechanism for,

J. 8. 'Tuttle . 848,413
Ball cover clamp, ease, F. A. Brusseau.. 848,007
Bank, pocket, J. B. Weir, et al.... 848.218
Bank, pocket coin, W. P. Harve 848,302
Battery plate, W. G. C. Krause. 848,569
Bearing, adjustable, E. 8. Clough 848224
Bed, sofa, G. E. Holmes, et al........... 848,305
Beer or other Meverage cooler, J. 848,228
Belt stretcher and tightener, A. Y. Foltz.. 848,300
Bicycle attachment, . Sager .......... 848,324
Bin. See Storage bin,

Binders, alarm attachment for self L. J.

Phillips 848,491
Binding device,

SCher ... ...l 848,242
Blastmg machine,

3 848,153
Bleacbmg cabinet, W. E. Strong ........ 848.138
Blower and suction device, Brown & Pahl. 848,343 -
Bokkin stop mechanism, R. Cook...... 848,013
Bokkin stop, twister, R. H. Cook... . 848,012
Body conformer, C. Munter .............. ,479
Boiler cleaning device, multitubular, J.

Alexander . .........iciieiiiiiieaee 848,082
Boilers, means for promoting circulation in

steam, Ross .................. 848,496
Bomk for coyotes, J. N. Gassett 848 544
Book, comMination check, M. H. Berry 848,429
Books, etc.. file, J. H. Horwitz.......... 48,245
Book manufacturing machine, Marvin &

VEBEEY ot ettt i ie it 848,563
Boot tree and stretcher, F. A. MacKenzie. 848,038
Boots and shoes, long tooth finder for cut-

ters for edge trimming machines for,

G. E. Fuller .............cooivi .t 848,097
Boring or milling cutters, manufacturing,

J. G. Matthews ..............c...... 848.112
Bottle and the like closure, T. C, Booth.... 848,152
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Wondertul
Edison
Phonograph Offer,

N offer open to every
responsibie
person.

“Twant a Phonographinevery Americanhome.”

To any RESPONSIRLE party we will ship a
genuine £dison phonographon 48 hours PRKE TRIAL
at your own home—no meney down; na 0. 0. D.g
returnable at our expense. — — Play the endless
variety of Edison records, beautiful music, minstrel
shows, etc., etc.; then if satisfactory send the cash
after FREE TRIAL oz pey on easfest monthly terms:
#2.00 AMONTH ormorefora genutne Edison—and
at positively rock-bottom prices. Remember — you
pay us nothing unless satisfled after thefree trial.
Write at once for the free Edison catalogs. |
FREDERICK BABSON, Edison

Phonograph Distributers, 149-160 " mans.
Michigan Av.Dept. 1284 Chicago a fi'

Motor 0il

means the oil
exactly suited to
_your engine. This
is imperative. Poor
oil, or an improp-
erly compounded

one, or the wrong oil |
will wreck the finest
engine in chort order.

comes in several grades. No
matter what kind or makeof
automobile you own or what
method of1ubrication Is used—
there is a special grade of
Mobiloil for your
engine and no other
should be used.
Qur instructive little
booklet will tell you at a
glance just what grade of
Mowiloil for your automo-
bile. It’s fiee te you. Me-
biloil is seld in cans, harrels
and half barrels.
Manufactured by
VACUUM OIL CO.,

Rochester; Ne Y.

PORTABLE GASOLINE
Submerged Propeller |

Attacned and detached ANY BOAT *‘in
a jiffy’’ Can be raised and lowered to
run in shallow water La.r%‘ st, most |
Pl‘actlcﬂl most_powerfal. ire Qutflt '
Outside of Boat. verfectly Safe. A
Monay Maker for Summer Resorts. Send
for Details and Price List.
SUBMERGED MOTOR CO.

84-86 Washington St., Chicago

R REX” The King of Hill Climbers’

Maae in London, England; by largest
Motorcycle concern n the World,
English Road Record836 miles in 48
hours, 36 minutes. A high class im.
ported machine, same price as Ame-
rican maclﬁnes. Let us send you
tull details and price liat. The
“REX” sold only by

FRANCO - AMERICAN AUTO & SUPPLY

1404-1406 Michigan Avenue, Chicago.

Everything -« Automobile

WRITE FOR NEW 1907 CATALOG

LARGEST PARTS AND SUPPLY
HOUSE IN AMERICA

Neustadt Automobileand Supply Co.
4358 Olive St., St. Louis, Mo.

Co0.,

AUTOMOBILES

BOLGH Y, SOLD AND EACHANGED
Thelargest dealers and brokers in New and
Second-hand Automobiles in the world. Send
for complete bargain sheet No. 12q.
TIMES SQUARE AUTOMOBILE CO.
New Main Entrance 1599-1601 Broadway
and at 217 West 48th Street, New York

Vll}TUR HANI] FORGED AUTOMOBIL

Water cooled; engine 41¢x4; wheels
3inches; 13 inch Goodyear cushion
tires; runs from 1 to 25 miles per
hour No country too rough or hilly

] inclading leatber top,
fenders, lamps. born, tools, etc.
Write for full particulars. Address

VICTOR AUTOMOBILE MFG. CO., St. Louis, To.

$40 MOTORCYCLE'

We have the largest line of New
and used Moter gyclas,?a.rts and
Supplies in the country, at the
lowest prices. Every ma chine
guaranteed. We are the largest
ank onlv exclustve Motorcycle
House in the world. Send for our
1907 Catalog. Repairs a specialty.

Harry R. Geer Co., 861 McLaran Ave., St. Louls, Mo.

Scientific

Bottlchcapping machine, Muller & Zipp-
ric

Bottle closure, W. R. Warner

848,478

Bottle forming apparatus, A. Frederiksen... 848,095
Bottle, non-refillable, V. Fryckwerg.... 848,16
Bottle, non-refillable, J. H. Barnes....... 848,529
Bottle opener and stopper, A. W. Stephens 848,576
Bottle stopper, F. Jebsen................ 848,174
Bottle stopper, J. T. Sandman. 848,569
Bracket, C. P. Patrick .......... 848,044
Brazing compound, C. E. Hamilton.. 848,592
Bread cutter and mox, H. Seckendorff . 848,057

Broiler, meat, A. Engelhard............ 48,018
Brush, cloth steaming, Kudrle & Svokoda.. 848,377
Bung making machine, compressed, C. Sey-

mour 848,503
Bung tin, 848,342
Burglar alarm, . 848,062

\. 848129

Burglar alarm, E. L. Rcraf 3
. 848,289

Burial casket attacbment, W. Cole.

Burner, W. Mitchell .............. .. 848,597
Cake cutter, V. T. Littlefield . 848,561
Calendar rack, memorandum desk, S.

KT S <50 9998 0 o 8o, SEEEEE o o 0,0 o SR QoG 848,060
Can and means for venting and closing

same. J. W. Hearn 848,463
Can making machine, . 848,296

Can opener, F, Garrecht

Cans, Wottles, etc., automatic closure for, B.
Webster, Jr.

Cans, heaiing sheet metal, J. Brenzinger..

Candy wrapping machine, M. E. Bubse,

848,456

848,419
848,005

gtal., E gk « oo o gt .. 848,344
Cane mill gearing, P. Go . 848,025
Car and coach washmg machine, 3.

15681 {Esesl o ol 0 300 0ok 0 S0B0 0 Jadl0 0 0.0 00D 0 848,188
Car and railway switch, F. S

etINAL. . SR et ¢ ofEe v e o e v s 848,690
Car couplmg, C. Fancher .. 848,454
Car dumping mechanism, metallic, A.

Becker, TreiSSl€ .....cciiiiiicinacanen 12,623
Car fender, S. A. Politsky 848,602
Car, railway, C. A. Schroyer 848,134
Car seat, C. K. Pickles .......... 848,201
Car stanchien, ﬂat F. J. Buzbkee 848,086
Car, tank, ﬁrown ........... . 848,28
Car underframe C H. Howard .......... 848,370
Cars and other receptacles, discharging door

for dumping, W. L, Coughtry........ 848,159
Cars, check leck for mining, C. A. Cakell.. 848,441
Carwureter, C. O. Hedstrom............... 848,170
Carbureter for gasolene engi

HONW SR Clers aelele g o spo sf¥e 848,425

Card tamle, E, P. Musgrave 848,042
Cards, playing, A. K. Ferris.... . 848,542
Carpet stretcher, C. H. Lamson... .. 848,312
Cart, lumber, A. W. Benson .....ccoeeeees 848,339
Case. See Ammunition case.
Cattle guard, C. O. Jenks.....cvvvevvennnns 848,374
Cement and manufacturing same, M. Toch.. 848,328
Centrifugal machine, B. Ljungstrom........ 848,037
Chain link Mmlanks, tool for cutting and

grooving flat, W. Schenk .............. 848,051
Chains, making, C. Feid .......... . 848,299
Chair and the like, C. H. Homeyer........ 848,465
Chair head rest, marber and other, E. Bern-

Inghaus ......oiiiiiiiiiiiiiniieninnnnn 848,081
Chair tray locking device, W. F. Ollver . 848,391
Checkrein holder, Weatherhead & Abbott . 848,418
Cheese cutter, computing, W. G. Doty. .. 848,090
Chipping machine, E. Grant 848,459

L. A. Niisson

Chuck, Moring, 848,566
Chuck for timwer framing mach 5

BOUNL.oceioisisioisisisisioiolsis o o o sfsisislolsle o o s olo'o oo 848,226
Churn drill, J. B. Scovell ................ 848,502
Cigar ﬁllers, device for producing, P. A.

E. Scheer ccee..coucoafilesiotcoshioscsssce 848,130
Cigar moistener, L. F. Bradley .. .. 848,434
Circuit breaker, A. C. Woehbrle . 848,148
Citron peel, treating, H. Schneider ........ 848,210
Clamp setting machine, A. Graswerger.. 848,436
Clasp, Alein & Ricketts ................ 848,684
Clock, Hadley & Gray ............... .. 848,547
Closet seat, McCord & Cunningham . 848,043
Closet seat, P. J. Pauly, Jr. ............ 848,200
Closet seat, H. Farley ........ 848,229
Cloth blasing machine, ‘u]and & Marehand, 848,416
Clothes reel, folding, . H. Richmond.... 848,049
Clutch for belt pulleys, A [Buke | coopeage 8,183

T Chrivh, —friction. 5. 848,380
Clutch, bydraulle, B. ‘1‘, 48,510
Cock, stop and waste, W. 848,137
Coin holder, E. V. Williams, 848,333
Collar, A, B. Stafford 848575
Collaret cutting and \\lnding machine, J. A.

FATECHINE. (v 6 sne o eiere s1ons oo sio.0 shom, o on0 or0se o2 848,614
Composition of matter, G. H. FKerlin...... 848,094
Concrete block watering device, Welc &

nalgh . rre % s % BE e o -. 848,276
Concrete building bleck machine, G W

PUNIOTE it usececssaoeossacasossoansns 848,091

Concrete cross tie, reinforced, W. A. Bryant 848,155
Concrete steps and other structures, metal

nosing for, H. Wainwright........ 848,075
Concrete, Structural relnforced, J, A. Jones 848,106
Conduit, sidewalk, J. B. Thacher....ceeess #49,08
Conveyer, apron, H. G. Ginaca ...

Cooker, C. U. Barlow ..........
Cooker, steam, A. 8. Wily
Cooking utensil, J. Ressiger.

Copying machine, A. B. Klake!
Core drill, R. M. Pownie.
Corn husker W. T. Caldwell .....

orn huskmg machine, W. 8. Ruse
Corundum, treatment of, M. Buchner.

Cot, douche, J. H. Herman .......

Cotton chop,er, Mounce & Southern..

Crane, overhead traveling, C. L.

Crate, delivery, Backus............
Cultivator, 8. F. Vance .............

Cultivator, hand, Haiman & Murray

Cultivator standard, J. E. Merrill ........ 8,11
Current controlling apparatus, A. Sundh.. 848,408
Cutlery, E. J. Killian .......0ovvveiennenan 8,25
Cutter, G. MeEYers .......coc.ceuuan

)ental oktundor, P. R. Skinner 848,4
Pental plugger, combination, P. E. Wlllmms gig §%4

Perrick, sectmnal, J Hines .
Pesk. takle, and Wook rest, com®
W. MeaKer .....ieeiiiiiiiniennneannns

Petector and recording apparatus, electro-

capillary, Armstrong & Orling ........ 48,083
Die stock, C. F. Schultis ........... 848,401
PDisplay box, M. Blum merg ...... 848,431
Display rack, ®. F. Greenawalt 848,100
Display stand Ww. H Glenn ...... 848,231
PDoor applmnce, sliding, M. Logan . 848,475
Door fastener, sliding, J. Pierickx.. 848,451
Drainage fitting, F. B. Morton ........... 848,259
Praw cut shaper attachment, M. & H.

MOLEON  ceveiieereronnsneoonecacanssnns . 848,191
Prier, C. E. Geiger .....ciceevveeeresncnns 848362
Drill. See Churn drill.

{ Drill scraper, disk, E. Davis .....c.v0. 848,291
Wrep tadle, W. Blmer, Jr. .............. 333,353
| Bye and making same, halogenated red, G.
| % ................................. . 848,354
| Dye an making same, red halogen vat, G.

) Y L SRR & & S 6 0 6.0 ol o J00 848,355
Pyes and making same, red violet to Mlue
' vat Gf BN .. om0 « e orars o opopegemmeetss « oo » 848,356
| Blectric alarm, J. R. Ponnenworth.......... 848,91
Electric cable splicing and distrimuting wox,

Procunier ...........ccci00iann 48,047
Electric conductors, crosstree for supporting,
.......................... 848269
Electrlc controller R. W. Brown......... . 848,006
Electric drop llght hanger, adjustable, A. J.

FoWATIV . . cjoiie o shslofle olole sisfolchas s o » o9 5 o s oo 848,167
Electric §enerators, automatic speed con-

trolle circuit closure for, E.

DAWBON  .iieiiveiiiniiieiianistnnaaans 848,292
) Electric recorder, D. J. Klepfer . 848,468
| Electric switeh, ' G. W. Hart . 848,6
Electric terminal wires, spring cl

Brewer ......cccci0e. .. 848,085

Electrode, zine, C. B. Schoenmehl... . 848,570

Elevator rope clamp, F. L. Emerson. 848,453

Elevator vafety catch, Ihlder & Scott...... 848,273
Iulevators valve control for pneumatic, G.

Steedman  .......iiieiiieiiiaaaen 848,27

End gate, J. L. Williams 848,146

End gate, J. M. Groff .......... 848,240

End gate rod, wagon, B. Breaum.......... 848,00
Engine spark controller, explosive, L. W.

Barnbnll  cooeieie s oo aios ook s sleisie s oalsle o sisis 548,072
Engines, antirecoil device for explosive, B.

H. BReTMers o . o« opog oo Holojosionnse 848,604
Engines, Walancing locomotive, H. F. Shaw. 848,572
Envelop machine, F. Grant .............. 848,099
Eraser holder, M. M. Olmstead.. . 848,392
Exchange selector, automatic, J. -

@It ..cocoercriscsosscsscasasaiassss. 848,398
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TRANSMISSION STEEL TOWERS

GALVANIZED

AERMOTOR

nd.
GALVANIZED &

ompieted

CO CHICAGO

guaranten tham

pletely

competent tools.

before.

ext week.
BLACK MITH

WHAT
MAKES IT GO?

WATCH OUR
ADVERTISING

3000 REVOLUTIONS PER MINUTE. WHAT IS IT?
1731 ANSWERS TO OUR FIRST AD. IN SCIENTIFIC AMERICAN ISSUE.
March 23, 1907, and more coming every mail, what does it show?

That, the public are extremly anxious for good, new and

Here is a chance for good Live Agents to make more money
on the easiest selling article ever produced, than ever made
Write for terms and descri
correct answers to above-mention

WAGON MAKER, AWNING
and FARMER, should write for our booklet at once.
SAVE TIME AND MONEY FOR YOU and you need it,
will be mailed to all inquiries week commeéncing April 15th.
RAPID 'TOOL WORHKS
909 Stochk Exghange Building

tion at once. We have a few
ad, end awards will be made
CARPENTER, PLUMBER, HARDW ARE MAN,
INSMITH. LHITECIURAL IRON WORKER.

ANGER, MINER, HOUSEHOLDER,
T WILI,
Booklets

Chicago

Balsam Samhssua

in sealed cartons,

is wrappedin archment er,
Oc, o 20 aheats $1 worth

Price 1
eent prepaid anywnem.

We bave a special proposition for

office buildingsaxtd public places,sav-

ing from 20 per cent. to 40 per cent.
SCOTT PAPER CO,, 5046lenwoodAve., Philadelphia, Pa.

BORATED
TALCUM

ENNEN 'S

CH:\PPED H.AN'DS CHAFI'!'“
and all skin I.Nll'l-‘lﬂ WA litele
ker in price perhaps than
fons, bul a reason for i,
hiful after shavisg snd after bath
Ing. Bold everywhers, prmalied on receiptof |
8¢ et Mennen's (the original), Sample free

Gerhard Mennen Company, - Newark, N. J.

BABBITT METALS.—SIX IMPORTANT
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123
PricelO¢ents. For sale by Munn & Co. and all news=
dealers. nd for catalogue.

Vapor

THE Nglite Z°p°5 Lamps

For Home, Store and Street

‘We alsomanufacture Table Lamps,

Wall Lamps, Chandeliers, Stvreet

Lamps, Etc. 100 Candle Power

seven bours ONE CENT. No

icks, No Smoke. No Odor.

Absolutely safe. THEY SELL AT SIGHY.
. Exclusive temtory to good agents. ([ Write for
catalogue and I}l

Chmago Solar Light CG. Dept @, Chicago

THE “LEADER.”

13 H. P. Gasolene Auto-Marine Engine

Built like a watch. Beautifully Finished. Accu®
rately Coostructed. Light, Strong, Reliable, and

olseless in operatien. Suitable fer launches
from 15 to 19 feet in length. Price complete,
$75 net, no &aceunt. Thereughly guaranteed.
Perfect Speed Contrel. Complete descriptive Cata-
log upon application. Manuiactured by

CLAUDE SINTZ,
292 S. Front St., Grand Rapids, Mich,

Autumm( Water Supply

It you huva runnlmﬂ water the \m;znrci
engines will elevate 5 feet for
each foot-fall obtainable from
spring, brook, or river. de-
vered to any distance.
Write for catalogne.

Niagara HydraulicEngine Co.

140 Npssau &t., N. Y.

| two and four eylin-

uBrie

MARINE MOTORS

are superior to any other marine
engines because of the direct-acting
Vertical Plunger pump which can
never bind or get out of order; be-
cause of the orizinal design of Gen-
erator Valve with Kloat-Feed and 'Fhrot-
tle, which is better and simpler than
any Carburetor and gives a wider range ot speed,

at the same time utilizing every unit of
2 60 power ic the gaseline ; and because of the
4 1p.*715

Elevated Gearless (,ommummr which is
6 H.P.
D e ti o]} t

positive, nofseless and sife—oper.ated ny
2 ‘Engine

the pump eccentric, and has no dan.e ous,
noisy gears. These arethemosnm} ortant
Starls without cranking; no
cams, valves sprlmnor:pm

lmprovements ever offered in a marine en
ckets, Only émnn; paits,
bea:

gine, and you must have them if you
wuntthe best. Send for CATAL®G.

DuBRIE MOTOR CO.
421 Guoin Street, DETROIT, MICH.

moaials.
SEND FOR FREE CATALOG.

DETROIT ENGINE WORKS,
1532 Jefferson Ave., Detroit, Mich

¥8u USE GRINDSTONES 9

(f 80 we can suppiy you. Al sizes
mounted and unmounted, always
kept in stock. Rewemoer, we make a
specialtyof selecting stones for all spe-
cial purposes. Sendfor catalogue “1”

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

HARINE MOTORS

= e
simplest, s nul'lr\l \]
(munnu) erating  small  engine
ever put in n boat, Twoogcle. Mo valves oo
eamd, Exumlight and ernn;. To erank¥ing.
Power in exeess of rating, Perfect control
Reversible. Each engine thoroughlytestedand
5~ hacked liy our broad liberal guaramtee,
EE Catalogue of sll sizes.

The Callle Perfestion Motor Co., 1310 24 Av , Detroit, Mich.
.
Gasoline

Palmer wasoli

Marine & Stationary

0ver2051zes 114
to P. One,

der, T woand four
cyle. Jump and
snap spark. 25,000
en gines runnmg.
Catalog FREE.

PALTER BROS,
Cos Cob, Conn.

PENINSULAR

MARINE MOTORS
Four.cyele Spark Ignition
Aredesigned and built for mﬁ. speed
and steady all-day running. Theyare
Fracucnlly indestructible, every part is
nterchanzeable. Don’t fail to gem our
catalogue before purchasing, 2 1-2 to
40H. P. Prompt delivery guaranteed.

! PENINSULAR MOTOR CO,
200 8, Front St.s @rand Rapids, Mich.
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. 848,136l
848,272 -

Exercmer fer felines, W. E. Smith.
Exerciging machine, AT, Thernley. ...
Expansion coupling, E. B. Freeman....,,..., 848, 234
| Explosive charges, device for inserting, ‘

SORE THROAT

To prove the Efficiency of

R. TOITAS +uvvivreeenniinerionnnnnenns
Extension takle, B. G. Foster

gare registers, Vﬁ’ é Ohmer, ~
arm gate, S. D, 1110 11 R
"Farm implement, L. E. Hull
, Faucet, J. A. Pesrosiers .c.«v..oiveeiees . 84
gee: oper?tlig mechtzlimsm, ftl’ ilL Jéevffrlfs 848, 553
i Feed regulating mechanism, boiler, ou-
| LT . 848,476
'Feeder and waterer, poultry, A. Rees .
gence machine, WIVli’e' i AF;I Backlin. .
to Sore Throat Sufferers, I will send ence stay, wire, yn ... .
i Fence stretcher, M. E. Johnson ....... eve.. 848,375
One 25 Cent Bottle Free Fertlhzer and lime .distributer, J. M.
to anyone mentioning this paper - Early UL e W giggé(ﬁ)
: : Fire escape, afland, et a .
aud sending 1o cents to pay postage |'pire kindlor, T. B. Bausher ...... ;. 8481150
and packing. Hydrozone is a harm- %re shield, D. 8. Watso% ..... Sorias .... 848583
_ irearms, extractor for, A. bregon . 848,198
less germlmde’ indorsed and success ; Fish cutting and iressmg machine, E. G
fully used by leading physicians. Not |’ “"Beloe .............ccovezeenennns ieue.. 848,450
enuine without my 51gnature on - Fishing rod, E. Holzmann .!.............. 848,243
ﬁlbel Ask for Booklet on Treatment Floor brushing and waxing machine, C. .
N Wattles . iee.ieeiiniiiiiiiiieiinnn, 848,275
of Diseases. Sold by Leading Drug_ Floor scraper, ». E. Pampman,t 848,160
ists " Floor surfacing machine, A. Poelke 848,322
g . Fluid joint, flexiwle, C. G. Hawley . 848,169
Igoni tJ ﬁMh I:iom]as.i ........ 5 annan t-u 848, 1069
y < 00 o fish and land animals, apparatus
Q for supplying, H. 8. Hale ............ 848,101
§ g Foot rest, H. F. L. Brooks, ........ . 848,435
gracture zdip%aradtlus, S. G. Husbbll_)'l i 848,173
Dept. U, 63 Princo Stroet, New York | Friitf, ot bundle structire, & B Ber: o )
Fruit cleaning apparatus, F. A. Corey...... 848,350
— —_— |Furnaces, Burner Mklock as applicakle to,
: Bacon & Nelson .....o...cvvuniennenns 848,426
. Fuse, safety, Steinmann & Schoendelen.... 848,326
Game apparatus, F. P. de Grandchamp.... 848,168 -
Game apparatus, G. A. Huben ............ 848, 371.
Game board, base ball, W. T Pe Walt.... 848 351 :
Game, educational, E. Berg 8481283 !
Gas wurner, H. H. Hipwell . 848,367 -
Gas wurner, W. W. Cozins 848,444
; Gas machme, acetylene, R. H. Walter.... 848,331 -
| Gas producer, W. R. Miller........... 848,118
Gasket and holder therefor, C. 8. Hawley,
et al. Lo i e 848,549
- - Gear for revergsing mechanism, variamkle
| speed, . H. Herstmann ............. 848,244
¢ Gearl(/I I1’{1'icticn draft and Mwuffing, T. L. 848,260
: cKeen ..iiiiiiiieiiiiiiiiiiiiiiian, ,
Gearing, friction, C. B. Hatfield .......... 848,593
R Generator. See Steams generator.
" Geographical locator, S. F. Enos........... 848,019
Runabouts.’ Tou!‘l“g Cars Goods, appﬁrat‘us for processing packaged, 048,033
. K. 008 ...ttt i X
and leouSlnes " Goods separating device, A. C. Wallace.... 848,582

- Grain, apparatus for the rapid determina-
ThENATIONA]“ iH- ﬂlwa.ys tion of the moisture content of, Brown
popular becmuse it gives & BDuvel 848,616
perfect satisfaction In the " Grapple, J. K. Flgnn ......000000000 1. 848231
# HANDS OF THE OWNER. gat pin, 11; ‘17 %;ylcve__]a}les . gigy(ﬁ)ggﬁ.
National Engines have Ball-Bearing Crank- arrow, H. V. & N. W. ABROLL .......... i
Shafts and Cam-Sharte, Hence, their | Horiester yod, wiader sbocker attadiientt |
wonderful power. Harvester bunche[‘_'l, ‘pjea,WTolton & Conner.. 848,071
Harvester, corn, J. J. F:0-0001 1<) 848,609
Model F, 4 cyl., :OIT.PB 'luoglgl ':' P4 cyl., 60 H P. . Harvesting device, meet, G. R. Potson...... 848,089
e cy Harvesting machine, weet, J. L. & M. H.
WebBD ..ot it 848,217
NATIONAL MOTOR VEHICLE CO. ¥ ., 200, o6 Baiiey ooonioi 848527
1019 E. 22d Street, Indianapolis, Ind. § Hat frame machine, A. Kiniermann. 848,467
Members American Motor Car Mfrs. Assn., N. Y. Hay ralke, horgse, E. . Bond....... 848,632
Heating, electric, 8. 8. Eveland 848,163
_ _ _ | Hoisting apparatus, V. R. Browning 848,287
. Hoisting system, electric, Ihlder & Scot 848,372

! Horse detacher, J. E. Nilsson ........... 848,388
Hose, metalllc, E. T. Greenfield 848,238
|Hose reel, L. A. Grimsrud ...... 848,239
Hot air furnace, H. P. Fish 848,543
!Hot air heater, J. E. Alminson 848,220
! Hydrant or fire plug, C. E. Cotton 848,014

: Incubator heating system, J. V. Lindse

; Indicating mecBanism. J. H. Forsythe. 51s,0092
| Indicator, Vergteeg ........... 8,619
. Inhaler, ‘G. A. Thiede .. 848,579 °
- Insect trap, C. W. Pelton 848,125
t Insulating clamp, T. B. Lee ..... . 848 473 -
'Insulatmg material for electrical purpose

production of, J. Meyenkerg 848,117

Insulator pin and support therefor, -
Makes Hollow Concrete Building Blocks. Perfect form, ! berger 848,506

s Internal combustion en

uniform size and quality. Concrete accurately meas- wander 848 029‘
ured, mixed sy power under pressure over 100 tons. | Jack, W. Umstead ...... 848,516 f
! Jeiner’s clamp, A. Kruger ... 848,036
Full Details, List of Machines in Operation, I Key fastener, A. A. Svensgen ....ceceee... 848,067 J

on Application. Keyboard for type writing machines and
pianofortes, J. H. Laudenkach 848,471 -
THE PERFECTION BLOCK MACHINE CO. Laader, folding, P. A. M. Lanier 8481108
Ladder, gymnasium, F. Medart 848,114 .
321 Kasota Bld., [linneapolis, Ilinn, -Ladder, step, M. E. Trafton 848,513
- i Ladder, store, W. Fickett ............... 848,021
GAS ENGINE DETAILS.—A VALUA- i Lamp, acetylene generating, E. Wachter.. 848,074
ble and fully illustrated article on this subjectis con- | LﬂlI{Dv convertiple gas and oil, .
tained in SUPPLEMENT No. 1 . Pricel0cents. For ! Thorud ........... 848,070
sale by Munn & Co. and all pewsdealers. Lamp jack, F, Conrath . . 848,443
Lamp suspension device, electr C Smart 848,673 -

F. C. Lyon.

|Lantern foot actuated,
Latch, H. Tysinger
‘Latch, deer, C.
Lathe tool holder,
Leather and making same, L. Feval

An Exhausted Storage Battery

is as bad as no battery at all when |
Jeur Automewile er motor boat is

stalled > miles from home. The ms- |+ Leather finishing composition and making
§ chine equipped with au A pple Bat- 1 same, W. . Crooker ...........c.... 848,445
tery Charger has an inexhausti- |Leaves, treatment of, G. R. McGahan...... 848,386
ble source & current. The charger || Lenses, manufacturing wifocal, J. Wimmer. 848 335|
keeps the batteries full of the kind of || Lever ~operating mechanism, vikrating, L.
current that is best for 1gnition pur- Onderdonk  ..e..eusineniennennninaaaanns
mfsfmm}xm to-day for complete |- i¢ter and carrier, W. F. Peeler .
N - Lifting jack, A. E. Schocke .....

The Dayton Electrical Mfg. Co., 98 St. Clair St., Dayton, Objo

| Lifting jack, E. C. Yeager ........
. Lightning arrester, J. H. Pearson
: Lime hydrating machme, P. C. Forrester.

Linotype machine, ». 8. Kennedy.848,308 to 848 310
“ ls ost ar s Linotype machine, R. M. Bedell ........... 848338
Linotype machine, R. G. Clark ........... 848,349
AND MAKE 300 PER CENT. PROFIT Llst%}.wg}anter, and roller, comwined, M. 48.154
Buy from the Manufacturer and save all Middlemen's | [ gading frame, W. Lichte .........oieeons 848474 -
Protits. We make Post Cards exclusively for you from Loading manure, earth, e TR
z]l(l):z;lzefheto %r Print yon ael;dtus and delnveg thktamfm vice for, J. C. 848128
ys' time and guarantee not to use yoursubjects for K ’ . " :
anyone else. Hand colored cards a specialty. Send |Locom0t1ve Buffer meam, J. B. Barnes..... 848,427
for samples and terms. Locogotllwiewgf?}der and tank car frame, 848,369
oWard ... ..., )
RICH PHOTO-PROCESS Cp. Locomotives, etc., apparatus fer holding cen-
Dept. 37 28 East 23d street, I\ew York necting rod rasses for, &

B MOrton ....vvieninrnrrnrnsnnnnnnsnanns 848,192

Marine Locomotives, etc., shaper for crowning and
N The Streh“ er . X finishing driving Woxes on, M. & H. i
Engines | MOTEON  .uovusearesernisennsnseennnns 848,190
». Petri-Palmedo. 848,318 |

Logotype machine,
Loom shuttle Wox, J. Bim

lead in every point of Excellency. -
Unexcelled in Durability. Chal-

Lubricating device, W. Scott 848,056
:s’;ﬁ% ﬁgmgﬁ‘gfgglavlv‘tgng‘ny;v%‘;]ﬁf Lubricating system, G. Crowell ........... 848:446|
" manship. Mechanical or Jump Lubrlcators, means for filling, E. C. Jor- 48246'

. . I
L Swﬁ’ﬂ“l‘nfgr‘}}s‘{m,‘;gﬁ %&‘}lté‘mf(,}?“‘gﬁil Machme recorder, automatic, R, A, Wood.. 848149
new Catalog and Price List. | ﬁal{ assortmgh tabée HC NA hII{endall ...... 822,432
e | Mail eag catcher, ichols .......... y i
—~ THE gs;‘%m;lgf‘.m; %Aglim tENGIl:E co. + Mail transportatlon system, E. 8. Upright.. 848,517 -

or ast, Detroit, Mich, |Mamcur1ng tool, C. Bailey ......cvvvunnn.. 4
- -0 - T :  Manifolding pai and holder
P FeiSBUE ...eiiviiiiiiiiniiiiiieiiaa
Catalog M(}uni Bll'ds - Marking gage for rules, C. Nielsen.

Frea J {anr:';nh:;l;is‘ﬁnl““(aﬁ?:i?“lgorrreé?; M:LI;:: ;Mea.surin'g wheel tallor s, E. G. Agnell.... 848996 -
Pttty Bam};;ﬁvt ne 'i;u:‘rntmd gr . Medical apparatus, electric, C. Van E!ergh.. 848,518

tuition fea. E!n.ve;ounrﬁsmn:imena Dne- Merry-go-round and teeter, combination, J.
oeatn homo and dem. Highly profiteble W. AIMDEY  cvitirirnresrnsnnsosnnsnsns 847,997

bualness or AlMe Una  Fina cataleg and Metal working apparatus, J. R. Blakeslee,
Btaxidormy magaeine free.  Write fodath [ J0e ettt 848,284

X. W. Egkaot of Taxidormy, 3] R Owahs, Raby Metal workmg tools, manufacturing, H. H.
Pierig ...vviniiiiiiii ittt e 848,161
T Metafls, producitlon of gomol%fneous Pbodies 848,600

@’ rom tantalum or other, . von Pirani.
[ FISh W|" B[te Middlings purifier, G. T. Smith .......... 848,404 !
y o Mill. See Rolling mill. -
e R o re S ish LS 5o | Milling machine, W. Schenk L............. 848,052
b4 o Mold for sash weights, etc., W. 8. Myers.. 848,480

wonderful bait ever discovered for attracting
y all kinds of fish. If you like to pull out the
. =--a finny beauties right and left, and catch a big

Molten or semimolten materials by means
of electricity, maintaining or increasing

—== string every time you go fishing, don’t fail to the fluidity of, F. Wynne.............. 48,422
= try this wonderful bait. Sentby mail prepaid | Motors and generators. wrush holder for,

for 25cents. Perfect satisfaction or money J. Lindall ..........ccooeeiiiiiiinnnan 848,182

= rt:{taréded- Full particularsia{nd Catallgg Free | Mower, lawn, A. Hill ..... 848,551

ress . Multiple fawric, G. ». Moore. . 848,121

== 3319 Oregon Ave., St.Louls.M Music leaf turner, F. W. McNeil.......... 848,699

PREMIUIT RATES:

Low; commensurate
with absolute safety.

LIBERAL POLICIES:
Every proper freedom
and benefit to Policy-
holder.

SITTPLICITY: The Pru-
dential Policy has all
privileges, options, and
values plainly set forth.

SECURITY : A founda-

Insurance
sentials

tion principle of all
Prudential contracts.

GOOD ADTrIINISTRA-
TION: The Pruden-
tial has always kept
ahead of the times.
Integrity, Honesty and
Economy characterize
the Administration.

DIVIDENDS: Liberal
Dividend returns to
Policyholders.

Send for booklet by Alfred Henry Lewis,
Life Insurance’’ and information of Policy at your age. Dept. 121

““My Conversion to

Incorporated as a Stock Co

JOHN F. DRYDEN, President.

The Prudential

INSURANCE COMPANY OF AMERICA

mpany by the State of New Jersey

“HOME OFFICE: Newark, N.J.

Cement

b

Concrete

Reinforced Concrete

Concrete Bu

SCIENTIFIC AMERICAN SUPPLEMENT
1543 contains an article on Concrete, by
Brysson Cunningham. The article clearly
describes the proper composition and mixture
of concrete and gives the 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 1577 contain an
elaborate dlscusswn by Lieut. Iicury J. Jones
of the various systems of reinforcing con-
crete, concrete construction, and their appli-
cations. These articles constitute a splendid
text book on the subject of reinforced con-
crete. Nothing better has been published.

SCIENTIFIC AMERICAN SUPPLEMENT
997 contains an article by Spencer Newberry
in which practical notes on the proper prepa-
ration of concrete 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 engineer-
ing value of reinforced concrete.

SCIENTIFIC AMERICAN SUPPLEMENTS
1547 and 1548 give a resumé in which the
various systems of reinforced concrete con-
struction are discussed and illustrated.

SCIENTIFIC AMERICAN SUPPLEMENTS
1564 and 1565 contain an article by Lewis
Ticks, in which the merits and defects

of reinforeced concrete are analyzed.

SCIENTIFIC AMERICAN SUPPLEMENT
1551 contains the principles of reinforced
concrete with some practical illustrations by
Walter Loring Webb.

SCIENTIFIC AMERICAN SUPPLEMENT
1573 contains an article by Louis H. Gibson
on the principles of success in concrete block
manufacture, illustrated.

SCIENTIFIC AMERICAN SUPPLEMENT
1574 discusses steel for reinforced concrete.

SCIENTIFIC AMERICAN SUPPLEMENTS
1575, 1576, and 1577 contain a paper by
Philip L. Wormley, flr., on cement mortar
and concrete, their preparation and use for
farm purposes. The paper exhaustively dis-
cusses the making of mortar and conerete
depositing of concrete, facing cancrete, won
forms, concrete sidewalks, details of con-
struction of reinforced concrete posts, etc.

Each number of the Supplement costs 10 cents.

ilding Blocks

SCIENTIFIC AMERICAN SUPPLEMENT
1372 contains an article by A. D. Elbers on
tests and constitution of Portland cement.

SCIENTIFIC AMERICAN SUPPLEMENT
1396 discusses the testing of cement.

SCIENTIFIC AMERICAN SUPPLEMENT
1325 contains an article by Professor Will-
iam K. Hatt giving an historical sketch of
slag cement.

SCIENTIFIC ' AMERICAN SUPPLEMENTS
955 and 1042 give good accounts of cement
testing and composition, by the well-known
authority, Spencer B. Newberry.

SCIENTIFIC AMERICAN SUPPLEMENTS
1510 and 1511 present a discussion by
Clifford Richardson on the constitution of
Portland cement from a physico-chemical
standpoint.

SCIENTIFIC AMERICAN SUPPLEMENT
1519 contains an essay by R. C. Carpenter
on experiments with materials which retard
the activity of Portland cement.

SCIENTIFIC AMERICAN SUPPLEMENTS
1465 and 1466 publishes an exhaustive illus-
trated account of the Edison Portland ce-
ment works, describing the machinery used.

SCIENTIFIC AMERICAN SUPPLEMENT
1491 gives sume fallacies of tests ordinarily
applieg to Portland cement.

SCIENTIFIC AMERICAN SUPPLEMENT
1561 presents an excellent review by Brysson
Cunningham of mortars and cements.

SCIENTIFIC AMERICAN SUPPLEMENT
1533 contains a resumé of the cement in-
dustry and gives some valuable formule.

SCIENTIFIC AMERICAN SUPPLEMENT
1575 discusses the manufacture of hydraulic
cement. L. L. Stone is the author.

SCIENTIFIC AMERICAN SUPPLEMENTS
1587 and 1588 contain an able paper by
Edwin C. Eckel on cement material and
industry of the United States.

SCIENTIFIC AMERICAN SUPPLEMENT
1586 contains a review of concrete mixing
machinery by William L. Larkin.

SCIENTIFIC AMERICAN SUPPLEMENT
1583 gives valuable suggestions on the selec-
tion of Portland cement for concrete blocks.

SCIENTIFIC AMERICAN SUPPLEMENT
1581 splend:dfy discusses concrete aggre-

_gates. ul paper.

SCIENTIRIC AMERICAN SUPPLEMENT
1595 presents a thorough discussion of sand
for mortar and concrete, by Sanford E.
Thomson.

A set of papers

containing all the articles above mentioned will be mailed for $3.50

Order from your

Newsdealer or from

MUNN & CO., Puerisuers, 361 BROADWAY, NEW YORK CITY
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Nail polisher, E. L. Buzzelleeiesseees.... 848,345
Nail puller, A. P. Schnyder .
Nest, hen’s, J. H. Blank....

Nut lock, A. Baker ..... . 847,998 ] -
Nut lock, J. G. Wenninger.. . 848,080
Nut lock, J. Jacowy ....c... . 848,307
Nut lock, C. 8. Wilson. .. 848,523

Nut lock, Ellis & Boweu.. ........ ceseees 848,541

00
Py
10000
Bt
-
SH

Nut wrench magazine socket, A. L. Mec-

Murtry c.oe.eeeees tecesecssssascansas.. 848,194
0il wurner, C. N. . .. 848,384
0il wurner, A. J Blackford ..... .. 848,586
Oil cake trimmer, J. B. Belanger .. 848,428
0Oil or gas engine, E. Thomson..... . 848,607
Oysters, shucking, Torsch & Parker . 848,608
Packing, piston rod, E. G. Bostwick. .. 848,633
Pallet setting 1mp1ement J. B. Bouchard.. 848,084
Pen, self-filling fountain, M. Z. L. Fuller.. 848,023
Pencﬂ A. Henniger ...... 848,031
Penc11 J. C. Baur ..... 848,531
Photographw plate holder, 848,241 !
Piano, automatic. R. A. Rodesch 848,208-l
Plano players, pedal action for,

MADNSOD  weveenrcncnnnn. . . 848,366 |
Piano playing attachment 848,278 -
Pile core, A. A. Raymond 848395'_
Pile irlver H. Gee 848,098-
Pile drlvmg machine, H Gee . 848,166 -

Piling, metal sheet, J. R. We‘u.xl nger, -
848,143 to 848,145 !
Pincushion and spool holder, combined, L. H

ThOmPSON +uvvvconnvossccannes . 848,409 |
The Pipe pqupling, E. J.. Roebking ..... . 848,266
Machine | Bioe iint. uatvorsal, &, Eacisht . §is 165
Machine that Pipe mend’ing ievice’, [ Stuppar .......... 848’.139
that a ' Pipe stopper or test plug, A. Redenkaugh.. 848493
Makes a Plane, multiple beading, P. Harding........ 848,364 =
Revolu= New Speed Plan;lg tool holder, reversible duplex, E. 848.320
HEICE  vvvevieveteereonnennasaarannnnns :
tionized Record . Planer ways, protector for, W A. Thelin. 848,578
Type- at Every | flanter, seeq, S K. & T. B. Sikes........ 848130 A concern that enters the field of automobile manufacture and within
writer ¢¢National | Plowsbare, E. B. Murphy ... PPNt 848041 .1  three years passes well-established competitors like a steam launch dis-
fafefen Business | Plus, safety, B W-plopmson..:::/8#8,205 88 200:§  tancing a cat-boat mus? putout a car that possesses qualities beter than
aking R A Show Poﬂtgaﬂiﬂge 2andcanceling machine, Krag .. good. The STODDARD-DAYTON shot to the front among dependable
Sond for Speed Record of March 21, 1907 Potato digger, B. B. Chureh. ... .. .!ll 848348 machines as noiselessly as the car itself moves. While we have been busy
UNDERWOOD TYPEWRITER COMPANY |pouer g oo et iy 15,026 increasing our capacity and filling fast multiplying orders, our cars—
NEW YORK or ANYWHERE Pow e 848,008 built for service—have moved into public favor. They have the bottom
ower transmission, swing, A. M. Starr.... 5 . .
_ Press for moist materials, J. Hemmerling.. 848,171 " and stamina to keep there.
Printers’ chases, adjustable cross bar for, .
J. B GHIWECt ..veooevovieniescasen.... 848,363 -
' et sty s sl 8 | BUILT FOR SERVICE
rinting press, F. enney B
_ ® | Printing press form bed F. J. Herdle. . 848,104
gr?f).u]sion, b(aat, I—ll E. (:.{mtce....d. t}.\lk 848,457
I | Pulling up tods, piles, pickets, and the like
from the ground, armaratus for, J. The STODDARD-DAYTON is the car that is
Pulp. production ¢ § white, Al Gagedois | 848305 MADE good and the car that HAS made good
. . ulp, production of white wage oi %
MOdern Steam Englneerlng Pulverizer, N. Spurgin TSRO 848,213 A .
n Th dP . Pzt TR, T ihiioeey .. 848213 Those who own STODDARD-DAVTON cars are their warmest en-
mn eory an ractice Puzzle, J. F. Toomey .. . ... 848580 dorsers. In ‘ Satisfaction,’’ a book of tributes from car owners, Herbert

By GARDNER D. HISCOX, M.E. B ondas rocl ghn .l 848000 1. White, North Tonawanda, N. V., says: ‘‘Ihave run my STODDARD-

. Rail joint, F. F. Martins ... ... 848,111 1 1 1
Price $3.00 Rail Joint, B, G, Buchanan .. Tt Biaie DAYTON 6,500 miles and have had practically no repairs onit. It has

This is a complete ang Rail Jjoint, G. J. Richardson . 848,397 been the cheapest machine from the standpoint of repairs I have ever had

Dogen, deatine wiih tha Rail, tic, ‘apd fastener _therefor, * metaliie :§ and to my mind is the leader of its class.”
care and management of Railway crossing signal, J. Crumley ..
Boilers, Engines, Pumps, Railway rail joint, J. J. Feeny............ 848,455 Model F—A 5-passenger touring car, 30-35 H. P., 4

Superheated Steam, Be-

Railway switch stand and sw1tch lock, J
frigerating  Machinery,

B. WYALE wrvvnnsreneenvensnnnseenn s, 848,421 vertical cylinders, cast in pairs, 4% x5 inches. Se-

Ot Mooggls)}glseow;‘aé. Railway tie, P. B. Nicols ..... 848,197 lective type transmission, three speeds and reverse.

and all other branches Ranlgvracs};e:ra:# 1301:1;5, fggad(gat([e{d rwmﬁflo;fnes‘ Price, with full lamp equipment, $2,500

pith which the modern TRISSUE «oeae orns o T 12,625 . .

P e e e Railway, undergronnd electric, 8. M. Sul- Send for our illustrated 1907 STODDARD-DAYTON literature,
and illustrates the pro- Ranga ™ : .- Basp0t Free to those interested.

? or the generation ef Range fi H. . 848,567

B o e e e RS e ;%J C. kirkpatrick. 848211 THE DAYTON MOTOR CAR CO.,, DAYTON. OHIO
Slide Yalve, High-Speed CLINELT, T Yaw ... 848 329

Corliss, Compound, Muiti- .. 848,290

expansion engines and & device, A. C Mo t,“ . 848483 | ——8— J— .. - — ——— . e ———
their valve gear, the Be H ’

-  tanks into tt\he atmosphefre, means e — ———eerTT T T T —_— e =
ur  preventing the escape of noxious 5
and other Turbines are

included and fully de- vapors and gases from, C. L Smith... 848,268

T Rivet displacing device, J..Kitterman. ... 848.252 | [
garibed sid gidaciyiet Road _Smootbing sevice, wagon, F. W. I NOW READY

Laval, Parsons, Curtiss

properties and application of steam inits various uses Lechner ...............cooioiiiiiii. 848,472 "
are included, which in themselves f orm a most valuable Rolling mill, W. H. Brown .............. 848,438 :

and instructive section of the work. * Rolling mill repeater controller, F. P. . [ ]
Nearly Two Mundred Quesuons with their Answers . TownsSend «..ceueeiititinetiieraiaanans 848,581 | |.

on Steam and Electrical ¥ngineering likely to be asked ; Rolling m111 work reversing mechanism, E.

by the Examining Board are included. These if studied ‘ NOFtON  toviivieennncosensonnoannannns 848,123

by you Will help you to procure a license. This ®ook is ! Rolling, preparing rolls for, A. Ridd ...... 848323

thorpughly reliable and practical, and not only a guide . Rotary engine, G. F. Burtom.......... .. 848,440 |-

but a tinclier.  As a text book it 18 thelatest and best | Reundakout or carousel, J. M. Taylor...... 848,408 | |

authority on thesubject. It is fully illustrated with | Ruling device, C. C. Glidden

........... 848,545
detail engravings,not to be found elsewhere. Sash mar, metal, F. H. Treftz 3,'141 )
S Sush ek, Swing, M. Poerovics (111 Bl | Its Manufacture and Uses
Punches, Dies and Tools for |swwue Srices, samseisic pisitoa s0x 0o

Manufacturing in Presses [SiShE Bichine e coeding sttach: - oo A PRACTICAL TREATISE

ment for, Carr & Schmitt ........... 848,158 BASED ON

By JOSEPH V. WOODWORTH Scenery, J. M. Leavitt .................. 848,180 | {1 ’ M ”
Scraper and dump wagon, combined shovel, DR. MAX MAERCKER’S ““INTROOUCTION TO OISTILLATION’’ AS
Price $4.00 Thomas & Schmitt ...... FUTDOU 848,508 o
: Screw, F. W. Braunschweig ....... .. 848,003 REVISED BY ORS. DELBRUCK AND LANGE
A practical work of 500
pages fuly illustrated by Scriking -device, Morton & Mann .. 848,193 |
nearly Till eneravmgsf Seal \ self- locltxlllng, hW. dF‘. Hfa"}Js X . ]848.462 n COMPRISING
eaming together the edges of sheet meta A : : : : iatil-
Del'euh“ggng}cggl;gg?q\;ﬂa()_: dections machine fore A. G. Seherer.... 848,053 Raw Materials, Malting, Mashing and Yeast Preparation, Fermentation, Distil
ing, Die Hinking Sheet ' Seed hulling apparatus, cotton, C. Miner.. 848,119 lation, Rectification and Purification of Alcohol, Alcoholometry, The
Metal Working,and Mak- Seed linters, delinting cotton, C. H. Case- sasert| Value and Significance of a Tax-Free Alcohol, Methods of De-
Presses, gevib(;es%iud Me- %everingiappalatus, G. 'P. Hemstreet ...... 848,550 naturing, Its Utilization for Light, Heat and Power Produc-
cbanical Combinations for . Sewage dispesal apparatus, B. J. Ashley... 848,279 | |-
ﬁ‘;““‘}‘ﬂﬁ;ﬁ%{f‘“ﬁleg‘iﬁg‘fSewlgg maching: Smbroltery Mt o : tion, A Statistical Review, and The United States Law
' y 50 E. Reardoll eececitecenerereonnncans ,396 | .
g{g‘v”‘lags'semél'l’gg‘“;ﬁ;-‘é @ewmgli machine tgreai guard and spool ess1s5 | | BY JOHN K. BRACHVOGEL. M. E.
holder, 8. L. Lyon ....cc.viviuuaveases y [
Metal Parts and also : h - -
Sewing machine trimmer, A, H. Parker.... 848,490 |[.
Atticles of ofher Mate- | o EtglE JUCL e TP dln rod - support, -1 528 Pages 105 Engravings DPrice, $4.00
Two Hundred and Ten | commined. C. H. NelSon .............. 848,195 | |-

Processes are clearly de- | Shade festener, window, G. E. Johnston... 848,175

scribed and fully illus-|Shade roller attachment, Reynolds & Me- HE value and significance of a tax-free alcohol

trated | This work 15 a | Carhy o iiow B E el 848559 : have been so widely discnssed in.the press and

auther’s elementary work | Sheet vymd_ei', H K. "Sandell ........ ... 8481100 h N periodical literature _Of the entlre.countrYy that

%Exéttlggcm‘)‘nDlgls;‘ 'II‘Il;gl,r . %pfetll wmi&nngafdhmg,t Gv.t H. Poor . .. gigg‘% L + it is unnecessary to emphasize the great importance of

iiter, as B . £:011 1) | RN .. . L - N k: .
Nothing appears in this - Sifter, toilet powder, F. S. Bilworth...... 848015 | [ 11 the subject, especially to our agricultural and indus-
glt};\‘;%ﬁ 513;,“&]1';?:[“'3”’" been published in the author’s | Sign, 'H. Christensen’ ....ooooovvvnnsssnn 848,288 1 trial interests. For years we have been far behind the
ign, street display, J. Kraus ..... .. s B

| Signaling device, R. H. McCrackin ........ 848,482 ¢ nations of Europe in this regard, and in consequence

Silk reclaiming machine, F. W. Midgley.... 848,039 ! our llterature_has b(_een sadly lack_mg in a}nthorlt_af:lve
Modern Plumblng l“ustrated gﬂg uwn.gulx—lf.mlﬁtgzhbgr'g Schmld ............ gig,%)g = works covering this phase of industrial activity. i
Sil‘;; W'J M'I«‘ Pgmps : 24*2:%%;2 § 'é‘lligs bolc;}; was de51(g1n_ed. w1}t1h lthe espeglal purpose of l||
i Siphon, J. F. Harrigan ....... - 848, i ' ing this want, and it is the latest and most compre- -
R. M. STARBUCR Skirt supperter, L. B. Shelton ............ 848,212 | |+ FiGRN b - ’. “ - . . f
Price $4.00 Skirts, hustle attachment for, W, P. Jorde.. 848,554 | [! E E‘f, F\!E he_n51ve work of its kind which has been published in )

A N Eled, manually pro%e;lleli), F. T. Nobkles .... gig,gg% - =1 this country.
comprehensive moke consumer, . Pinney .......... 2 i i3 . o

ard up-to-date work Smoking pipe, A. Vogelsang .. 848,415 | [ It is based upon the resyearchgs and writings of the
illustrat ng and de- Smoking pipe, A. G. Abizaid 848,424 | most eminent of Germany’s specialists in the sciences -
soriking (0o oo Snap hook, A. Madler, et al. 848,257 | | of fermentation and distillation. It covers the manufacture of alcohol from i
age and Ventilation Snap hook, J. H. Read .. 848,603 | | : i
of dwellings, apart- Soap, molding, G. Klinger 848,179 | [ the raw materials to the final rectified and purified product. An introductory ]

ments, and public
buildings, etc. 'T'he
very latest and most
approved methods in
all branches cf sani-
tary installation are
given. Adopted by
the United States
Government in its

sanitary work in

Soles and hecls for koots and ' shoes, tool section deals with the.importance of the new law and what it means to the
farmer and the manufacturer. Additional sections cover the methods of de-
naturing, domestic utilization of alcohol for heating and lighting purposes,

alcohol as a fuel for power production, and a statistical review. The full |||I

fer trimming the edges of, Z. Beaudry.. 848,000 -
Soundmﬁ sed, A. F. Eells ............. . 848.092-
Speed changing mechanism, L. Renault 848'494i
Speed indicator and recorder, H. Soar.
Speed mechanism, variamkle, C. M. Spencer
Speed regulating mechanism, G. F. Leiger.. 8
Splice ear, E. McCormick
Spool holder, W. Green ..

United States law is given in an Appendix.
The 105 illustrations are of especial value and excellently supplement

t(’})';nbai){]’.(l).rm.Rico,an(‘} ]Sprmkler head, automatic, Cas the teXt-_ . .
b5 tee DTS inal | Sduare M‘fﬁggmeé“ B ngeﬁowell sas300 Few in number are those to whom this book would not prove of interest
Eggrd[?n?tedhesatltht 35 ‘Stair rod, P. J. A. Smith ..ooeeeveoions g4gj574], . and value. The farmer, the manufacturer, the power-producer, the house-
the Unit a Stames, mkmg pad for rumker and other, a48.063 | ' holder, will all find that denatured alcohol is of such importance to them,
pages. 5 nfsull page il- Stand. “Seo 0;'}’;":1;% etamdl T ! : that its use and introduction will effect savings and economies which were
Station indicator, W. P. Ennis ........... 848,298 | |- hitherto impossible of accomplishment.
R?“A special circular describing these books sent on | §team ti ,
genera ing power plants, apparatus n .
requ tesA of these book + prepaid on, receint of pri for in%gea}gmg the efficiency of, Good- ) Send for Descnptxve Circular.
§F Any se 8 e epa €CH Tice. spee (11141 . RAROET
Steam generator, W. Mitchell ....... . MiRAGL MUNN & COMPAN Publishers, 361 Broadway, New York
MUNN & CO., SSteam generator _coil, 51. ». Langton . :-{;’:.Zﬁi ’ iy
Publishers, 361 Broadway, New York ! Pte2m trap, J. E. Lo Ogden ....l.ooiiid SIRGENL T TR o
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Classified Advertisements

Advertising in this column is 50 cents a line. No less
than four nor more than ten lines accepted. Count
seven words to the line. All orders must be accom-
panied by a remittance. Furfher information sent on
request.

BUSINESS OPPORTUNITIES.

OWN AND HAVE FOR SALE two recent patents on
Cembination Metal and Cement Fence Posts.  Also
patent (wire fence) tastener, something new, cheaper
and better than staples now used. @uick tortune sell-
ing county and state rights. Address G, (3. Schroeder,
Washington, D. C,

I MADE $50,000 in five years in the mail order busi-

ness. Begansmall. Any one can dothe work at home ;

insparetime. Send for freebooklet. Tells how to get
started, For particulars address Manager, Box 570 A,
Lockport, N. Y.

AN established, successful, dividend paying manu-
factory, wants executive for active, salaried position.
Must invest $10,000 to $%.000. Full investigation al-
Jowed. Address Executive, Box 773, New Y ork.

ATTORNEYS AND INVENTORS, ATTENTION!-
Practical course by mail—Patent Laws and Office Prac-
tice. Free booklet and specimen pages. Cor.School of
Patent Law, Dept. A, 1853 Mintwood, Wash., D. C

WANTED. — Party with latest itupreved gaseline
engine, have a finely equipped plant for manufacturing !
same. Gor further particuiars address Box 114,
lington, Vermont.

A FEW DOLL ARS will start a prosperous mail order
business. We furnish catalogues and everythingneces-
sary. By our easy method tailure impessible. Write to-
day. Milburn-Hicks Co., 718 Pontiac Building, Chicago.

INCORPORATE YOUR BUSINESS. Over sixteen
hundred charters f)runred for my clients. Write for
corporation laws, blanks free, to for mer Ass't Secretary
of State, Philip N. Lawrence, Huron, South Dakota.

PATENTS SOLD ON COMMISSION,—If you wish
to buy or sell a patent write for particulursto E. L.
P_erl}ins, 72 Broad Street, Boston. Patent Sales Exclu-
sively.

I SELL PATHENTS —Tobuy orhavingone tosell, write
Chas. A. Scott, 719 Mutual Lif: Building, Buffglo, N. Y.

HELP WANTED.

SALESMEN.—Excellent openings for men with tech-
nical training and experience to act as salesmen wul
demonstrators for high grade concerns. Salaries #Z,iil-
$5000. Write us to-day. Hapgoods, 3056 Broadway, A

AGHENTS.--Gas lamp with detachable heater and !
cooker. Lamp makes own gas. Equais electricity,.
Heater heats any room: cooker cooks everything. Ali:
three cost one centdaily. Bookletfree. Agents making
big money. Monarch Co., 123 Liberty St., N. Y.

WANTED, AS ASSISTANT SUPERINTENDENT, a
man with progressive ideas, baving a thoreugh knowl-
edge ot mechanics and capable of takingcharge of help.
Steady position to the right.man. ive age and refer-
ence. Address A. Douylorty, 80 Centre St., New York.

PATENTS FOR SALE.

OLD PATENTS Bought or State Rights Liizhting,
Power, Lamps, Cables, Boilers, Engines, 5lnr§ hingry,
Transmission, Meters, Motors, Storage Batteries, and
otbers. Caldwell. Box 773. New York.

FOR SALE.-Ontright or on royaity, Patent No. 846,-
272, a wood-turner’s tool and caliper cembmed. For

artieulars address R. 8. Whipple, 6326 Havertord Ave.,
glli]&delnhia. Pa.

NEW_ ARTICLE IN CIGAR TRADE. Basic patent |
granted. American rights only for sale. Price $700.
Ready sale for this. Nothin i

like it on market. Address
Aetna, Room 6, 353 North High St., Columbus, ®hio.

SOUVENIR POST CARDS.

25 BEAUTIFUL POST CARDS mailed to any address
for12c. A great variety of subjects. Sold by some stores
at 2 tor 5c. and others at 5c. each. Defiance Studio, 63
West Broadway, New York. Price list free.

LIFE-MOTION POST CARDS.—New York's latest

fad. Application of a light produces movi_nE picture
effect. An evening’s funcan be provided with aset of
these cards.

Sﬁecml Offer—Set of 9 assorted subjects.

postpaid, 50c. Bagle Card Co., 2 Park Place, N. Y.

FACTORY AND MILL SUPPLIES.

FACTORIES, CUT DOWN YOUR INSURANCE by
ut'ing in a Caldweil Tank and ‘Fowerforfire protec.
ion. Once up, no further expense. Endorsed by all
insurance companies. References in every section.
Arkay Stave Co., of Columbus, Miss,, says: *“Saves us
$20 a month.” Illustrated Catalogue and Price List
free. W. B, Caldwell Co., Station D D, Louisville, Ky.

MACHINERY.

REMOVED to larger quarters, we offer our large
stock of new and second-hand macbinery; also boilers,
engines, dynamos, motors, mater alJs and supplies.
LibertyMachinery Mart, 153 West Street, New Y-ork.

BLACKSMITHS AND MACHINE MEN.—Braze cast
iron with Nevertail Brazing Compound. Simple, Sure.
Strong, Sold under positive guaranteein $1,$2.50and $5
lots, Neverfail Brazing Company, LeMars, Iowa.

TYPEWRITERS.

CLEARANCE SALE—Remingtong Densmores, Jew-
etts, Blickensderfers, Williams, $12.50; Postals, Ham-
monds, $10; Underwoods, @livers, $35. @rders filled or
money back. Standard Typewriter Excb., Suite 45,
231 Broadway, N. Y.

SAVE MONEY.—Send to Lineograph Co., 112 Fulton
St., New York City, for Duplicators and Supplies. Be-
ing the actual makers, you will save 40 cents on the
dollar. Circulars sent on application.

TYPEWRITERS—Caligraphs, $; Visible Writers, $S;
Hammond, $18; Remington, $12; Remington, two-color
ribbon attachment, $18; all guaranteed. Send for cata-
log. Typewriter Co. (Dept. £} 217 W. 125th St., N.Y. City

SPECIAL BARGAINS.—Remington No. 2, writing two
colors; Densmore, Hammond, Frankiin $15 each, shipped
privileee of examination. Write for complete catalogue

‘F,’” Eagle T'ypewriter Co., Suite 11, 27 Broadway, N.Y

STANDARD MAKES BETTER THAN NEW at
prices as low asanywhere. Theroughly overhauled and
rebuilt machines at 1-3 manufacturers” prices. Atlantic
Trpewriter Exc., 246 B'way, N. Y. Reliable repairing.
Telsphone 6828 Cortlandt.

ELECTRICAL.

TEDDY BEAR SKULL, DEVIL, SCARF PINS.—
Hand carved, best ivory. When illuminated produce
marvellous effect. Vest Pocket and Flash Lights,
Medical Batteries. E. J. Tardie, 221 Sixth Avenue
New York City.

CALL AND SEE OUR UP-TO-DATE Electric Cigar
Liighter just patented. Pocket-lamps, flashlights, scarf
pins, etc. All modern improvements. Atlas Electric
Mfg. Co., 40 West B'way. Tele. 6049 Cortlandt.

MOTION PICTURES.

MOTION PICTURE MACHINES. Films, Slides and
Supplies from tize Jargest store nt its kind in thisecity.
Sole agent Power’s Cameragraph the real fireproof ma-
cbine. Catalegs. Lewis M. Swaab, 336 Spruce St., Pbila.

MOTION PICTURE MACHINES, Film Views. Magic
Lanterns, Slides and similar Wonders F'or Sale. Catalog
Free. We also Buy Magic Picture Machines, Films,
Slides, et. T, S. Harbach, 809 F lbert Street, Phila., Pa.

Ar- |

SCHOOLS AND COLLEGES.

GE®.H. WILSON, the World’s Champion, has written
a booklet, ** Vaudevilie, Stage Dancing and Entertaim-
ing.” 1t 8 absolutely free and very interesting. Just
address Wilson’s Vaudeville School. 263 W. 42d égn.. N. Y.

EXPERIMENTAL ELECTRICS.

BTN BLECTRICITY AT ILOME. Complete course,
Slvg, dutail-bogk, 2¥-pe test-hook, NK experirmenta,
over KO pietes of apparatus, Only 3,00, Bulletin “A 8"
explaing. Thomas M. 9. John, 445 Ninth Ave, N. X.

ASTRONOMY.
BARRITT-SERVISS STAR AND PLANET FINDER.

The only combination Sun. Moon, Star and Planet Map.
Requires no technical knowledge to use it. Cuts away
all the red tape that has befogged the stuly of the
Stellar Worlds. Send tor circular. For fumher par-
ticulars apply to Leon Barritt, 150 Nassau Street, New

York City:

BOOKS AND MAGAZINES.
RARE OPPORTUNITY TO SECURE AT BUYER’S

: PRICE set of ten well preserved volumes of the revised

and amended Americanized Epcyclopedis Britannica.
%Vnteyio; interview or particalars, ﬂ? W. G., Box 773,
ew York.

STEAM TURBINES by French. $3.00. Just pub-
lished. Clearly written, with mathematics simplified.
Every mechanic and en gineer needs a copy to keep up
to daki. Machinery, New York says: *~ Can be reterred
to ag astandard of what a technival work should be.”
Send for circular. Technical Press, Brattleboro, Vt.

PHOTOGRAPHY.

INTERESTED IN PHOTOGRAPHY ?
25¢. for 3 mo. trial supscriptionto the leadin,
photographic magazine for a generation, gI‘
graphic Times, Room 8, 39 Union Square, N. Y. City.

BARGAIN TIME IS HERE. Splendid opportunity in
hnghm;ladelensqst and (t:au;entis. {ﬂ youwantto buy, sell
or exchanege, write us forlists. ational Specialt; o
49 W. 25th ST, New York City. pectalty Co

EYE-GLASS SPECIALTIES.
BREMARKEABLE MAGNH1IC SPECTACLE ANKD
EYE GLANS OFFKH. Send stamp, uo postals, for Froe
Pair, coupon and testimouinls. H. A, Fredrizk Optizal
Co., Toledo, CGhio. -

DEAFNESS.

sent for trial, no expense, no risk, no contract, no

money unless device be kept, Kor ful ticalury
address A. O. Tiemann & Cowmpany, 100 Park Row,
New York.~

MISCELLANEOUS.

THE “ PNEU-WAY " of ligbting gas! Lizhts Wels-
bachs without electricity from button on walll Easily
installed, ever lasting. Ask your gas company or write
Pnematic Gas Lighting Company, 1 0 Nassau St., N. Y.

POLARITY INDICATOR, 25 cents,
voltage, can be carri
faction gnara meed
ing, Philadelphia, Pa.

PEENERAL ENGRAVING ON STEEL AND COPPER

works on any
ed ﬁn éiucket, un breakable, satjs-

weldy,
npon
St., N. Y.

THE DUPLEX FILTER is pnaitiiélry
cause it is self-cleaning, Leased by 2

20T
hospitals, thousands of private families.

stimaties firnished

invit.m,iousmyapcciu]r.{‘. Fymates funiaed
o J. Maidbet, §W, 1

clames 0f engraving.

Lygienii

OUR VACUUM CAP whenused a few minutes each
Qay draws the blood to the scalp. causing free and nor-
mal circulation, which stimulates the hair to a new.,
healthy growth. Sent on trial under zuarantee. Write
tor free particulars. The Modern Vacuum Cap Co., 617
Barclay Block, Denver. Col. d

W ANTED—A PRACTICAL NON - REFILLABLE
Bottle, one that is already on the market preferred.
For full information and particulars, address T. F. A.,
Box 773, New York.

WANTED—A No. 1 TOOL MAKER USED TO
small work. To take care of Special Machines. For

3307 Scranton Rd., 8. W., Cleveland, Ohio.
SEND SKETCH for estimate if you bave anything

paratus, automatic, A. A. Monson..... 248,120
Tuk. See Refrigerator tub,

Tube mill blank support, G. H. Blaxter.. 848,285

Then send :
Awerican °
he Photo- ;

TO THOSE HARD OF HEARING.~An efficient aid :

ravell, W Drexe] Huild.

TE.—Monograms, address dies, visiting cards and

. be-
i FaIciung, 6 :
1 OIL. 2 cents
perday. DuplexFilter Co., 114 Broadway, New York. _

full information, address Cleveland Dental Mfg. Co.,

1
S Tubular fabric and making the same, G.

MOOTE tevirvnernosecsarosnasannnnas 248,189
- Tunneling machine, J. P. Karnsg .......... 248,107
. Tunnels under water, device for construct-

ing, I. T. McComas .......coeeueees.. Hd5001
Turbkine, elastic flnid, Callan & Hanzlik.... -

- Turbine, elastic finid, D. Nishizaki.848,485, »d#,450
: Turbine, elastic fluid, W. Dake..848,587, Hi4ix4
Turkine geverning: mechanism, W. L. R.

Emmet ... PP, 248,093
i Turbine geverning mechanism, gren 848,106
Turkine motor, W. A, Warman............ 848,417
.Turbine motor and- muffler, . combination, W.

D 848,127
- Turkine regulater. ®. Nishizaki . 848,487
' Turkine, steam, A. Benem ................ 248,432
1 Type casting machine, Prummond & Liewer-

Knecht ...ivuniiiiniieiiiennnnennonennns 248,352
. Type cleaning device, Bentz & Capron .... =4%,101
Typewriting machine, J. C. McLaughlin.... 54531t

iti i R. Seidelinger...... 848,402

1. L. Wagner.. . 848,520

i E. F. Kunath........ 848,560
Typewriting machine and the like, F. X.

B 0 1 T 248,274
Typewriting machine type bar bearing, O.

C. Kavle .iiiviiiiienninnnienninnnnns. 848,248
Valve and valve seat for steam traps, J.

. L. Ogden ........... . 848,389
Valve, doumle, J. C. Kitton . 848,311
Valve for en%i‘nes, Balanced, . 848,536
Valve, gate, L. D. Castle ................ 248,009
Valve mechanism for rotary engines, W. .

PAWE st ineerronsoonanennsnannne 848,447 -

Valve, pop safety, J. Porteous ........... 248,202
Valve, steam cylinder drain, F. Weiss.... 848,079
Valve, vacuum, F. E. Kingsley ........... 248,178 °
Valves, controlling means for release, 8. H
! Co MOOTE tuvunveurononnonenenrnennens 848,598
Valves, machine for setting locomotive, Con-

nelly & Herren .........vcvuvuiueevecnnne 248,011
Vault cover mold, J. H. Penney ... . 848538
Vehicle fender, Frayer & Miller 248,022
Vebicle, meter driven, Schmidt & Schwein-

JEr e e i 848,267
Vehicle rim, P, Esner .............. .. 848,017
Vehijcle running gear, J. W. Bentler .. 848,281
. Vehicle stake, G. L. Harvey ....... . 848,103
Vehicle tops, removakle bottom fram

C. Sileott . 848,059
Vehiels wheel, W. 248,461
Veudiug maehioe, C. 848,589
Yentilator, %W, IY. Rokinsen . 848,05
Ventilator, A. Konsalik ......ocieveennens 248,376
Vessels, means for effecting escape of occu-

: pants from sunken, Fripp...ccvvvve. 248,615
i Vessels, means for retarding the movements

of, J. Englund .....cccieiiiiiiianannns 248,297
Vine and weed cutter, C. F. Hippard.... 848,464
| Wagon - brake, automatic, H. A. Kennard.. 848,250
i Wagon, dump, B. S. Watson...... 248,076, 848,077
‘ Wagon seat, W. P. Norrington .......... 248,261
. Washing machine, R. Woerner.... .. 848,219
y Washing machine, Ellis & Avett . 848,452
- Watchcase, G. A. Schlechter............ 248,131
| Watches in the cases, means for fastening i
i the movements of, E. J. Martel........ 848,186 :
|Wate}.\maker's tool, ®. Pekle .... 848,449
Water closet flushing tank, L. Lip 848,381
Water gage, recerding, Hardesty & S 248,102
Water tank, C. Willms .............. ..., 248,147
Weed cutter and cultivator, rotary, A. A. :

Fehrenkacher ........c.ieiieeccnnncanns 848,613 ;
Well cleaner, oil, F. N. Scofield ......... 248,501
Whalebone for wodices, mixed, E. M, Bos-

BUEE vttt iiiei ettt ae 848,433
Wheel, G. W. Wal . 848,142
Wheel, B. H. Sills ........... 848,32
Whip secket, G. B, Manking8 .............. 848,383
Wind er water pewer wheel. J. N. Whitner 848,522
Window stop, A. Heartt.............. 248,30
Wire cloth supporting and measuring ap-

paratus, arch ... 248,562
i Wood, apparatus for extracting My-products

from, 1. Newnham .........eccvvuu-ns 848,484
Wood substitute, F. Schnell .............. 248,133
Wrench. See Nut wrench,
Wrench, J. M. Shepherd ................ 848,058
‘Wrenches, adjusting means

S. V. Rebhart ......... . 848,204

DESIGNS.

Autemebile hern, G. Marchesini............ 8,499
Badge, J. J. Davis 38,489
1 Badge, R. C. Sherrard 38,490
iCigar mand or wrapper, L. C. Wagner,
: 38,493 to 38,496
. Glass vessel, cut, W. C. Andersen.......... 38,492

Locket or similar article, Crees & Court.... 131

“Stove, A. T. Webrle ...cvvvuiiiienenniinnn, R
; Stove, heating, J., H. Higert...oovveevienn 38,497
TRADE MARKS.

Agricultural machines, certain, International

you want made on contract. xperimental work. .
Inventions developed. ~Metal patterns a specialty. | , H“"’.*l’“e" Coimpany of Aﬁ““‘?‘ " Societe 61,512
Osborne Manufacturiug Co., Erie, Pa. utomobiles an parts thereof, ~ Societe
Anonyme  Wes Anciens Etablissements
e Panhard & Levassor.................... 61,503
— . Bakery products, cereal foods, and yeast, cer-
. . « tain, Citizens’ Wholesale Supply Co...... 61,553
Steering wheel for autevehicles, W. F. { Bed and upholstery springs, Piamond c
OWDE  tovneinoeinsnns e 848,140 | Company of America . 61,557
Stencils, making, A. B. Klaber 848,557 | Beer, El Borado Brewing Co. .. 61,480
Stop mechanism, emergency, H. R. . 848,511 Biscuit, fruit, National %iscuit 0.0 61,529
Storage kin, J Tromanhauser. . .. 848,410 - Books, law, American Law Book Co.... 61,593
Stove, foraminous ledge, Mo . 848,314 : Boots and shoes, leather, H. L. Purdy..... 61,575
Stovepipe, M. A. Flannery ............... 848,164 Boots and shoes, leather, Regal Shoe Co.... 61,608
Straw cutter, ®. A, J. F, & R. C. "Boots, shoes, and slippers, leather, Paul
Stewart TR et 848,066 Brothers . .....uiiiieniienencnecsannansns 61.623
Street and station indicator, @ E. Kellum.. 848,249 - Bread, I. R. Bergeron «c:eeeciieveinaon.. 61,551
Street sweeper, R. Monette............ 48,040 Bronze, manganese, Manganese Bronze &
Strength testing machine, W. H, Lehman.. 848,181 . Brass Co.  ...iviiiiiiiiiiiieaiieenns 61,603
Stretcher, felding W. Utzinger 4 - Butter, creamery, Kirschbraun & Sons...... 61,601
Surgical takle top, M. I. Young . X - Buttons, tie clasps, studs, etc., link, Stern
Sweeper, J. B. Scevell ......... 5 Brothers & CoO. .vvvvveviiiecniiinnennns 61,612
Swing, A. P. BOyer ............... 848,534 « Calcimine, Alakastine Co, .. . 61,472
Switch point lock, Kaiser & Oakes 848247 Candy, National Biscuit Co 61,568 |
Switch points and signals, system feor | Canned fruits and vegetables, W. R. Roach
eperating, A. Pescubes .............. 843,293i [0 L L PP 61,615
Switching device, J. A. Birsfield . .. 848,283 | Canned hash meat, A. ®emler .... . 61.622
Target, registering, J. N. Michel .. .. 848,477 ; Canned salmon, C. Schmitz & Co. . 61,625
iTelegraphy, J Barclay ........ ... 848,221 : Car wheels, steel, Taylor Iron & Steel Co. 61,516 :
'L“elephone ®ooth, B. F. Merritt . .. 848,116 Checelate, cocoa, and Monkons, ‘‘Lucerna’’ :
Telcphene detector, A. R. Piehn . 848,568 Anglo-Swiss Milk Chocolate Co.......... 61,528
Telephone receiver, modulating, . Cigar cabinets, Cooper & McKee... 61,555
TUFNOr  otvineanennenneas 848,073 * Cigars, Kritz Bros. Ce. ........ ....... 61,610
'I:elepbone toll line system, W. W. Dean.. 848,448 Cigars, Park & Tilferd .......... 1,605 te 61,607 |
Telephene tell lines, apparatus fer, T. R. Cleaners, carpet, cloth, and glove, Citizens’
INg ot e e 848,378 Wholesale Supply Ce. ...coveioviuiiin, 61,473
Temperature regulater, autematic, F. A. " Clothing, certain, Heidelserg, Welff & C 61,600
Beckwith e e 848,280 Ceal, Jewett Bigelow & Brooks............ 61,466
Terminal wase, interlocking, L. Steinkerger. 848,503 Coffee and tea, W. S. Quinky Co............ 61,616
Theodolitg or similar instrument, Schneider " Confectioners’ paste for making candies, X
. & Rimailho ............... ..ol 818,132 . Mallow Cream CO. .......oovvrvernnnons 61,566 .
Thertuumneter, clinical, W. P. Grafton . 848,458 Corsets, Madame Irene «e.....oe.ooovon.oo... 61,482 -
Thilt, whiTting, J. Triestram .............. 848514 (Cotton, cotton and silk, and cotton and wool
Thimble, E. Barnett ............. .. 848530, piece_goods, C. C. Copeland & Co........ 61,479
Thin leaf or famric, H. R. Gregory . 848,301 Cotton piece goods, American Printing Co.. 61,476
Threal;ng tool, T. W. Nurse ............ 848,489 Custard powder, Ivimy, Limited ........... 61,583
Threshing machine feeder, portamle, B. Still 848,577 Dolls and toy animals, Rouech-Bowden Co... 61,490
'l:;le or slah, reinforced, C. C. Davis...... 848,537 : Press shields, Omo Manufacturing Co... . 61,486
Tiles provmeq with ﬁanggi edges, apparatus ; Blectric lighting outfits, decorative, Sterling
.for ferming, A. Weill .. . 848,078; Electrical Manufacturing Co.... 61,515, #1,0i%
T;]tmg gate,. J. A. Sghertz 848,498 | Electrical machinex and apparatus, certain,
Timber framing. machine, J. .- . 848,225 | Societe Anonyme Bes Anciens Estahk-
Tine recorders, etc., rison mechani ) 1 lissements Panhard & Levassor ........ 61,502
LT & A PeY e 848,294 : Frasers, india-rubeer pencil, L. & C. Hardt-
Tile protector, €. E Kimball ............ 848,177 - 111 1 N 61,599
Tire shrinking machine attachment, i Fertilizers, Ashepoo Fertilizer Co. ......... 1,504
S. N. HeuSe ......vvevvueririninencns 848,552 | Fertilizers, Craven Chemical Ce...... 61,543, 61,544
Tokacco peuch, B. J. Head ........... .. 848,030 | Fertilizers, Virginia-Carelina Chemical Ce... 61,549
Toothpick machine, Tainter & Stanley . 848,406 Files and rasps, Henry Disston & Sons.... 61,499
Trace fastengr, Frye & Green ........... 848,359 ' Fire extinguishers, chemical engines, etec.,
Trace fastening device for whiffletrees, I : American-La France Fire Engine Co.... 61,494
B. Martin ...l 848,596 Flour, wheat, Standard Milling Co........ 61,533
Traction wheel and rail, Carr & Bohanron. 848,442 . Flour, wheat, Commercial Milling Co.. .. 61,654
Transmission mechanism, J. okhs 848,368 - Flour, wheat, M. H. Pavis ............ .. 61,556
Trolley frog, overhead, B. Wilkur.... . 848,610 : Flour, wheat, P. Trent Co. .... .. 61,671
Trolley, overhead, Lord & Wilkins . 848,382 i F'ood, poultry, Illinois Seed Ce...... .. 61,582
Trolley retainer, electric, E. T. Platt . 848,601|F‘ools, certain sea, E. T. Smith Co. .. 61,596
Trolley wire sleeve, C. W. Ketteman . 848,035 | F'urniture pelish. Lyen & Healy .. 61,470
Truck belster, W. F. Richards ...... . 848,265 | Games and sports, certain named goo ed
Truck for Maggage, etc., B. in athletie, Vietor Sporting Goods C 61,492
velt ..o i i . 848,332 ! Gelatin for use as food. J. & G. Cox.. 61,621
Truck lock, railway, C. Maaskant .. 848,256  Gin, H. MYErs vu.euevneennennn . .. 61,686
Trunking device and selective signaling ap- ' Gloves, leather, F. J. Raymond . . 61,488

61,532
61,559

' Gum, chewing, Soda Mint Gum Co
] Gum, chewing, Poctor Wemm’s Eucalyptus
Cure Co. .iovvveveneneerannns

SKIDOO!s

ACTUAL  Barp
sty st powerful, efficient meid reli-

' 2 M. P. engine
ving of {18 =lge oy earth. Dirivas Canoe,

With Accensories zad
Boat Fittings, $39.20

. oue 14 to 25 Fr lawnch, with

I pziles qoor lar Bevereible,

it aad perate R on Guee
Gatalop ey, Bereserwe o Aborlol.
FEEE &old under 6-Fear Ganrantee.

alla Tota Matos 7 Pent " Nefroit, Mich,

Sparking
Storage Batteries

1000 Miles On One Charge
BEST for LEAST MONEY

Guaranteed for One Year

BELL PUMPS
Will Save Your Tire

Franco:-American SZuto & Supply Co.
Sole Agents
1404.1406 MICIIIGAN AVENUE CHICAGO, ILL.
WRITE FOR DETAILED DESCRIPTION

/~—INVENTORS’ =
OPPORTUNITY

JAMESTOWN EXPOSITION
willadmit models, plans, inventions, ete.,
to be displayed and operated and sold.
A special opportunity mnot previously
granted at other expositions.
For details, cost, arrangements,
. Address
BUREAU OF INVENTIONS
JAMESTOWN EXPOSITION
NORFOLK, VIRGINIA

J i

ete.,

' '] [

'The Choice of a Profession
An address by PresidentSouthworth sent free on ap-

plication to the Recorder’s Office, Meadville, Pa.

THE MEADVILLE THEOLOGICAL SCHOOL

traing men and women for the present day ministry.
Feunded 1844. No doctrinal tests. Generous beneficiary
and scholarship tunds. Fellowsbip for study abroad
yielding $810, awarded annually t0 a cumpeient. prado-
ate. Special lecturesbips. Member of the Anerjcan
Committee for Lectures on the Hidsy of PIONE.

INNER. TUBES

will Jargely

Obviate Tire Troubles

STRONGEST TUBES

Imported or Domestic

PARKER, STEARNS-& CO.
228 and- 229 South St Ng_w Yorlg,_ V. S.A.

. .
e~ Typewriter Bargains
All Standard Makes
215.00 to 865.00
Most of these machines have been on]ﬁ
glightly used—are good as new. Shippe
on approval.  Don’t buy-a typewriter be-
forewriting us, We will give you the
best typewniter Bargains that can be
A offered.
MecLaughlin Typewriter Exchange,
201 N. 9th St., St. Louis, Mo.

T LENSES —-

' Besides making all kinds of PHOTOGRAPHIC LENSES
we manufacture to Order lenses of everydescription, including
stereoscope, surgical instrument, lantern lenses, magnifying
. | murrors, ete.  Write for esttmates and samples. We make
| 35 different styles and sizes of

: PHOTOGRAFHIC SHUTTERS

and our factory is especially equipped to manufacture fine
small metalarticles of all kinds, furnisbing the dies if de-
sired. " Estimates on application.

Wollensak Optical Co., 292 Central Ave., Rochester, N. Y,

I'MAJESCO PHOTO]

The new process for transferring any Photo-
graph to any surface. Indestructible. Pillow
Tops, etc. Can be washed. For sale by all
dealers in Photo Su;f}plie:s. Or sent to any

. address on receipt uf 25 cents, Sample on
Satin Free.

CHEMICAL ART CO.,
263 La Salle Street, Chicaga

MILLS FORALL MATERIALS.

OUR BUSINESS 15 TO MAKE.
MACHIMERY FOR GRINDING
GRAIN, CRUSHING ROCKS ANG
PULVERIZING ALL HARD SUB-
STAMCES, WE HANDLE AlLL

AND STILL SAVE
-~ MONEY, 1
Sesqmatis raiesy rommisninl TOU WONT CHANGE:
SPROUT, WALDRON & CO.
QERCATALOG N? 4)  MUNCY, Pa.

Lnf AL WITH US (Mfc;g ANp
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Scientific

Americain

The Fame

of the

ELGIN

Accuracy, reliability, durability—
in fact every requisite of a perfect
timepiece is expressed when you
mention the name—ELGIN.

There are different grades of
ELGIN movements at different
prices. The G. M. WHEELER
Grade ELGIN is "T ke Watch that’s
madefor the Majority,” This pop-
ular movement is finely adjusted;
17 jewels;—a watch that can be de-
pended upon, at a popular price..
Ask to see the G. M. WHEELER
Grade ELGIN in thin models and
sizes so desirable for men and boys.

ELGIN Watches of equal grade
for ladies, at moderate prices.

ELCIN NATIONAL WATCH CO.,
Elgin, Il1.

\ A New
and Better
'Kind of

Soap

We alluseSoap,
.and  often many
use the same cake
of soap.

Thisis wrong—
uncleanly, and
positively unsani-
tary.

Bender’s Liquid
Toilet Soap and
Holder gives each
user Pure, Fresh,
Clean. Individual
Soap at each using.

IV hat you use
has never been
used befoye—con-
tagion and contamination of any kind are impossible.

As you draw from the Holder only the quantity needed,
there is absolutely no waste—rather, a 50 per cent, saving
in your soap expense.

BENDER'’S
LIQUID TOILET SOAP

is made of only the purest ingredients, is most beneficial
to the skin, and is delicately perfumed.
Indispensable in cleanly hemes. and a sanitary necessity

THE WAY IT’S USED

in Hotels, Clubs, Public Buildings, Steamships, Parlor
Cars, and all public lavatories.
Sprinkle-top Bottles, - - e,
uart Bottles THe.
dender Liquid SoaD ]lolder, . 82,00

Write for illustrated circular.
Department Stores, or direct from

Bender Mig.Co.,540Land Title Bldg., Philadelphia, Pa.

On sale at Drug Stores,

HOW TO MAKE MONEY

Send today forour FREE book and descriptive mattde
telling all about the profits that can e made in tife
manufacture of cencrete building blocks. With
FRANCIS BLOCK MACHINE any man
ordinary ability can make trom $5 to §15 a day. N
capital ‘or expexience necessary. DBuilding blosks mad
with the Francis Machine under the Berlin System ai
guaranteed damp proof, frost proof. fireproof, aud wil
° not crack or crumble. Contrectors ar d hulldyrs in yo
town need your entire output. Factsand figures sho
ing why you can inake more money with a Franc
Machine sent FREE. Write today.

FRANCIS MAC]IINEI{Y COMPANY,
807 Chestnut Street, St. Louis, U. 8. A,

60 YEARS'
EXPERIENCE

TRADE MaRKS
DESIGNS

COPVRIGHTS &C.
Anyone sending a sketch and deanription may
ﬂ 2{ucly ascertain 01]1r Optm|%nb{reec‘:)}uirn}:;:1:§
invention is probab. ypa entable. -
m:ms strictly confidential. HANDBOOK on Patents
sent free. @ldest aﬁency ‘for securmgb patents,

Patents taken through Munn 0. receive
special notice, without charge, in the

Scientific American,

A handsomely illustrated weekly. ILargest cir-
culation of any scientific juurnal, Terms, $3 a8
year; four months. $1. Zoud byall newsdea]ers.

MUNN co 36 1Broadway, New

Brench Otﬂce. 626 N St.. Waahingmn.D.g-

Co.
: Sewing machines,
Co.

. ““Just Right.”’

& C0r vttt 1,940
“Fine Varmshes and Japans,”’ for varnishes

and japans, Bigelow Varnish Co...... 1,941
“‘Jumped Into Favor From The St

whisky, Lanaban & Son ............... 1,936
““Men’s and Boys® Apparel,”’ for men’'s and t

woys' apparel, H. C. Lyton............ 1,938
“Perry‘s Fashions for -Spring 1907, for

men’s clothing, Perry & Co............ 1,937
. “Rimless Eyeglass Snap,’”’ for eyeglass snap,
’ Cbapin & Hollister Co. .........ceovnn. 1,935
“Sapolin Powders for all Kinds of Gilding,”

for gilding powders, Gerstenimfel Bros.. 1,942
“Who’s Your Tailor?”’ for men’'s and hoyb

coats, vests, and trousers, Ed. V. Price

& CO. e it 1,939

" of any patent in the foregoing list,
*in pri

! “Big Jane,”’

Harrows, plows, sceders, rollers, ete, Cut-

away Harrow Co. ....ovvrvnrnnnnennnnns 61,507|
Heaters and furnaces, gas and vapor, Snit-

Jer G0, i e e e 61,514
Honey compounds, Gordon, Wolf and Co.... 61,581

Horseshoes, Chillington Tool Co.............. 61,495

Jars, fruit or preserving, Ball Bros. Glass
MEg., CO. vt 61,627
Journal Weeklv, Agricultural
GO et e e, 61,617 -
Knit ht’hlt‘l) and underwear, . |
MAYET vttt iie et e 61,604 |
Ixmtted undershuta and drawers, RoWbischon |
& Peckbam CO. .....ovvrnniirnnirnneans 61,489 ;
Lactowacilline ferment, Ferment Co...61,560, 61,561 .
Lamps, incandescent, General Incandescent
Lamp CO. vvvvvine s i iinsnsnrnsnranns 61,547
Lamps, incandesce it electric, Franklin Elec-
tric Mg, CO. v.ovvinrnrinnnnenensnsonsns 61,508
Lead and zine, combination of white, W. W.
Lawrence & €0, .vvvvvenrnrenineerannns 61,475
Leather, Pfister & Vogel Leather Co., H
61,572 61,574 !
. Leather, C. A. Schieren & Co . 61,677
Leather Wlackings and dressin

|
Wholesale Supply Co.....cvvvvvvenennnn 61,496

Leather fows, match cases, and pocket Wooks,

Weiss M'f'g. CO. vvvvvrrinnnnnnnnennns 61,578
Leather, lace, American Lace Leather Co.. 61,526
Leggins, H. JACO® & SONS ©vvnrrererennns 61,483
Linoleum, oil cloth, ete., varnish-like pre-

servative for, G N. Bak ............ 61,464
Magnetos, Bridgeport Speelalty Co. .61,506, 61,538
Malt extract, Ebling Brewing Co. ......... 61,597
Matches, friction, Union Mateh Co... . 61,518 -

Matting, Atkinson, Mentzer & Grover 61,477

Meats, fresh, smoked. and cured, Charles .
.Roesch and Sons Co. .................. €1,595°
Metal manufactures, eertaiu,

Spencer, Bartlett & C

61,511
Metal plates and steel, I‘rlei Krupp Aktien-

gesellschaft .........oiiiiiiiiiniiinnnn 61,509
Metals. bearing, Traka Metal Co. .......... 61,517
Newspaper, monthly, Successful Farming

Publishing Co.

61,626
Odometers, kilometer count

meters, A. Schneider 61,611
0il for certain named purposes, G. W.

Cole CO. vvvvinireinreiinsnnanns 1,645, 61.546
Oils, certain, Citizens’ Wholesale Supply Co.. 61,619
Oxygen geperating apparatus, Roessler &

Hasslacher Chemical Co................ 61,624
Packing, metallie, Strong Machivery & Sup-

) 2 61,536

ply
Paint. J. Lucas & Co.
Paint and varnish,

61,469

composition for remov-

ing, LUCAS & COv evvreennann®nns 61,467
Paper, drawing, Keuffel & Esser Co. .61,564, 61,5685
Paper fer use in writing, printing, and en-

graving, high grade, Parsons Paper Co.,

61,530, 61,587 to 61,589
Pastry, certain, A. T. Dietz .............. 1,558 i
Pencils, lead, Eagle Pencil Co. ............ 61,620

Porcelain articles, certain, Owen China Co..
Pork relish, M. Bodine ..
Razors, Wm. Il'izL & Co..61,520 to 61,525,
Rubber clothing, certain, Lawton & Hall...
Saddée bousings and pads., Smith-Worthington

61 602 °

61,591

61,590
61,519

61,562

.................................... 61,513
. 61,487

Salad dressin catsup, and mince meat,

Pressing " Orr Co.
Scrapers, soil, Wellb-Jones Plow Co..
Seeds, grass, clover. and field, Illinois Seed

National Sewing Machine

Shirt waists and shirt waist s(ljnts

Shirtings, Minot, Hooper & 61,485
Shoes, ladies’ leather, Clarke Bros..61,541, 61,542
Shoes, ladies’, misses’, and children’s

leather, Clarke Bros....... J 61,552
Shoes. men’s, woys’, and youths’ leather,

Clarke BroS. .ve.iieeiieninreneneennnss 61,540
Shoes, men’s leather, Clarke Bros 61,539
Silk, broad, J. 8. Castell & Co.... 61,478
Silk dress goods. Lebigh Valley Si . 61,484
Silks, road, dress, and piece, J. Wana-

MAKEL  tvietiiens i ieirenninsinnanianann 61,493
Silks, dress, A. H, Sands .........c000uvn.. 61,491
Soap, Pompeian Mfg. Co. 471, 61,474 |
Soap, medicated, Iebthyol

Cordes, Hermanni & Co. .............. 61,465
Steel cast, Behler Gewr. & Co., Aktienge

SChaft .. vviiiiiiii it .. 61,598
Stove polish, J. A. Wright & Co. .. 61,500
Teas, Burton & Davis Co. ......... . 61,5694
Thir:bles. Stern Brothers & Co. 61,613
Tobacco, cigars, cigarettes, and snuff, smok-

ing, De Erven De Wed. Van Nelle.. 61,497

Tool and implement handles, wooden, Neuss,
Hesslein & Co. ....vveeiiiniiienn.,
Toys, paper, M. A. Glen

Type, Barnbart Brothers & Spindler .
Varnishes and japans. J. Lucas & Co.
Vault‘ sidewalk, door, and window
A'merican Bar Lock Co.
Washing machines and wringers,
Hundred Wasber Co. .............0000.n
Water motors, Edgar Manufacturing Co
Wheat grits, Rughy Milling Co........
Whips, borse, G. C. Morgan
Whisky, R. 'S, Strader
Whisky, I\amp Distilling Co.
Whisky, B. W. Le Compte ....
Delaney & Murphy
Freiverg, Meyer &
W. H. Jones and Co.
Star Distillery Co.
M. Salmon
Sample & Co. ......

Nineteen |

. Whisky,
i Whisky.
Whisky,
Whisky,
Whisky,
Whisky,

Whisky, Straus, Gunst & Co.

LABELS.

" “Baking Powder,”’ for waking powder, Berlin

Laworatory

13,424
13,423
13,422
13,425

Laworatory
‘Bisco,”” for

Laworatory
“Corn  Crystals.””

a eaking
for a cereal food,
Crystal Co. vvvvniinii i
“Good Luck,” for cigars, O. L. Schwencke
Litbhographiec Co. ...........cvivvninnnn.
for cigars, O. L. Schwencke
Lithographbic Co.
“Kaffee Klatsch,” for coffee, Berlin Lawora-
L4 P
“Lion Washing Powder,’’
powder, R. H. Keagy ......cv.vvvinvnnn
““Orela,”” for cigars, 0.
Lithographic Co. ......
‘‘Se-wa-go,”” for a ¢
R. Armstrong
“Scinn’s Export,”
Co.

13,418
13,416
13,421
13,426
13,417
. 13,419
13,420

PRINTS.

“? Fall 1907 Guess.’”” for men’s and boys’

eoats, vests, and trousers, Ed. V., Price

A printed copy ot the specification and drawing
or any patent
nt issued since 1863, will e furnished from
for 10 cents, provided the name and-°
patent desired acd the date be
361 Broadway, New

this office
of the
Address Munn & Co.,

number

York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions nemed in the fore-|
going list. For terms snd further partlcularql
address Muon & Co., 361 Broadway, New York

\Vm. T. Comstock,

| American Commeree & Speemlty Co.y Inc., 95 Dearborn St., Chicago

Trust the Truss

The principle of the truss bridge ap-

pli
in
ful
thi
to

Iver Johnson
Truss Bridge
Racer $50

Roadster 540

ed to bicycle construction has produced
the Iver Johnson a frame of wonder-

strength and rigidity. Because of
s rigidity there is no loss of power due
giving of the frame, and easier riding

is a resulting advantage in the

IVER JOHNSON

TRUSS BRIDGE BICYCLE
Write for Catalogue

giving tull description ofall

models, with prices and

options; also name of
your local dealer.

IVER JOHNSON'S ARMS
AND CYCLE WORKS
170 River Street
Fitchburg, Mass.
Manufocturers of
Iver Johnson Revol-
vers (' Hammer the
Hammer’’) and Single
Barrel Shotquns

PROSPEROUS

Ifyouare honestandambitious writeme

capital to become independent for
Valuable book and full particulars
‘Write today. Address nearest office.

WARDEX,

Fresdilent linofs

dlog,

I WILL MAKE YOU

i No matter where you live orwhatyouroccupation,

I will teach you the Real Estate business by malil;
appoint youSpecial Representative of my Lompany
in your town; start you in a profitable business of
your own, and help you make big money at once.

Unusual opportunity for men without

NATIONAL CO-OPERATIVE REALTY CO.
lsig Maryfand Buildlng,WﬂsMnglon D. ¢,

today.

life.
free.

SEALED PROPOSALS.

PRO POSALS FOR CONSTR UCTION, Etc. Office of
the Constructing Quarter master, Fort Bliss. Texas,
March 8th, 1907. Sealea proposals, in duplicate, for the
sinking of u twelve-inch tobular Deep Well, instulling a
Deep Well Pump ovaer spine: For conetench g o Deep
Well Pump Shelter and Trestle: w1 13E00 ga ITon Steel
Tank on a 70 foot Trestle, and furnisbing and installing
two 40 H. P, Boilers, at this pust. will be received here
untii 12 M., June 3rd, 1907, and then opened. Applicants
for plans and spec1ﬁc&t10ns must enclose a signed re-
ceipt to insure the safe return of the same. Envelopes
containing proposals should e endorsed “ Proposals
for Construction to be opened June 3rd, 1907, and ad-
dressed to the Constructing Quartermaster.

NVENTORS, P. Bellows

299 Broadway, New York, can make the
working drawings of your inventions.

LET US.'BE YOUR- FAGTORY

WRITE FOR ESTIMATE ON ANY ARTlCLE :

.~ YOU WANT MANUFACTURED .
STAMPINGS.. MoDELS, EXPER.

.. WRITE FOR FREE BOOKLET )

THE GLOBE MACHINE & STAMPINC CO.
970 Hamiiton 8t., Clevelarfa, O.

WoRK

N ——
alﬂ Corliss Eugines, Brewers

MACHINE S

#uu Bottlers’ Machinery. HE VILTER
MFG. C®.. 899 Clinton St.. Milwaukee, Wis.
Els & EXPERIMENTAL WORK.
Inventions deveioped. Special Machinery,

E. V. BAILLARD. 24 Frankfort Street. New York,
RU B B ER- Expert Manufacturers

Fine Jobbing Work

PARKER, STUARNS & CO., 228,220 South Street, New York
TUDENTS’ ‘and Draftsmen’s Llhrary Club

Send for Catalogue and information as to buying
technical books on easy terms of payment.
23 Warren St., New York

CHICAGO MODEL WORK
TR E MAD/SONS Cﬁ'fﬂ')fel?
Wi TE FOR CaTal0GUE OF MODEL SUDE

MR. INYVENTOR
Send us your models or drawings for our lowest prices.
We can develop, perfect o manufacture yeur inventien.
MONARCH TO0L CO. T2 pery Piace, Cincinnmi. 0.

MODELS
TARL/ HEDM 7

Metal Specialties and
Slwnmnsmnumcﬁnn—
FT & MOORE Chncago, U S.

Dies, Tnnls, N‘I)ndelsa nd Special Machinery: +

Specialties & Patents BoughtandSold

DRYING N MM‘.HINES

For all kinds of gran-
ular materials. 8. E,
‘Worrell, Haunibal,Mo,

Ex erimental & Model Work

Ow. Jc aduue free. Wm. Gardam & Son. 45-51 Rose St.N.Y

ing you Prices on

we Have NU Ren Dles or Stamping.

LARIMER MFG. CO., Eola, I1l. (near Chicago)

MASON'S NEW PAT. WHIP HOIST

for Cutrigger hoists. Faster than Flevators,andhoist
directfromteams. Saveshandling atless expense.

v N CO.. Inc.

Manfd. by ¥901\"1§51¥e. ‘X. Il![%.bgq\ & n
@ Magical Apparatus.
RN Grand Book Catalogue. @ver 700 engravings

25¢. Parlor Tricks Catalogue. free.

MAR[‘[NKA & CO®., Mfrs., 493 Sixth Ave ., New York
I N v [ “Iu H s largesstedqmpmenb ]oweEE’EE
end sampie or

1 forlow estimate and best expert ad vice
mod% EAGLE TOOL @0., Dept. A, Cincinnatl, O.

to add when mak-

We manufacture METAL SPE-
CIALTIES of all kinds. to order;

College Men
Wanted

Profitable Summer Work., Perman-
ent Employment If You Want It

iE want an energenc man or woman

J in every county to handle an exira-

4l ordinary new book proposition.
W Nothirg like it for big sales and big
v commissions. W rite at once to

THE REVIEW OF REVIEWS COMPANY
13 Astor Place, Room 414, New York

I want to buy that part of your product that you can-
not sell to the regular trade, but would be good enough
to sel) at same price; Name defects and sacrifice price

F. O. Address G.F. H., 184 Grand Avenue. Kan-
sas City, Mo.

(‘n-cular free.
autematic teacher.
}‘ ». OMNIGRA
W), Tw-i 52, 89 Cort-
landt 5i., New York.

Telegraphy

Are you interested in §'arsmis, ppodel or bxpenmental
work? Our booklet. crititlnd

1WHAT WE DO—HOW WE DO IT

will be sent to you on request.
h‘IlCIsERB‘)C]\ER MACHINE WORKS, Inc.,
0-12 Jones Streets NeW lorL

ot

NIWEI._.- S & FATEN 'ED ARTICLES -
CONTRALT, Puucnlm DS, SPECIAL MACHINERY., -
BTAMPING & TOPL WORKS, CLEVE LaND: O

) at X to 35 M't'r’s prices.
~2* Shipped with privilege of examination. Write for *

LEARN VWATCHMAKING

We teach it thoroughly in #s many months asit
formerly took years. foes away with tedious apprer.-
ticeship. Money earned while studying. Positions se-
cured. Easy terms. Send for cartalog.

ST.LOU1S WATCHMAKING SCII00L, 8t. Louis, ]do.

STUDY,, et

struction by

Correspondence
Established 1892

Prepares for the bar of
any State. ThreeCourses:
College, Post-Graduate and

Improved met{lod of instruction,
theory and Practice.

cog‘:énslt‘:x%ient w:ges ‘I have learned mere law
in three menths under yeur m‘;tmcnon than I
learned in six months in a law office
APPROVED BY BENCH AND BAR

Classes begin each month. Umniform rate of tul-
$ion. Send for our 48-page catalogue, in which
we give a synopsis Of the rules for admissien O
the bar of the several States.

Chicago Correspondence School of Law

Reaper BIOCKks Chicago

Business Law.

All the Standard Mwhmes SIHD or RENTED AVYWIIEPE
" RENTAL APPLIED ocn pnce-

TYPEWRITER EMPORIUM, 202 LaSalle Street, CHICAGQ
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Scientific American

ArrIiL 6, 1907.

Rubber Pump Valves

For Cold and Hot Water, Oils, Acids,
High Pressure Mine Service and for

every pumping requirement. ot ot %

Meghanical Rubber Goods of every descnptlont
of unsurpassed qualities, including BELTING,
HOSE PACKINGS, Gaskets, Mats and |
Matting, Tubings, Springs, Interlocking
Tiling, Emery Wheels and MOULDED and .
CUT SPECIALTIES for any mechanical!

and commercial device, St S8 S S S8 S8 .at{

NEW YORK BELTING &!
PACKING COMPANY, Ltd.!
91 & 93 Chambers Street,

gour

Nt qun, T.S A,

BOSTON
CHICAGO

Stationaries, Portables Hmsters, Pump-
| ers. S8awing and Boat Outfits, Combined
3 with Dynamos.
Gasoline. Gas, Kerosene,
Send for Catalogue.
State Power Needs,
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.
Ail varieties at iowest prices. Best iairoad
Track and Wagon or Stock Scales made.
Algo 1000 anseful articles, inctuding Safes,
Sewing Machines, Bicycles, Tools. ete. save
Money. Lists Free. CHICAGO SCALE CO.. Chicago. Ill.
DIRECT FROM MINES
PpREPARED | R. H. MARTIN,
ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING
for Manufacturers use 220 B’'way, New York.
Onr S])eelal Price Xist (just issued) of used electrical material
shows you how you can actually save 50 per cent. on the cost of your f
electrical matexal. This material, used in illuminating the famous :
World’s Fair Tyrolean Alps (e)-ected at a cost of $1,080,080) and the '
mammoth St. Louis Coliseum and Music Hail, is really as good
as new, and will answer every practical purpose in electrical construction
work. We eoffor at gre afly reguced i ces : Motors, 25 cvcle, 3phase.
99 volt. 1t035 H P.; Incandescent Lamps, § 8 and 16 C.P.; Sockets;
Tnsulated Wire in extra long lengths for mtenor and exterior wmng, in
large quantities.
Everything Guaranteed an Money Refundead if
you are not theroughly satis References: Merchants’
Laclede National Bank or any commercial agency. Get our price list
today and save money.
8T. LOUIS WRECKING & SUPPLY CO.
8865 ‘\t[anehester Ave., St Louls, ‘V[o
(Trade Mark Registered)
The Improved Stencil Cutting Machine
18 a saving 0f90 percent in ¥ynur2hip-
ing Department worth consfue ring?
Just a word will bring our free
illustrated booklet describing the
Diagraph and ovr ** No Error’' Sys-
tem of shipping goods.
Amerlean 1Magraph Lo,
= 10 N. 'w-mmd '~trﬂ-t,
M |
ICroscopes |
are used in the leading
laboratories everywhere.
If they were not the best °
they would not be so uni-
versally used. If you are
about to buy a microscope
for any purpose, write .
first for a catalog of
Bausch & ILomb Micro-
scopes and Accessories.
Bausch & Lomb
Optical Co.
ROCHESTER, N.VY.
NEW YORK
I WASHINGTON
i __SAN FRANCISCO.
JA GER Marine
4-Cycle Engines
Skillfully designed and weil
built. Single lever control, com-
bining automatic cnrburettor
with spark advance. Develo]
wide speed range and rehablhty
under wmost trying conditions
Sizes 3 to60 h. p. Send for catalog.
CHAS. L JAGER CO.
281 Franklin, cor. Batterymarch St.,
Boston, Mass.
Make concrete building blocks. Large
profits and permanent business. Small

capital required at i1irst and easily ex-
panded as busin ess increases—The

Pettyjohn Machine

is the standard.
Simple, cheap and
Lhoroughly pracm»
cal. Sent o
trial -ful]v

guamnteed
“This equipment
will convert a sand-
bank intoa gold mine.”
Particulars free.

THE PETEY JOMN GO, 815 3 Sisth st Terse Haule, lnd.

“All That the

Name Implies”

The Peerless is known in all lands—and everywhere
its construction is approved by practical men, and its
lines are admired by all who have eyes for proportion

and finish.

It is still more honored at home.

In the special

safety of its drop frame, in the peculiar comfort of its
springs, in the luxury of its appointments, it is a de-
light to the most exacting, both for social uses and

‘steady touring.

Wryite to-day for our new catalogue

N

wlich fully describes the i1g9oy model s.

PEERLESS MOTOR CAR CO., 2447 Oakdale St., Cleveland, Ohlo
Memnber A. L. A. M. ’

THE EUREKA CLIP

The most useful article ever invented
for the purpose. Indisvensable to Law-
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip. [-
Doeg not mutilate the paper., Can be
used repeatedly. In boxes of 100 for 25c.
To be bad of all bouksellers. stationers
and notion dealers. or by mail on receipt
of price. Samplecard, bymail, free. Man-
ufactnred by Consolidated Safety

Pin Co., Box 121, Bloomfield. N. J.

B0y emg

3 <
Folding e
CANVAS BOATS—|

Lighter, more durable than wood. Serviceable in salt water.
Puncture-proof ; non sinkable; can’t tip over. A revelationin
boat construction. Can be carried by hand, or checked as bag-

gage. When not in yse, fold up intoa packa Send rc. for
(ntala§ 100 Eogravines. KING FOLBING BOAT €0., 683
orth Street, Kalamazoo, Mich.

West

_I:iullins Pressed Steel Boats Cél’t Si1.1.

ot STEAMSHoyg, o
Toledo '

do OhIOU
"he © Vidcan jron Wortss &

Vulcan Place |

Sent Vree to readera ofthls pubiication

N You ‘are no greater Intellectually
TH than_your memory. Easy, inexpen-
gﬂ'ng‘sE\_ sive. Increases income; gives ready

memory for faces, names, business
details, studies conversation; develops will, public
speakmg, personality, Send for Free Booklet.

DICKSON MEMORY SCHOOL, 700 Kimball Hall, CHICAGO

-« HOW TO REMEMBER™

Easiest to Row—Absolutely Safe

Made of pressed steel, with air chambers in each end like a life boat.
leak, crack, dry out or sink—last a lifetime.

ideal

Can't
Every boat guaranteed. The
boat for families—summer resorts—parks—boat liveries, |
Strong, safe, speedy, Write for our Catalogue of Row Boats,

. Motor Boats, Hunting and Fisbing Boats.

The W. H. Mullins Co., 118 Franklin St., Saleas, 0. [}

The Wirt Pen

No more ink troubles
No more soﬂed fingeérs

PAUL E. Wm'r

FOUNTAIN PEN

writes with non-skipping regularity

Always Flowing

Never. Leaking

Soildd of all dealers
(‘aralo!ue r00 Styles on regrests

G 23

Box

Bloomsburg Pa.

Model M, Straight Line Body, $950

Supreme Among Small Cars

Doesn’t the fact that last year the sale of
Cadillacs of the 10 horse power t ex-
ceeded the combinedsale of any three models
of other makes carry a pretty strong con-
viction of sugermnty?

This record is a result of the wonderful
efficiency of the Cadillac single-cylinder en- |
gine—a bit of mechanism so perfect in con-
struction that it has successfully withstood
the test of five years of severe service in
thousands of cars. Thuswhxle others were
experimenting and changing. we stuck to
time-tried prmclples we Eusi were correct,
until to-day there is absolutely. no questlon
as to the supremacy of the

Single-Cylinder

LAC

It is the favorite

among ownersof large touring

cars who want a thoroughly depend-

able small car for general utility purposes.

It is the choice of those who know motor

quality. Everyday adds to its prestige and

every day more forcibly proves that the

Single-Cylinder Cadillac is THE IDEAIL

CAR for those who desire a motor vehicle

which will afford the maximum of pleasure

and service with the minimum of expense,

the car whichaffords all there is in motoring
—except the troubles.

Model M—I10 h. p. 4-passenger Car (Straight Line or
Victoria Body); $950 (Catalog M - N)

Model M Couzpe—10 h. p. ; $1,200 (Catalog M—N)
Model K—I10 h. p. Runabout; $800 (Catalog M—N)

Mudel G—20 h. p. 4-Cylinder Touring Car; $2,000
(Catalog G—N)

Model H—30 h. p. 4-Cylinder Touring Car; $2,500
(Catalog H—N)

Prices F. 0. B. Detroit; lamps not included

Send for Special Catalog of car in which you
are intevested, as above destgnated :

(CADILLAC MOTOR CAR €O., Datroit, Mich.

Y. MeW®w Asso. Licensed Aiito. Mivs.

Mntiun Pic tures

PFERIENUE NECEBEA

al our lpstroction Eook nnd
b *'Buesivers Guide tells all.  We
furpizh Comyplete Qutfita with
Rig Advertlasing Tosters, etc.
Hemorcus dramay brimful of Ean,
travel, histery, religion, temoess
arce work and songs illusteaked.
Cheograey az; du it, Artonishing
Opportunity in acy locality for
: ftha bittle meoey teshow

(=1 ~ i <hool houses, ledge
halls, theatres, ctc.  Blg profite each entertainment,
dn it, why not you'! It's casy ; write to us and we'll telf you

how. Calalogne f

AMUSEMENT SUPI’LY 00 467 Chemical Bank Bldi.. [mlm

ITPAYS BIG
Yo amuse the
Fublic With

Gasoline Engines

are the outcome of a thorouglh study and application of
the principies which underlie this class of powers.
Fhey arebuilt to make certain response with abundant
power to every call upon them, and at least operating
expense,

USE GAS-

.H.C. engmes are bmlt Vertical
1n 2 and 3 H. P., and Horizontal
(Stationary and Pormble) 1n 4, 6,
, 10, 12, 15. and 20 H. P.

A demonstration and catalog with
had by calling on 1. H. C. local agents
home office.

GASOLINE or ALCOHOL.

gamculars. can be
Or address the

The Internatlonal Harvester Company ot America, Inc.
% C Monroe Street. Chicago, 111., U. 8. A,

THE AUTO-SPARKER

Ignition dynamo, for gasoline engines and
automobiles.

DUNN MACHINERY CO.
Dept. T Atlanta, Ga.

: ' BRICATY
EHEMET L RS s

15 to 21 Bguth Clotno Street.
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