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ONE HUNDRED AND TWENTY-FIVE MILES AR HOUR—
A NEW RAILROAD RECORD.

The speed of one hundred and twenty-five miles an
hour, attained the other day by an electric car on the
military road extending from Berlin to Zossen, means
something more than the hopeless outdistancing of the
best record ever made by a steam locomotive and the
outdoing of any‘hing that has hitherto been attempnted
in the way of fast railway traveling. To electrical
engineers it means that it is possible to construct an
electrical equipment capable of driving a car at al-
most any speed a roadbed can bear.

Train acceleration has been studied by engineers
ever since railroad engineering became something of
an exact science. For that reason many have doubted
the ultimate value of this Berlin-Zossen undertaking.
But the mere duplication of train acceleration figures
was something far beyond the purpose of the engi-
neers by whom the speed trials were conducted. Mr.
Bion J. Arnold in this country has conclusively shown
the superiority of the electric car to the steam loco-
motive in getting up speed; but no engineer as yet
knows the comparative efficiency of steam and elec-
tric traction at high speeds, and still 1less the cost of
driving an electric train at the rate of one hundred
miles an hour. It was for the purpose of determin-
ing these very questions that the Berlin-Aossen ex-
periments were undertaken, and not simply for mere
record breaking. Science is not a sport; it is the
gathering and classifying of facts for practical use.

The speed of one hundred and twenty-flve miles an
hour represents the culmination of the experimental
work of two great German electrical companies, who,
in the interests of electrical engineering, were willing
to sink commercial rivalry, to give up all prospect of
gain for the time being, and to determine by a series
of carefully conducted scientific trials just what an
electric car can do at high speeds. Probably no-
where in the arnals of modern engineering is there to
be found an example so characteristic of German
patience and thoroughness. We hear much these days

of syndicates formed for the purpose of cheapening

the productive cost of goods; tut this is surely the
first instance of the formation of a syndicate for the
sole object of solving a much-discussed problem in
electrical engineering. )

The hisiory of this Berlin-Zossen scheme is not
witl'out interest. Begun some two years ago with
practically the same rolling stock used in the recent
trial, the experiments had to be temporarily aban-
doned when a speed of ninety miles was reached, the

track proving far too light to withstand successfully -

the enormous strains imposed by a swiftly-moving
vehicle. Electrically considered, however, these early
trials were anything but failures. The motor equip-
ment proved well-nigh faultless; dangerously high ten-
sions of thousands of volts were handled with com-
parative safety. With a roadbed vastly improved,
tests were resumed a short time ago at ninety miles
an hour. The speed was successively raised from
ninety to one hundred and from one hundred to one
. hundred and seventeen miles, until at last a velocity
of one hundred and twenty-five and four-fifths miles
was attained, for which the undertaking was originally
planned.

It is to be regretted that the military road from
Berlin to Zossen is far too short to realize all the ad-
vantages to be obtained from high speed. The car
could hardly have traveled any great distance at its
unprecedented rate when it became necessary to
slow down, as the end of the line was near. Still,
the results obtained will serve to clear up many a
doubtful point in electric traction. Something of the
braking power required to stop this one-hundred-mile-
an-hour car will surely figure in the reports of the
tests,

Scientific American

To the man who has an eye for dramatic effects,
the Berlin-Zossen record lends itself well to striking
comparisons. If electric expresses traveling at the
rate of one hundred and twenty-five miles an hour
were as common as sixty-mile-an-hour trains, it would
be possible to journey from New York to Philadelphia
in little more than forty-three minutes, and to cover
in seven minutes the short distance of fifteen miles
between the Battery and Spuyten Duyvil, or in other
words, the entire length of the island of Manhattan.

e i A e
DANGERS IN IRRIGATION.

A “well-known government scientist,” was recently
quoted in the columns of the New York Sun as stat-
ing that irrigation is only a temporary expedient for
making arid lands productive, and that genuinely arid
countries are always sooner or later ruined by ‘the
alkali on the soil, which is brought to the surface by
the waters of irrigation and there deposited. Such a
statement, ascribed to one presumably connected with
the Department of Agriculture, deserves somewhat
more than passing attention, particularly in view of
the extensive irrigation carried on in these very lands
in the improvement of which this very Department has
spent so much money. That the evil was exaggerated
there seemed no doubt. An inquiry directed to the
Agricultural Department brought a reply from Prof.
Elwood Mead, Chief of the Irrigation Investigations,
who shares our view of the matter.

The Department is well aware of the fact that
water dissolves the salts contained in the lower soils
of arid regions, and that the water rises by capillary
action, and carries these salts in solution up to or
near the surface, where they are deposited when the
water is evaporated. This state of affairs would be
extremely serious, so serious, indeed, that further irri-
gation would be of doubtful value, if not an absolute
waste of time and money, were not the remedy for it,
which the unnamed ‘“government scientist” .demands,
already discovered and put into practice. The inves-
tigations of the Department show that the conditions
in question are due mainly to over-irrigation, that is,
fiooding of the arid lands; but can be remedied by
proper drainage. The soils of arid regions are usu-
ally of a sandy and silty nature, in which water and
air penetrate to great depths. In consequence of this,
the roots of plants in these regions reach down to
considerable depths to obtain moisture and nutriment,
instead of spreading along the surface as in humid
climates. If, by over-irrigation, the water level is
allowed to rise ¢lose to the surface, the layer of soil
which supplies the plant with food is shallower, and
its nutriment soon exhausted. Furthermore, if the
water is within reach of surface evaporation, the al-
kali it contains im solution will accumulate to such

an extent as to render the soil unfit for cultivation.

The employment of judiciously disposed drains serves
the ‘double purpose of preventing undue rise of: the
irrigation water and of carrying off the objectionable
alkali. The depth to which these drains are laid is
a matter of great importance. The limit has been
placed at four feet from the surface, though greater
depths have been recommended. Careful consideration
of thé source and flow of water sometimes permits
the location of a single drain in such a manner as
to carry off water which might otherwise injure hun-
dreds of acres of land. The drainage water may be
collected in reservoirs, and then redistributed in the
irrigation ditches. In localities where water is scarce,
the economy of such a system is apparent. Such oper-
ations have been sucecessfully and very extensively car-
ried out in Colorado, where it has also been demon-
strated that lands already injured by alkali can be re-
stored to productiveness by means of proper &subsoil
drainage.
INDIA RUBBER AND ITS SUBSTITUTES.

More than 50 million pounds of India rubber, valued
at more than 30 million dollars, were imported-into
the United States last year. In 1890 thé quantity
was only 33 million pounds, in 1880 16 millions, in
1870, 9 millions, and in 1862, the earliest date at
which it was separately shown in the import statements,
merely 2,125,561 ‘pounds. This very rapid growth in
the impertation of crude India rubber is of course due
to the great increase in'its use in manufacturing; -both

as to rubber garments, shoes, etc., and its' use in-ma-

chinery and as tires for vehicles. Over 100 million
dollars’ worth of manufactures from India rubber are
now turned out from the factories of the country

every year, and about half of this total is in the form-

of boots and shoes. .Sb great is the demand for India
rubber for use in manufacturing that,not only has the
impértation grown from 2 million pounds in 1862 to
over 50 millions annually at the present period, but in
addition to this the forests of the East Indies are
called upon for several million pounds annually of a
new substitute for gutta-percha, known as ‘“gutta-
joolatong,” while at the same time the highways and
byways of Europe and other continents are ransacked
for cast-off rubber manufactures from which the rub-
ber is “reclaimed” amd re-used in conjunction with
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the new rubber from the forests of Brazil, Africa, and
the East Indies.

Figures just compiled by the Department of Com-
merce and Labor, through its Bureau of Statistics,
show the importations of three classes of material util-
ized as India rubber in recent years. They show that
during the past few years the importations of crude
rubber ‘have ranged from 50 to 55 million pounds; of
gutta-joolatong from 5 to 15 million pounds, and of
“old and scrap rubber, fit only for remanufacture,”
from 10 to 20 odd million pounds per annum, and of
gutta-percha a half million pounds.

The industry of importing and ‘“reclaiming” India
rubber for re-use in manufacturing is a comparatively
new one, and while it utilizes large quantities of worn-
out rubber boots and shoes and other articles of this
character from the scrap heaps of the United States,
it has ‘extended to other parts of the world only in
recent years. In 1893, for example, the total importa-
tion of “eld and scrap India rubber fit only for re-
manufactiire” ‘was less than a million pounds. In
1896 it was over 3 millions, in 1898 more than 9 mil-
lions, in 1900, 19 millions, in 1902, 22 millions, and in
1903 24,659,394 pounds, valued at $1,516,137.

Gutta-joolatong is another comparatively new ma-
terial which may be utilized as a substitute for or in
conjunction with India rubber. It is a product of the
BRast Indies, chiefiy the island of Borneo, located not
far from our Philippines, and in the form in which it
is imported is described as ‘“whitish in color, looking
something like marshmallow candy, smelling strongly
of petroleum, and oxidizing on exposure to the air,
becoming hard.”” The same description says: “It is
not a substitute for gutta-percha or India rubber, but
is used chiefly as a filler in manufactures of India-
rubber gum, and gutta-percha.” The importation of
this newly developed aid in the manufacture of India
rubber has increased from 6% million pounds in 1899
to 14 million pounds in 1903:

A very large proportion of the India rubber im-
ported into the United States is produced in Brazil.
Over one-half of the total is imported direct from Bra-
zil, while considerable quantities come from the United
Kingdom, presumably the products of her colonies, and
from Belgium, chiefiy the product of the Congo Free
State, which is under control of the Belgian govern-
ment, and its industries of this character controlled by
the people of that country. Recent reports received
by the Division of Consular Reports of the Bureau of
Statistics prove that experiments in the East Indies
have shown the entire. practicability of producing the
best Para rubber in territory immediately adjacent to
the Philippines from trees transplanted from South
America, and suggesting the possibility that the Phil-
ippine Islands may in time supply at leagt a part of
the growing rubber consumption of the United States.

——— > —
NEWS FROM THE ZIEGLER EXPEDITION.

The “America,” bearing the second Ziegler polar ex-
pedition, has been heard from. Mr. Ziegler has received
a letter from Anthony Fiala, who is in command, writ-
ten in the Barentz Sea July 20. The letter reads as
fotlows:

“We are rapidly nearing a sail, and in hopes of this
reaching you I write hastily. Weleft Archangel on the
Fourth of July. but were delayed by a storm in the
‘White Sea, reaching Vardo, Norway, July 9. At Vardo
we took on additional coal and waj.ter, leaving there the
evening of the 10th. Since then we have been skirting
the edge of the ice pack, vainly looking for a lead.
We made a direct course from Vardo, striking the ice
at 38:30 east longitude, 75 north latitude, and then
went into the ice to 75:38 but it was so solid that
we returned and went eastward and southward along
the edge of the pack looking for a lead until we were
near the shore, in plain sight of Nova Zembla, last
night, in latitude 72:45 north. Not finding a lead of
any character worth going into the ice, we are return-
ing northward and westward, where we intend to
push into the ice between the 46th and 47th parallels
of east longitude, as Capt. Coffin thinks it will be the
best place to try to force our way. Instead of being a
particularly good year as to ice conditions, the indica-
tions thus far seem to prove otherwise, and the strange
silence from the lack of life that broods over this
waste of ice is peculiar. We have indeed struck a
peculiar seagson. Numbers of dead birds strew the
cakes of ice, and not one polar bear has been sighted,
and only a stray seal once in a great while. It either
indicates immense fields of ice north or lots of open
water; let us hope for the latter. Everything aboard
has been pleasant and harmonious.. Men are in splen-
did condition and happy, although impatient to get
north. The horses and dogs are in particularly gocd
form, and we are thankful for the coal we took on at
Vardo, for we shall need every ounce of it as we look
at the long, unbroken mass of ice.”

This letter having been written over two months
ago, it is believed that a favorable lead was found
and the party’s base, Franz Josef Land, successfully
reached.
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NEW AUTOLOBILE TRACK RECORDS.

The second automobile races of the year to be held
in the vicinity of New York occurred on the Empire
City Track on Saturday, October 3. Barney Oldfield,
on the Winton eight-cylinder “Bullet No. 2,” was again
the hero of the hour, and he startled the several thou-
sand spectators there assembled by covering the mile
course fifteen times in 14 minutes 35 seconds. This re-
markable performance was incidental to the 15-mile
free-for-all race. The machines competing against the
70-horsepower Winton car were a 40-horsepower
Decauville, a 60-horsepower Mercedes, a 25-horse-
power Packard racer, and a 24-horsepower Renault.
The Decauville made the best showing next to the
Winton, and finished in 15:07 1-5, thus making a new
track record for machines weighing under 1,800
pounds. Oldfield’s fastest mile, the tenth, was cov-
ered in 56 seconds, just one-fifth of .a second more
than his best record made on the sqme track last
July on the Ford racer. After the first five miles,
which were covered in 5 minutes 1 second, Oldfield
maintained a pace of 56 or 57 and a fraction seconds
to the mile, up to the last circuit, which he made in
precisely one minute. His performance was a gooad
example of the mastery of man over mechanism, for
it should be remembered that the car is the same one
which balked so badly with Mr. Winton in the Gordon
Bennett race, and Oldfield himself did not succeed in
getting the best he could out of it earlier in the day,
when he ran a mile against time in 56 2-5 seconds.
The machine took the turns with much less slewing
than the old Ford racer, and driver and machine al-
most seemed one piece of mechanism as they flew past
the grand stand. '

One of the first records to be broken was that for
10 miles, for cars weighing under 1,800 pounds, which
had 36 2-5 seconds clipped off it by the Decauville
machine, which, in a race with the Packard and the
Renault machines, covered the distance in 10 min-
utes 16 3-5 seconds. The last-named car dropped out,
and the 25-horsepower “Grey Wolf” was lapped at
the end of 8% miles.

A 5-mile race for machines under 1,200 pounds was
won by a 2l-horsepower Georges Richard-Brazier ma-
chine in 6 minutes 163-5 seconds. Despite the fact
that one of the four cylinders was inoperative, the
machine, running on three cylinders, made a new
track record for each mile, its fastest circuit being cov-
ered in 1:131-5.

By no means the least.interesting of the events was
a 5-mile race between four 16-horsepower gasoline
locomobile machines, driven .by their owners. Archi-
bald - McNeil, Jr., of Bridgeport, Conn., won in 7
minutes 19 2-5 seconds.
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FIRST DAY'S RUN OF THE NEW YORK-PITTSBURG
AUTOMOBILE ENDURANCE TEST.

BY THE SCIENTIFIC AMERICAN’S OBSERVER,

Thirty-four American-built automobiles were started
Wednesday morning, October 7, at 7 o’clock, from the
historic heights of Weehawken, N. I, opposite this
city, on an 800-mile test over all kinds of roads to
Pittsburg, Pa., on the first annual endurance run
of the National Association of Automobile Manufac-
turers. The weather was damp and foggy, threat-
ening rain, which fell in a misty drizzle in the after-
noon. The distance to Newburg, the mid-day control,
was 60 miles, and this was covered by most of the
machines in about four hours, as a splendid, smooth
road was run over nearly all the way. One machine,
the Toledo, made the distance in two hours and fifty
minutes. After an hour spent for lunch at New-
burg the majority of the contestants left there for
Pine Hill, 70 miles distant, between 11 and 1 o’clock.
Fairly good roads were met with to Kingston—35
miles—after which came long stretches of poor and
muddy road, with many mudholes and soft spots, ex-
tremely dangerous on account of skidding. No more
serious accidents occurred, however, than the striking
and overthrowing of an iron hitching post, and the
taking off of a hub-cap of the Knox surrey by the
Packard “Old Pacific,” in passing the Knox while en-
deavoring to avoid a rut in the road. The locomobile
touring car, in making a plunge into a deep mudhole,
bent its starting handle and jammed it against the
radiating coils, damaging them slightly but not break-
ing them. The Fredonia runabout, however, was not
so fortunate, for, while rushing a hill behind the
transcontinental Oldsmobile, it ran into the latter and
broke its radiating coils. This and other troubles
prevented it from reaching Pine Hill till quite late.
Two of the White steam machines had trouble with
their tires, owing to the tire not fitting the wheel
rim properly. One of the rear tires on the White
tonneau No. 5 could not be made to stay on, and after
trying first rope and afterward chain, the machine
was run 35 miles into Newburg on the bare rim. At
that place a tire that fitted was secured, and the car
finally arrived about 8:30 P. M., while its mate was
gsome miles behind.
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The Pierce “Arrow” tonneau ran out of gasoline
a few miles before reaching its destination, but fortu-
nately managed to procure a supply from a store in
a nearby village and finished the run in good time.

L. L. Whitman’s Oldsmobile, which has already
crossed the continent, ran from New York to Newburg
on 2% gallons of gasoline, and averaged 12 miles an
hour. His average speed for the rest of the day’s
run was about 10 miles an hour, which was very good
considering the execrable condition of the roads in
many spots. The new Knox tonneau car, with double,
opposed cylinder, air-cooled motor, on which machine
the writer rode, made a perfect score and proved itself
a very smooth-running car. The three Franklin cars,
as well as two other Knox machines, all demonstrated
the entire practicability of the air-cooled motor over
bad, muddy roads, as well as on smooth macadam.

The presence in the run of the two machines which
have lately crossed the continent—the Packard single
cylinder “Pacific,”” and the regular Oldsmobile run-
about, speaks well for the enduring qualities of Ameri-
can machines; and the way the former plowed
through the mud and made its way over the rough
spots was an object lesson in staunch construction.

The rain in the afternoon made the roads over the
last stretch from Kingston to Pine Hill, N. Y. very
soft and slippery—conditions extremely unfavorable
for rapid automobiling; and the next day in going
from Pine Hill to Binghamton, N. Y., the unfavor-
able conditions were greatly intensified by a driving
rainstorm, which made washouts everywhere, cover-
ing soft spots with water, causing the wheels in
places to sink up to their hubs in mud. Many ma-
chines had ropes wrapped around their rear tires to
prevent skidding, but even then the wheels would
rotate in muddy, soft spots without propelling the
machines. Of the thirty-four machines started, the
first thirty-three completed the day’s run, the Holley
motorette being the only one unable to traverse the
bad roads encountered. From Binghamton the route
as arranged is to Buffalo, N. Y., thence to Cleveland,
Obio, and from there to Pittsburg, Pa., tbe run to ter-
minate on October 14. The conditions of the run form-
ulated provide 6,000 points as the maximum obtain-
able, as follows: Run without stops, 3,000; condition
at finish, 1,500; weight-carrying capacity, 1,000; hill-
climbing, 250; brake test. 250. Each minute of a pen-
alized stop counts one point against the vehicle,

- - -

QUEEN VICTORIA’S IVORY CHAIR OF STATE.

Among the priceless treasures comprising the Jubi-
lee presents of Queen Victoria, which have been sent
to America by King Edward of England for exhibition
at the World’s Fair, is a wonderful ivory chair and
footstool. These were presented to the late Queen by
the Maharajah of Travancore.

The carving on the chair and footstool is a revela-
tion of the possibilities of art. The feet are in the
form of lions’ paws, and the arms terminate in lions’
heads. The back is in the form of a shell, supported
by elephants rampant. The seat is of alabaster, and
the chair has a gold and silver tissue drapery around
the underside of the frame, finished with tassels and
richly ‘chased ormolu ornaments. The -cushions are
of green velvet, embroidered in gold and silver thread.
Every outside part of the chair is covered with deli-
cately carved figures of men and animals.

This maharajah, not satisfied with this truly prince-
ly gift, presented also to her Majesty two immense
pairs of elephants’ tusks. The official descriptions of
these are as follows: :

1. Pair of elephant’s ,tﬁsks, mounted on a buffalo’s
head, carved in ebony, which is supported on four
griffins. The tusks are supported higher up by a cross-
bar of ebony and resting on the heads of four figures
representing some of the incarnations of Vishnu.
Rushing from the projecting ends of the crossbar to the
tusks are two griffins with two elephants under them,
linking their trunks. On the center of the bar is a
sixteen-handed flgure of Shive, standing on the pros-
trate form of an Abamaram, or fiend. All figures are
ebony. . )

2. Pair of elephant’s tusks, mounted as fiower vases
on a stand of rosewood covered with ivory. The tusks
are mounted with gold and entwined by a pepper vine
in fruit, worked in gold. The vases are eupported on
two elephants’ heads carved in ebony, and rising from
out of a base of rock and jungle worked in ivory and
elephants’ teeth. The trunks of the elephants support
a lotus of ivory, on which is seated a golden image of
Lukshine, the goddess of prosperity.

BATTLESHIP ‘“MISSOURI'S ¥ BUILDERS’ TRIAL,

The battleship “Missouri” had her builders’ trial
trip recently. She steamed out to sea, and it is au-
thoritatively stated that her performance, when no
special effort was made for speed, shows conclusively
that she will easily go above the contract requirement
of eighteen knots an hour. All of her machinery
worked perfectly.
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SCIENCE NOTES.

To the Paris Academy of Sciences Dr. Finsen has
reported a tabulated list of cases of lupus on which
the Finsen light cure has been successfully tried. Out
of 804 cases, 412 have been pronounced cured. Of
this number of cured, 124 have shown no signs of a
recrudescence of the disease after a period of from
two to six years. The other 288 cases are of more re-
cent date, but there are no signs of a recrudescence,
and they are believed to have been cured.

J. C. Umney and C. T. Bennett have examined a
sample of non-freezing fish-liver oil which, in many
respects, responded to the Pharmacopeeial tests for
cod liver oil. The refractive index and the percentage
of free fatty acids were found to be the most valuable
tests for purity, the fish oil showing over 3.0 per cent
of the latter. The B. P. nitric acid test has also been
found to be useful for excluding fish oils from cod
liver oil when time is not a matter of importance.

W. A. Jones and C. E. Waters have independently in-
vestigated the action of ozone on carbon monoxide. It
is found that ozone does not act on carbon monoxide
as readily as might be expected from its apparent un-
saturation; there is some oxidation to carbon dioxide
at high temperatures, the oxidation depending on the
amount of ozone present in the oxygen. Jones -did
not find the least evidence of oxidation by hydrogen
peroxide, even when concentrated solutions were em-
ployed.

A Liverpool firm which does a large trade with East
and Southwest Africa, received recently a species of
a plant hitherto unknown, which produces rubber.
The plant grows under ground, and probably will "be
found in English East Africa. If the bark’ of the
plant is broken the rubber keeps the pieces together
and is of extraordipary elasticity. The rubber is di-
rectly beneath the bark and is of unsurpassed quality.
Ordinarily the roots, when about one month old, con-
tain from 6 to 6% per cent of rubber; if the bark is
removed, the percentage is from 12 to 15.

P. Duhem reaches the following conclusions in an
investigation of RoOntgen rays and Hertzian oscilla-
tions: (1) Transversal electromagnetic waves are
prapagated in dielectric media according to the laws
of the electromagnetic theory of light. (2) Longitu-
dinal electromagnetic waves are propagated in all die-
lectric media with the same velocity, equal to the ve-
locity of light in vacuo; they travel also with this
same velocity in perfect conductors. Attention is
called to the analogy which appears to exist between
longitudinal electric oscillations and the Rontgen rays.

M. G. Claude, of the French Académie des Sciences,
has discovered a further development of the well-
known process of obtaining oxygen from air by the
liquefaction of the latter. In the general method of
obtaining oxygen by this process, the modus operandi
is to condense the air as a whole, and then to re-
evaporate it, thereby enabling the nitrogen, which is
the more volatile gas, to escape first, leaving subse-
quently a ‘liquid containing a richer proportion of oxy-
gen until the last 10 per cent of the liquid contains
approximately 92 per cent of oxygen. M. Claude con-
ceived the possibility of obtaining a gas richly im-
pregnated with oxygen without previously liquefying
the whole proportion of nitrogen present. For this
purpose he designed a special apparatus, and by this
means the liquid was drawn off as rapidly as it was
produced. The result of this experiment demonstrated
that as much as 48 per cent of the liquidlwéxs oxygen.

The use of balloons for keeping a lookout upon the
coast has been attempted in several cases by steam-
ships, but the trials which have been made with the
ordinary . spherical balloon did not prove successful,
and difficulties arose which were insurmountable, ow-
ing to the fact that the balloon is constantly driven
about by the wind. A new system has been devised
by a Swedish inventor, Parseval-Siegsfeld, which bids
fair to be successful, as it consists of a balloon-kite,
and like all apparatus of this kind it takes the direc-
tion of the wind and keeps its position with but lit-
tle oscillation. As the character of the Swedish coast,
with its numerous rocks and islands, makes it diffi-
cult to observe the different straits which separate
them, an apparatus of this kind is especially needed,
and therefore a special boat has been constructed
which carries the kite-balloon, and in this way affords
an observation point over a great extent of the coast,
and any hostile approach can be at once noted. The
new vessel measures 152 feet long and 34 feet maxi-
mum width, and gages 200 tons. It is provided with
a set of apparatus which infiates the balloon with hy-
drogen. The gas is contained in large reservoirs and
is sent to the balloon through a set of tubes. The ma-
chines which serve to infiate the balloon or to draw
out the gas are operated by electric motors. The cur-
rent is produced on board the vessel by a dynamo
which is driven from two petrol motors of 40 horse
power. One peculiar feature is that the vessel is not
built to be propelled by its own motive power, but is
towed by a small tug.
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THE FAILURE OF LANGLEY'S AERODROME,

Those who have the interests of aerial navigation
at heart will regret the failure of Prof. Langley’s last
experiment, not so much because the aerodrome re-
fused to fiy, but because of the adverse newspaper
comment which the trial has prompted. No scientist
was ever absolutely successful in every experiment
which he has undertaken, least of all is success to be
expected in so precarious an undertaking as that of
testing the capabilities of a new flying machine. Prof.
Langley, despite his failure, deserves his full meed
of praise for the earnest attempt which he has made
to solve a problem which has puzzled inventors ever
since the days of Icarus. He has attacked that prob-
lem in no uncertain fashion. This aerodrome of his is
the result of years of arduous study and ceaseless ex-
perimentation. That it should have failed is to be
regarded simply as one step in the solution of the
problem of aerial navigation, and not altogether as an
abject failure.

A few months ago a preliminary trial was made,
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‘Washington by business, but he added that on the re-
port of Mr. Manley, who was immediately in charge,
he is able to say that the latter’s first impression that
there had been defective balancing was corrected by
a minuter examination, when the clutch which held
the aerodrome on the launching ways and which should
have released it at the instant of the fall, was found to
be injured. Prof. Langley continued:

“The machinery was working perfectly and giving
every reason to anticipate a successful flight, when this
accident, due wholly to the launching ways, drew the
aerodrome abruptly downward at the moment of re-
lease and cast it into the water near the houseboat.
The statement that the machine failed for lack of
power to fiy was wholly a mistaken one. The engine,
the frame, and all the more important parts were prac-
tically uninjured. The engine is actually in good
working order. The damage done was confined to the
slighter portions like the canvas wings and propellers,
and these can be readily replaced. The belief of those
charged with the experiments in the ultimate success-

.“'

IN THE AIR
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of the big 22x 12-foot wings in the shop. The work
of producing a wing is much more difficult and takes
more time than that of constructing a pair of screws.
The same is true of the rudder.

The photographs presented herewith are reproduced
through the courtesy of the Washington Star.

Magnetic Experiments on Metals.

A long investigation of the connection between the
magnetization and the mechanical deformation of the
ferro-magnetic metals has been concluded by Messrs.
H. Nagaska and K. Honda, of Tokio. Frem the re-
sults published it seems that in reversible nickel-steel,
such as is used for scales on account of its small ex-
pansion, mechanical elongation in the direction of
magnetization produces an increase of magnetism. On
the other hand, the same substance stretches on being
magnetized, especially when it is annealed instead of
being hard drawn. Iron, steel, nickel, and nickel-steel
increase in volume by magnetization, but cobalt shows
contraction. The greatest volume change was observ-
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which proved abortive. Prof. C. L. Manley, one of
Prof. Langley’s assistants, entered the 60-foot aero-
drome, and started the machinery. The aerodrome re-
fused -to move. The cause was a broken valve and
other defects in the machinery. A second trial was
no more successful, for, although the engines operated
perfectly, one of the propellers fiew off the shaft and
caused no little injury. The last attempt, made on
October 7, had at least the merit that the machine
started. The aerodrome slid along 70 feet of elevated
track at the rate of 40 feet a second, darted into the
air, hovered uncertainly for a moment and then plung-
ed downward into the Potomac. Buoyed up as it was
by a number of hollow.cylinders, the aerodrome soon
arose with its occupant. From all accounts th‘e; aero-
drome is rather badly damaged. Prof. Manley was
rescued by a rowboat.

Prof. Langley in an interview with a representative
of the Washington Star said that he was not an eye-
witness of the experiment, having been detained in

THE FAILURE OF LANGLEY'S AERODROME.

ful working of the machine is in no way affected by
this accident, which is one of the large chapter of acci-
dents that beset the initial stages of experiments so
novel as the present ones. It is chiefly unfortunate as
coming near the end of the season when outdoor work
of this sort is possible. Whether the experiments will
be continued this year or not has not yet. been deter-
mined.”

The Star states that apart from the main body prac-
tically nothing that went to make up the airship as it
was last launched can be made over for use again.
The wings, propellers, and rudder are now masses of
threads, rags, and splinters. But fortunately these are
the parts which, of the whole, are the least ‘expensive
and the least difficult of construction There are sev-
eral ’ palrs of propellers now in- the houseboat shop.
These ‘however, are 'not of the improved type which
Prof. Manley perfected just before the experiment. But
it does not require more than three or four days to
make a pair of propellers. There are now at least two
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ed in a nickel-steel containing 29 per cent of nickel,
in which it is in a strong field forty times that of iron.
As regards- the Wiedemann effect, the twist produced
by the combined action of circular and longitudinal
magnetization in iron, nickel, and nickel-steel increases
with the longitudinal field strength, and reaches a
maximum, whence it decreases gradually as the field

"is further increased. The sense of twist in iron and

nickel-steel is opposite to that in nickel. The transi-
ent current produced by twisting a longitudinally mag-
netized wire, and the longitudinal magnetization caused
by twisting a circularly magnetized wire, are recipro-
cally related to the twist produced by longitudinal and

circular magnetizations.

Papier mache mushrooms and toadstools will form
an interesting and instructive exhibit prepared for
the World’s Fair by the Massachusetts Agricultural
College. The difference between the edible and poi-
sonous mushrooms will be made clear.
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ELECTRIC HEATER.

It is often desirable to heat a small amount of
water or other liquid in a hurry, and in buildings
where electricity is used for lighting purposes this
can be readily done by means Of the device which is il-
lustrated herewith. This
device is the invention
of Mr. Fernan O. Conill,
of Havana, Cuba, Box
123.

The inventor claims
that with his little
electric heater half a
pint of water can
be raised from freezing
point to the boiling
point in omnly four or
five minutes, The heat-
er may be cheaply made,
as will be readily seen
from the following de-
scription of its con-
struction.. The handle
of the device, which is
made of insulating ma-
terial, is secured to a
tube or cylinder of met-
al which surrounds a
core of porcelain formed
with a spiral groove to
receive the resistance
wire. The spiral coil of
the core may be cut on
an engine lathe by
means of a diamond or
quartz point. The re-
sistance wire is a small platinum wire which, at its
lower end, is secured by means of a set screw to the
metal plug which closes the bottom of the cylinder.
The other end of the heating wire is connected to one
of the main wires or lamp cords which pass out
through the handle. The other lamp cord is elec-
trically connected to the cylinder. The latter may
be fluted to increase its radiating surface. In use,
the lower. portion of the device is submerged beneath
the surface of the liquid to be heated. The con-
ducting cords are connected with the lamp socket or
with the terminals of a source of electricity, where-
vpon the current in passing through the small plati-

ELECTRIC HEATER.
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MACHINE FOR DRYING COCOA BEANS,

In the preparation of cocoa beans special conditions
are met with which are not encountered in any similar
process. Cocoa beans should never come into contact
with metal while they are fresh, because they are very
acid and such contact would turn them black at once.
Furthermore, the beans must be kept in motion while
fresh, otherwise they will stick together and form a
solid mass. On the other hand, any stirring device
that may be employed for agitating the beans during
the drying process should be very carefully arranged,
because the skins of the beans are very tender and
easily injured. With these limiting conditions in mind,
Mr. Leon G. Laprade, of San  Jose, Costa Rica, has
invented a drying machine which is calculated to dry
the cocoa beans in a most efficient manner. It com-
prises a non-metallic receptacle in the form of a half-
cylinder below which is a tank of similar form, The
upper receptacle or basket is formed of longitudinally
extending slats and is divided by a partition into two
compartments. The bottom of each compartment is
provided with a panel which may be withdrawn at will
to empty the contents of.the basket into the tank,

~ whence they find an exit through a bottom outlet. The

stirring device consists of a shaft mounted centrally
over the baskets and provided with curved fingers in
spiral arrangement thereon, so that, on rotating the
shaft, when one finger is entering the basket, another
will be leaving it, and more or less of the fingers will
be in the baskets at all times, acting on thec beans
therein. The blades pass in close proximity to the
bottom of the basket, and are triangular in cross sec-
tion, the point of the triangle being on the inner side,
so that they act as wedges to gently force the beans
sidewise. A hot air supply is.fed into the tank at each
end, and this on rising through the slotted bottom of
the basket takes up and carries off thé moisture of the
beans.

—_— e r— —————

THE KAMM TYPEWRITER FOR USE WITH WIRELESS
TELEGRAPHY.

BY THE ENGLISE CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

An ingenious new office printing typewriter for utili-
zation with wireless telegraphy, or if necessary with
wires, has been devised by Mr. Leo Kamm, a well-
known electrical engineer of London, England. The
apparatus consists in the main of a typewriter, which
can be used for transmitting or receiving messages,

num wire causes it to become intensely hot. The heat and the general instruments associated for the dis-
is then radiated to the cylin-

der, Wwhich in turn commumni- - _

cates it to the liquid. Prac- :r‘]_QL P '\}'\}""

tically no danger attends the L, fmmmm—

use of the device, and it
can be manipulated by any
person of ordinary intelli-
gence.

The Dynamic Flying
Machine.

At a recent meeting of the
Aeronautical Institute and
Club, Herr Wilhelm Kress, of
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patch or receipt of ether waves. The most important
part of the installation, however, is the typewriter, or
zerograph as it is called. This apparatus in general
appearance is not widely dissimilar from the ordinary
typewriting machine. It consists of a row of keys,

MACHINE FOR DRYING COCOA BEANS.

which when depressed cause the typewriter so actu-
ated to record the imprint upon paper in the usual
way, and to transmit through the air two ether waves,
which cause the distant receiving typewriter to re-
cord the same letters upon paper tape in much .the
same way as the Morse tape instrument.

Although similar in working to the ordinary type-
writer, the principle and mechanism are widely differ-
ent. The type keys are ranged in a quadrant in the
orthodox style. In order to obtain the maximum num-
ber of signs with the minimum number of levers,
only twenty-eight type keys are provided, twenty-six
of which correspond to the letters of the alphabet.
In addition there are two shift keys to change from
letters to figures and signs or wice wversa, these keys
also serving for spacing pur-
poses. The quadrant. on
which the types are placed
moves up and down accord-
ing to which shift key is de-
pressed. Each key is con-
nected with a lever, and at
the opposite ends of these le-
vers are fixed vertical rods,
the upper ends of which are

Vienna, read a paper on “The
Dynamic Flying Machine.”

He stated that it would be

necessary to overcome con-

structional difficulties before
the dynamic flying machine
was entirely successful. The
greatest difficulties would be
in the initial trials, and the
man had yet to be born who

could create a flying machine
that would sail in the air at
the first trial. He went on to
say that much depended on
material and conscientious
workmanship, and expressed
the conviction that the dy-
namic principle would overcome all

RELAY RELAY
COILS CONTACT

Fig. 1.—Diagram of the Working Parts
of the Typewriter.

|

and Upper End of a Contact Pin.

Fig. 2,—Part Elevation Ilustrating in Detail the Synchroniz-
ing Arm, Type Quadrant Attachment, Printing Hammer,

ranged in another quadrant.
When a letter type key is
pressed down, the vertical rod
is forced unward, and at the
same time the synchronizing
arm is set in motion. and the
first impulse is sent to line.
This arm, which is the most
vital part of the apparatus,
and travels in a horizontal
plane, is operated from the
axis of the circle, correspond-
ing to the quadrant, and trav-
els round the circular path
until its progress is arrested
by impact with the project-
ing vertical rod of the de-
pressed type key. The cor-
responding letter is then
printed, a second impulse is
sent to line, and the synchro-
nizing arm is then returned
to its original or zero position by an

difficulties, and that such a machine
would sail through the air at a
greater speed and with greater se-
curity than the motor-car of the day
ran along the roads, The paper was
illustrated by working models.

— et ——

At a meeting of the Vienna Photo-
graphic Society, Eder exhibited a new
light filter. The dye used is nitro-
so-dimethylaniline, which is of a yel-
low color and absorbs all the visible
rays, but transmits the whole of the
ultra-violet. By combining this dye
with cobalt glass, a filter is pro-
duced that transmits the ultra-violet
only. - Some remarkable photographs
of landscapes taken with these fil-
ters were also shown.

A WIRELESS TELEGRAPHIC TYPEWRITER.
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electromagnet.

In order to comprehend the modus
operandi of the apparatus, which is
somewhat intricate, it is necessary
to refer to the diagrams, of which
Fig. 1 is a diagrammatic view of the
working parts of the zerograph, and
Fig. 2 is a part elevation illustrat-
ing in detail the synchronizing arm
the attachment of the type quadrant,
the printing hammer, and the upper
end of a contact pin. The figures
on the diagram, it may be explained,
are applicable to either the transmit-
ting or receiving zerograph, as each
machine fulfills either function as
required.

When the type key K is depressed,
the vertical rod at its opposite end,
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which terminates in its upper end in a contact pin, P,
is raised. The synchronizing arm or balance S has
its zero position at the extreme end of the quadrant,
and if set in motion without the depression of a type
key, would swing in a horizontal circular path to the
opposite extreme end of the quadrant. But the de-
pression of the type key and the corresponding rise of
the contact pin offer an obstacle to its progress. The
stud 7 on the rocking lever beneath the key is caused
to leave the receiving contact 1, thus enabling the
contacts 2 and 8 to come together. Simultaneously
there is another contact at 3, and a current is sent to
line from the battery @. If there is no relay being
used, plugs are inserted at @ a, and the current re-
ceived passes through the releasing magnet, A. This
current, as it is received at the receiving zerograph,
attracts this armature, thereby pulling back the little
catch k¥ on the synchronizing arm. By this arrange-
ment, as the arm on the transmitting instrument is
set in action by the depression of the type key, the
similar arm on the receiving instrument moves simul-
taneously along its path. When the arm on the send-
ing instrument comes in contact with the raised pin,
the current is passed through the printing magnet B
to the battery ¢. On the printing magnet B is a light
armature, and this is now attracted, sending a second
impulse to the line, which is received by the magnet
A on the receiving instrument. This magnet again
pulls the cord on the balance, and a small plunger p
is caused to protrude against the nearest pin. This
action closes the local circuit of the printing magnet
in exactly the same manner as it is closed in the
transmitting instrument. Across the printing magnet
is bridged a condenser to diminish the sparking. A
hammer is set in motion by the armature 4 of the
printing magnet, and strikes the type against the paper
tape, thereby leaving the impression of the letter.
Simultaneously with the movement of the armature
4 the rocking arm 5 is tilted over. This breaks the
circuit of the printing magnet, and closes the circuit
of another magnet €. This latter is a strong magnet,
and is called the zero magnet, as it returns the syn-
chronizing arm to the zero position.

Fig. 2 illustrates the detail of the synchronizing
arm, the attachment of the type quadrant, the printing
hammer, and the upper end of one of the contact pins.
When the shift key is depressed the quadrant carrying
the type keys is moved up. The types are mounted on
springs, each spring having two types, 7, and 7T,
placed one above the other. To the printing hammer,
H, is fixed a small piece of metal, 1-16 inch thick,
U U, the ends of which are grooved, as shown by the
dotted line in the diagram. When the printing magnet
is excited, the end of the hammer moves forward,
and strikes one of the types against the tape and ink
ribbon on the wheel W. When the shift key is de-
pressed, a pin is raised which arrests the synchroniz-
ing arm when the fiat wheel Y is in the position Y,—
that is to say, in the same plane as the end U of the
piece UU,. As the synchronizing arm travels for-
ward, it raises the wheel Y and the whole carriage R
upon which is fixed the type quadrant Q. The latter
is lifted by exactly the difference in height between
the two types 7, and T, so that the type T, comes into
action and records upon the paper. A light spring &8,
resting in one of the grooves n, or m, retains the
carrier in its upper or lower positions. When the
second shifting key is actuated, the synchronizing arm
is stopped in a position in which the wheel Y is at ¥Y,,
in the same plane as the end U, of the piece UU,,
this end being bent round by the angle equal to that
between the two contact pins. The part U, on the
stroke of the printing hammer is pressed against the
upper end of the wheel Y and forces the type carriage
down.

As the synchronizing arm has to return to zero after
the completion of each letter is transmitted, it will be
realized that a little longer time must elapse between
each impulse when some type keys are depressed than
with others. For instance, when the key at the ex-
treme left of the type lever quadrant is depressed, the
synchronizing arm has only about an inch to -travel

to transmit the impulse before it is stopped by the con-
tact pin; but when the letter Z at the extreme right
of the keyboard is pressed down, the arm has to travel
the whole distance of the quadrant before sending the
impulse. Still, a speed of nearly thirty words a
minute can be maintained with but little practice on
the part of the operator. An important feature of the
instrument is that confusion of the letters cannot pos-
sibly result through the too rapid manipulation of the
keys, since until the synchronizing arm has returned
to zero after the depression of one key, another key
will not operate. Should two keys be accidentally
struck at the same time, only one key records its type
upon the paper.

To apply the zerograph to wireless telegraphy, it is
only necessary to connect it to the usual apparatus util-
ized for that work, the typewriter being substituted for
the Morse transmitter. To insure satisfactory and suc-
cessful operation, however, the inventor, Mr, Kamm,
has devised several contrivances, such as an automatic

- vogue.
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coherer to enable rapidity in transmission and re-
ceiving to be attained, a new and special relay, and
other important connections.

The ‘machine is most favorably adapted to ether com-
munication, owing to only two impulses being neces-
sary for transmitting or receiving any sign. As each
of these impulses corresponds to a dot on the Morse
instrument, it is much easier to manipulate, and fur-
thermore no apprehension need be entertained of a
mistake arising through a dash being misconstrued
into a dot, which is a feature of the Morse system of
transmission and receiving, as there is always great
difficulty in reading a dash correctly. The speed of
operating the zerograph under wireless conditions is
also immune from the many disadvantageous infiuences
characteristic of the Morse system, being purely de-
pendent upon the skill of the operator. By means of
the zerograph it is possible to transmit at a speed of
about twenty words per minute. Another important
feature of the system is that it is free from tapping,
or if not absolutely secure from outside infiuences, it
is at any rate perfectly secret. If the impulses from
one instrument are intercepted during their transit
through the ether, the intercepter would be completely
mystified, owing to each impulse being practically re-
solved into a dot, so that only an incomprehensible
collection of dots would be received, and these would
be of no value to the tapper at all. Furthermore, the
nature of the apparatus admits of great differences in
synchronism, so that only those instruments which
are s nchronized to one another will receive messages
correcu.y.

For ordinary telegraphic purposes the zerograph is
always ready for sending or receiving, but when used
for wireless telegraphy two switches are provided.
On the instrument is a small handle, and on the coil
is another switch, which make the necessary connec-
tions for sending or receiving.

. The coherer is of special design, and is absolutely
different from any other type of coherer at present in
Its principles of construction and working are
preserved a secret, but its most salient characteristics
are its extreme sensitiveness, being affected by the
faintest ether wave, and automatic or quick self-deco-
herence, dispensing with the assistance of a tapper
back. It decoheres instantaneously, thereby enabling
more rapid communication to be established..

In the utilization of the apparatus for wireless teleg-
raphy, when the type key is depressed, instead of the
impulse being sent to line, it is passed round an
electromagnet, -which actuates - the - key closing the
primary circuit of the induction coil and making the

. spark. The coil is exceptionally powerful, a 15-inch

spark being obtained, which is ample to meet all de-
mands. The relay is also of great power, and will
overcome an exceedingly large resistance.

The zerograph has not yet been submitted to any
tests over long distances with wireless telegraphy, but
other experiments have been carried out with it over
short distances under conditions so difficult that the
trials corresponded to long-distance working under
normal conditions. 'The German government has test-
ed several of the instruments in the telegraph service
for use with ordinary land lines, and they have proved
eminently successful. They have also bee1 operated in
connection with the metallic current line between
Brussels, Antwerp, and Ostend, and between Paris and
Rouen. The latter line is particularly difficult in
character, consisting of 100 miles of phosphor bronze,
a similar distance of iron, and the remaining distance
subterranean cable. It has also been tested between
Paris and Brussels over a telephone line, simultane-
ously with a conversation being carried on, thereby
proving its value for international purposes. No diffi-
culty has been experienced in these operations, and
the instruments have proved to be free from failure
or breakdown.

THE LATEST BATTLESHIPS FOR THE UNITED STATES
: NAVY.

The designs for the “Louisiana” class of battleships
were found to be so satisfactory that they were adopted
for the latest. battleships authorized this year by
Congress. Very few alterations, and these quite of a
minor character, were made in the original plans.
The new ships will have a displacement of about
16,000 tons when they are fully equipped ready for
sea with all stores on board, and are carrying their
normal coal supply. Their principal dimensions are
length over all 450 feet, breadth 76 feet 8 inches, and
mean draft 24 feet 6 inches. They will be driven by
twin-screw, vertical, triple-expansion engines, at a
speed of 18 knots an hour, the estimated indicated
horse power for this speed being 16,500. Steam will

‘be supplied by batteries of Babcock & Wilcox boilers.

The normal coal supply will be 900 tons; and the bunk-
er capacity, estimated on a basis of 43 cubic feet per
ton, will be 2,200 tons. T'ie defensive arrangements
of the new ships have been worked o' after a careful
comparison with our ,own_anq foreign saips, and are
about the most complete to be found in any design,
built or building in the world today. In the first
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place, there is an unbroken belt of Krupp armor from
stem to stern, which is 11 inches in thickness at the
waterline amidships and tapers gradually to a mini-
mum thickness of 4 inches at the ends. Associated
with this is a complete steel deck, 3 inches in thick-
ness, which slopes toward the sides of the vessel to
a junction with the side armor below the waterline.
It is also sloped forward and aft to a junction below
the waterline with the stem and stern. Upon this
deck forward and aft, and extending above the main
deck, are erécted two barbettes of 12-inch Krupp
steel; while above the main belt of side armor, and

. extending along the sides of the vessel for the full

distance between the barbettes, and for the full height
from the main belt to the upper deck, or main, is a
continuous wall of 7-inch Krupp armor. The ends of
this armor turn in across the vessel to a junction
with the 12-inch barbettes. Within the armored cita-
del thus formed there are mounted four 40-caliber,
12-inch, high-velocity guns, and eight 8-inch 45-caliber
high-velocity, rapid-fire guns, all twelve of these guns
being protected within barbettes and turrets of Krupp
steel, the 12-inch gun turrets being 10 inches in thicks
ness, and the 8-inch turrets 6 inches in thickness.
These twelve guns all have large arcs of fire above

. the main or upper deck. On the gun deck below, and

firing through casemates in the wall of 7-inch armor
just mentioned, are twelve 7-inch rapid-fire guns, ar-
ranged six on each broadside. There are also about
a score of the very handy 3-inch rapid-fire guns scat-
tered throughout the ship, six of them being carried
on the gun deck, two forward and four aft, and three
on either broadside on the main deck between the
turrets of the 8-inch guns; the other 3-inch guns are
carried on the bridges and superstructure. In addi-
tion to these there are twelve 3-pounders, semi-auto-
matics, eight 1-pounder automatics, and two 3-inch
field guns.

It goes without saying that this is a tremendous
battery. All the -guns are the latest high-velocity,
long-caliber, rapid-fire type.” The 12-inch has a muzzle
velocity of 2,800 foot-seconds, an energy of 46,246 foot-
tons, and a penetration of iron at the muzzle of 47.2
inches. The 8-inch gun has also a velocity of 2,800
foot-seconds, and its energy at the muzzle is 13,600
foot-tons, while it is capable of penetrating 31.4 inches
of iron at the muzzle. The 7-inch gun is 50 calibers
in length, has a velocity of 2,900 feet per second, a muz-
zle energy of 9,646 foot-tons, and can penetrate 28.7
inches of iron at the muzzle. The excellent 3-inch
gun has the high velocity of 3,000 feet per second and
a muzzle energy of 874 foot-tons.

In addition to the belt of Krupp steel that protects
the waterline, nearly 8,000 cubic feet of corn-pith
cellulose will be driven in back of the belt armor
throughout the length of the ship, theé mass being
tightly rammed into a steel cofferdam, which is worked
in as part of the structure of the ship. Should a pene-
tration of the belt occur, the shot would probably pass
through the corn-pith cofferdam; but as soon as the
water followed, the saturation of the corn-pith would
cause it to swell with great rapidity, until it acted
with an obturating effect in closing the hole. Before
the shell could reach the engine room or boilers, or
magazines, it would have to pass through several feet
of coal stored in the coal bunkers, and then it would
have to effect a very oblique penetration through the
sloping sides of the 3-inch deck. If it should pene-
trate the 3-inch steel deck, several feet more of coal
would be encountered, and it is pretty safe to say that
such fragments of the shell as might reach the vitals
of the ship would have lost so much of their velocity
as to be capable of doing very little harm when they
got there.

One of the greatest improvements that has been
made in the modern battleships, as compared with
such old vessels as the “Oregon” and ‘“Massachusetts,”
is the great increase in the freeboard, the upper or
main deck of our latest battleships being from 8 to 10
feet loftier than that of the early battleships. This
change is twofold in its advantages. In the first place,
it provides very liberal berthing space and living ac-
commodations for the officers and crew, and in the
second place the command (height above sea level) of
the guns is proportionately increased, and the vessels
are much more comfortable in a seaway. The water,
which is shown in our front page engraving as fiying
over the bows and across the turrets of the battleship,
is simply surface spray; and it will be only in the very
heaviest weather that green seas will be shipped. It
will be a very rare case, indeed, when our latest bat-
tleships will be unable to cast loose their guns for ac-
tion.

PSP
A

A New Star.

A telegram has beén received at the Harvard Col-
lege Observatory from Prof. Kreutz at Kiel Observa-
tory, stating that a new star was discovered by Prof.
Wolf, at Heidelberg, Germany, September 21.4388d.
Gr. M. T. in R. A. 20h. 14m. 57s. and Dec. 437 deg.
9 min. 49 sec.
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Torrespondence,

A Free Electric Current.
To the Editor of the SCIENTIFIC AMERICAN:

Thinking it would interest some of the readers of
your paper, I wish to mention a little experience I
had on some electric work.

I was working- on bell work in Tremont, N. Y., in a
new building and was to find out where the trouble
was which had given the men so much annoyance.
Testing out, I got in circuit a Croton water lead pipe
and also a New York Telephone lead cable and to my
surprise I received a current of 6 volts and about 10
amperes.

The current I found strong enough at times to run
an Edison dental battery motor. Now I believe this
lost current is coming from a trolley line in its re-
turn circuit, or it may be the discovery of tapping
the earth for current. I notice the current becomes
stronger when a trolley car is coming near, also that
it is a steady current night and day, as I have the
motor running all the time now. JoHN J. KEHOE.

Fordham, N. Y.

0

Suburban Side-Door Cars.

To the Editor of the SCIENTIFIC AMERICAN:

In the last issue of the SCIENTIFIC AMERICAN your
editorial is enthusiastic over the advent of side-open-
ing street ‘cars. Now, while these are undoubtedly
ideal in theory, in practice they have not proved an
unmixed blessing. For several se€asons they have
been used regularly in Cleveland, and although they
possess the merits which you ascribe to them, the
great and almost insuperable difficulty of keeping the
car warm has made them lose in popular favor. The
constant opening and shutting of the doors, the for-
getfulness of passengers, who fail to close the doors
when the conductor is inside the car and unable to
close them, subjects the passengers not only to the
chilling blasts, but causes numerous draughts which
are extremely unhealthy.

The Cleveland cars are provided with only two
doors, and you will always find the seats opposite the
doors vacant, as few people are hardy endugh to
withstand the direct force of the wind. Imagine what
the conditions will be in the midst of winter in Chi-
cago with twelve openings. It will be worse than
riding in open cars, for there at least you have no
draughts. Moreover, the necessity of running boards
adds an element of danger, owing to their becoming
slippery. So that in spite of the superior unleadirg
ability of this style of ear, the bodily discomfort en-
suing prevents it from being as desirable as supposed.
None of the new cars in Cleveland are being made in
this style. MoRrTIMER T. STRAUSS.

Cleveland, O, October 5, 1903.

Optical Atmospheric Phenomena.
To the Editor of the SCIENTIFIC AMERICAN:

At page 317 of the last monthly Bulletin de la
Société d’Astronomie de France, under the heading,
“Optical Atmospheric Phenomena,” is a communica-
tion from Mr. C. Jassenne, of Pervyse (Belgium) to the
effect that on September 2, 1902, from the point where
the sun had just disappeared below the horizen, he
had observed immense divergent rays (‘“d’immenses
rayons divergents”).

This communication seems to have been made with
the view of an explanation of the phenomenon; but
no such explanation is given. I have written Secre-
tary Flammarion, editor of the Bulletin, explaining
the phenomenon, and it may be interesting to your
readers to know how these divergent rays occur and
are made visible to us.

Instead of the phenomenon being exceptional, as
Mr. Jassenne’s letter would lead me to suppose, it is,
on the contrary, a thing of frequent occurrence, or
on any fine day when the sky in the vicinity of the
sun is covered with light, fleecy, cumuli clouds; and
yet, strange to say, not one person in a thousand
probably has ever given the phenomenon any atten-
tion, or if so, has never inquired into the why or
wherefore of the occurrence.

Now, let any cloud stand between us and- the sun’s
light, and let this cloud extend upward; there will be
formed on the opposite side of such cloud a focus of
light. Then, if there be below the sun other clouds,
further away or more remote from us than that upon
which impinge the sun’s rays, intercepted or cut off
from our sight by the cloud, the focus of light alluded
to, or an imaginary or reflected sun situated at that
distance from us, will send forth rays in all directions
around it, those extending upward being hidden by
the upper cloud or clouds, while those extending down-
ward will be reflected to our eye from the lower cloud
or clouds on which they fall.

If the sun be near the horizon, and its direct rays
hidden from us by a stratus cloud in that vicinity,
while there are above it other clouds more remote from
us than that intercepting the solar rays, we will have
divergent ascending rays.

Scientific American

If again the cloud intercepting the sun’s light hap-
pened to be forward, or nearer to us than all those sur-
rounding it, we should see the secondary rays diverging
and extending from in rear of the nearer cloud, both
upward and downward or all around the line of
sight from the eye to the sun, a phenomenon of rarer
occurrence.

I believe there appeared in your journal, some years
ago, a different explanation of this phenomenon, and
it now remains for you,sir, or some of your readers, to
say which of the two you consider the true explana-
tion of the phenomenon. CHARLES BAILLARGE.

Quebec, September 15, 1903.

CHIMNEY CAP.

The accompanying illustrations show a shapely, in-
expensive, and durable cap-piece for stone or brick
chimneys. The cap-piece is formed of cement, being
molded in any ornamental shape desired by means of
a suitable matrix. An essential feature of the con-
struction lies in the provision of a reinforcing frame
preferably formed of metal strips imbedded in the
cement. . In order to prevent the metal from oxidizing
the strips are galvanized or coated with some suitable
paint. The frames may be made in the form of sev-
eral rectangles suitably spaced apart by corner strips.
It will be seen that the cement cap-block thus rein-
forced will be adapted to sustain considerable break-
ing strain without permanent injury, @s the block
if cracked by rough usage will not £all to pieces, being
held by the metal frame from fragmentary separation,
so that the crevices may be fitled and the block be
rendered solid by the introducdon of liquid cement
into the cracks which when set will reunite all the
parts of the cap-blocks. The cap-Weck is formed with
a recess or seat in its lower surface adapted to fit on
to the top of the chimney. In mouwating the cap upon
the chimney a thin coating of cement mortar is
first applied to the top surface of the chimney, so

CHIMNEY CAP REINFORUED BY METALLIC BAND.

that when the cap is seated it will practically unite
the cap-block with the chimney. In this way the
chimney top is greatly strengthened. The chimney
cap may be formed of any required shape to fit differ-
ent styles of chimneys, as shown-in our illustration.
A patent on this invention has been granted to Mr.
George R. Cross, of 116 Holland Street, Lewiston,
Maine.

The Ourrent Supplement.

The transmission of electrical energy from Hoch-
felden and Glattfelden to Oerlikon (a distance of
about eleven miles) possesses the rare peculiarity of
being the only installation in Europe in which a triple-
phase current is transmitted at a pressure of 30,000
volts. The line is fully described by Mr. Emile Guar-
ini in the current- SUPPLEMENT, No. 1450. The text is
well illustrated by many.engravings. Mr. Marcus
Ruthenburg’s paper on the electro-metallurgy of iron,
read at Niagara Fals, is also published. Mr. James
Alexander Smith, who is well known to readers of
the SUPPLEMENT as a contributor, writes on testing
the specula of reflecting telescopes, and takes occasion
to correct Draper’s method of parabolization by meas-
ure. John W. Alvord discusses sewage purification
plants for summer cottages. The engineering subjects
at the British Association are reviewed in a careful
retrospect. Dr. Joseph Frank Payne tells much that
is interesting of Anglo-Saxon medicine. The Paris
correspondent of the ScIENTIFIC AMERICAN describes
in a well-illustrated article a system of compressed-air
locomotives used on Parisian suburban lines. Mr. D.
G. Purse, president of the Savannah Board of Trade,
read an interesting paper before the Farmers’ National
Congress on the sngar supply of the United States.
‘The paper is published in full. “Producing Helium
from Radium” is the title of an article which narrates
the work of Messrs. Ramsay and Soddy. The usgual
electrical notes, engineering notes, and consular matter
will be found in their accustomed places.
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Engineering Notes.

The Ameriean company which is building the rail-
way from Guayaquil, Ecuador, to Quito has opened the
station at Guamote, at an elevation of 10,000 feet,
and 126 miles from Guayaquil. The most difficult part
of the work on the railroad has now been accomplished.
With the exception of Lhassa in Thibet, Quito, in
Ecuador, is the only capital in the world that to this
day can only be reached for a considerable part of
the journey from the sea on muleback. -

A recent investigation into the question of the rela-
tive cost of running trains at high speeds, as com-
pared with low speeds, has developed the fact that an
increase in speed from 32 to 48 miles per hour, or 50
per cent, accompanied by a decrease in the number
of cars per train from seven to four, has resulted in
an increase in absolute coal consumption of 12 per
cent, or about 90 per cent when figured on the Wasis
of the number of cars, which, of course, represents the
earning capacity.

Severe tests have been carried out in England with
a ferro-concrete floor built on the Hennebique system.
The section tested was of 25 feet 7 inches clear span
between walls, and was composed of a 5-inch thick-
ness, with a layer of cement paving 1% inches thick.
The main ferro-concrete beams which were to support
this fioor were 22 inches deep by 14 inches wide, and
spaced at 11 feet 3 inches centers. Between these main
beams were placed ferro-concrete joists 5 inches wide
by 9 inches deep at 5 feet centers. A load of 6 hun-
dredweight per square foot was placed upon this sec-
tion over an area of 25 feet 7 inches by 11 feet 3
inches, and records of the deflection caused by this
load were accurately taken by means of instruments
capable of recording a deflection of 1,500 inch. The
load was slowly increased and records taken. The
defiection under the maximum load was only 0.14Y
inch, but with the load for which it was designed—
4 hundredweight—the deflection was 0.079 inch.
‘When the load was removed the flooring returned to
its original level, thereby showing that the weight
caused no permanent sag.

The relative advantages of milling and planing ma-
chines is a subject that frequently comes to the front.
Both machines occupy an important place in the ma-
chine shop, and neither of them could very well be
dispensed with profitably. One, however, cannot help
but notice that many of the jobs that have until re-
cently been undertaken on the planer are now being
relegated to the milling machine, and that the latter
is gradually coming more into favor. As regards cost
of production by the two methods, we think the ad-
vantage is on the side of the milling machine. While
the cost of milling cutters is certainly more expen-
sive than planer tools, in making a comparison it
should be noted that the milling cutter will do much
more work as a rule per tooth, without sharpening,
thean the planer tool. The time each cutting point or
tooth of a milling cutter, is actually in the work is
usually very short‘; using a planer tool it is long.
Therefore, the cutting tooth has an opportunity to
cool while the planer tool point has not. Thus, while
the first cost of the milling cutter is much greater than
the planer tool, taking results into consideration it
works out the cheapest.

In connection with the experiments of the British
Admiralty in the storage of coal under water for the
purpose of retaining the calorific value of the fuel,
some interesting information upon this subject has
been vouchsafed by Mr. J. Macaulay, the general man-
ager of the Alexandra Docks and Railroad of New-
port; Mon. (Eng.). He recovered a quantity of coal
that was known to have been submerged in the docks
under his control for periods varying from three to
ten years, and also further quantities from the estuary
of the River Usk, whither the fuel had been carried
by ourrents and tides from wrecks in the Bristol
Chapnel. The latter coal was considered to have been
for more than two years under water. This coal was
experimented with upon the locomotives employed at
the doeks in competition with the best fresh'ly mined
coal obtainable. The trials were carried out under
similar conditions so that absolutely comparative data
might be obtained. The results showed that the first
place was taken by the river-submerged coal, followed
by that which had lain submerged in the docks for ten
years, with the newly mined coal third. According to
this expert, coal loses about 10 per cent of its steam-
generating power when stored in the open air for any
great length of time, the greater part of this deteriora-
tion taking place during the first year. From these
tests it is apparent that the best method of storing
coal with a high calorific value is under water, if it
is to be stored for any great period. Subaqueous stor-
age is cheap, and has the further two important ad-
vantages of immunity from hostile attack, and ready
access when required, and permits the utilization of a
great space for other purposes that would otherwise
be occupied by the bunkers of coal on land,
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THE SUB-TARGET GUN MACHINE,
A most interesting exhibit at the recent meeting of

the National Rifle Association, at Sea Girt, N. J., was

the sub-target gun machine, an illustration of which
appears herewith.

~ This machine is designed, primarily, to instruct re-
cruits in the art of rifle shooting, although, as a mat-
ter of fact, it is in daily use by expert riflemen, who
find it of great advantage in keeping in practice with-
out the necessity of frequent visits to outdoor ranges.

No ammunition is required, and the machine may be -

operated in the armory or at home.

By reference to the illhtration, it will be noted
that the apparatus consists of a sub-base or stand; a
carriage base adjustable by locked vertical and hori-
zontal screws; a ground-steel carriage rod, having -at
the target end a steel scoring-needle accurately spring-
balanced on ground-steel ball-joints; a sub-target hold-
er, which is released electro-magnetically by the trigger
when the gun is flred, driving the sub-target against
the scoring-needle, thus giving an absolute record ‘of
the aim or hold of the gun; a gun-holder proper, so de-
signed and constructed that it is absolutely impossible
to secure a point of rest with which to steady the gun
when aiming, the complete holder so counterbalanced
that only the weight of the flrearm is supported by the
marksman. The entire apparatus is scientifically cor-
rect and absolutely accurate. The machine may be
quickly changed from the standing to either kneeling
or prone position, as may be desired by the marksman.

These machines are in daily use at United States army
posts and in State guard armories, where they are
proving invaluable in the training of recruits and,
incidentally, the affording of otherwise -unobtainable
practice for qualified marksmen, and have already
raised the standard of marksmanship in-the United
States and other countries, wherever used.

In one instance thirty men who had never had.any
rifle practice, were selected and divided into three
teams of ten men each. The first team was put on an
outdoor range with service rifles and ammunition; the
second on a miniature range with miniature ammuni-
tion, and the third in the armory with the sub-target
gun machine. After several weeks’ practice, as above,
the three teams were pitted against each other on an
outdoor range, and the sub-target gun team, the mem-
bers of which had had no practice with. loaded rifles,
defeated both the other teams. This was a natiral
consequence, because with . this machine the recruit
becomes thoroughly familiar with the holding, sigkting,
and firing of the rifle before he can acquire the gun-
shyness usually accompanying the use of loaded fire-
arms by beginners.

Referring to the use of the sub-target gun machine,
the inspector of small arms practice of the 7lst Regi-
ment, N. G, N. Y., writes: *“By personal observation
and instruction, I practised and qualified nearly 630
men. The result of that indoor prac-
tice demonstrated itself when the regi-
ment was ordered down to Creedmoor
for actual work. We gualified as
marksmen 538 men out of a total of 539
turnout. The elimination of ammuni-
tion for this past winter has been a.sav-
ing of several hundred dollars, which
was principally brought about through
the use of the sub-target gun. machine.”

At the International Rifle Meeting
recently held at Bisley, England, the
machine attracted great attention and
was daily used by members of the Am-
erican team, which won and brought
"back to the United States the Palma
trophy.

At this time, when every military
power finds itself with very powerful
rifles, but with a very small percentage
of men who can effectually use them,
the advent of these machines is very
timely, as by their use any number of
men may be rapidly qualified as marks-
men.

—_—r
Recquerel Rays and Water.

In a paper recently read before the
German Physical Society Mr. F. Kohl-
rausch resumes some interesting obser-
vations relative to the influence exerted
by Becquerel rays on water. Having passed the rays
given off from a mixture of radium and barium bro-
mides through an aluminium plate 01 mm. in thick-
ness, and a layer of water of about 18 mm., the author
failed to note any immediate effects of the radiation.
Under the influence, however, of a prolonged radia-
tion, Mr. Kohlrausch noticed a considerable accelera-
tion in the increase of the electrical conductivity.

As regards the interpretation of the above phenom-
enon, the author is mot able to decide between two
hypotheses, viz.,, that of a direct development of ions
in the water, and that of an accelerated disaggregation
of the walls of the glass tube. As to a third equally
admissible -hypothesis, 1. e., that the surrounding air

.tive results.
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should have absorbed some substance, such as, for
instance, bromine, introduced besides the stopper, the
author does. not .think it to be true, as a special experi-
ment made. with a view to conflrm it has.given nega-
With this experiment an air current
having passed through the radio-active substance was
led through water provided with electrodes.
—_— e ——
The Bactericidal Effect of the Arc Light.
The bactericidal effects of the arc light are much
superior to those of sunlight, says M. K. Walsham, .in
Rontgen Ray Archives; the very rapid ultraviolet.is
absorbed by the atmosphere. A rapid oscillation high-
tension arc, particularly between iron points, gives off

‘a film of iron oxide quite opaque.

OcToBER 17, 1903.

THE TRANSPORTATION OF LUMBER.

BY WALDON FAWCETT. 2
Few industries can compare with lumbering opera-
tions in the variety of the methods of transportation
employed to convey the product to market. From the
time the woodland monarch is felled in the heart of
the forest until the material has passed from the
sawmill into one of the various avenues of utilization
open to it, the problem of speedy and economical trans-
portation is well-nigh a foremost consideration, and
is accomplished by means of a variety of facilities,
prominent among which are steam railroads, natural
and artiflcial waterways, and ice-paved highways. The
transportation phase of the industry may almost be
said to be in a state of transition. The latest ap-
proved practice can scarcely be.designated as the per-
fect practice, inasmuch as improvements are being

made constantly.

Nowhere, however, has recent progress been more

-remarkable than in the methods attending the first
_stages of lumbering. Logging by steam is now an ac-

complished fact. The first -steam log-skidding system
was devised in 1886, and was introduced-in the pine
forests of Michigan. By gradual and almost continu-
ous improveinent there has been evolved from this
nucleus the steam skidder of the present day. This
consists of a main cable suspended from two trees
about 750 feet apart, upon which the skidding engine
travels, and also a short cable used for loading the
logs, which-is attached to a third tree. The carriage
supports a hoisting rope, to the end of which are at-
tached one or more pair of tongs for grappling the logs.
In operation the tongs are fixed to the ends of one
or more logs, which are hoisted well into the air, and
then the hoisting rope is drawn- in, the logs being

_tl;eréby_dragged or skidded to the end of the cableway

and deposited ready for loading.

A - loading cable spans the railroad track, the
block being located directly over the track, and carries
the loading line, to the end of which is fastened a
pair of tongs.- When the tongs have been attached to
a log, it is dragged from under the main cable up to
the car and then hoisted clear and landed on the
car. The two operations of skidding and loading are
carried on at the same time. In localities where,
as in the swampy districts of the South, logs find their
outlet to market through canals in which they are
towed by tugboats, a steam .skidder is often installed
on a-scow, where are located the engine, boiler, mast,
and rigging. Skidders of this type handle logs six
feet in diameter and weighing six tons each.

In the cypress swamps of Louisiana there are em-
ployed what are known as pull-boats, an evolution from
the plan of placing a hoisting engine upon a scow
and snaking the logs out of the swamp. By this plan
the logs, which are drawn in at the rate of 600 feet
a minute, are capped with steel cones, which prevent
them from imbedding in the soft ground
or catching against obstructions. The

TARGET PRACTICE WITHQUT AMMUNITIOR.

an abundance o}' ultraviolet rays of extremely small
wave length, with a fair proportion of lower refrangi-

" bility; to these ultraviolet rays quartz is transparent,

transmitting 60 per cent through 4.4 millimeters, gel-
atine is quite opaque, ice is as transparent as air, and
For use, as blood is
opaque to the rays they are passed through ice made
tc press upon the region affected, so as to make it
an&mic.

Abraham Lincoln’s genius as an inventor will be
exploited at the World’s Fair. His famous device for
lifting stéamboats off the shoals will be shown in the
transportation déphrtment.
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endless-rope pull-boat engines have 44-
inch winding drums, and each weighs
33,000 pounds. ‘Another up-to-date ap-
paratus is the log gatherer, which is
similar in construction and operation
to the steam skidder previously describ-
ed, but which is designed for lighter
work than the skidder, being especially
applicable to conditions in the low flat
pine regions upon the Atlantic coast.
On the Pacific coast log-hauling en-
gines with cylinders 10 by 12 inches
and drums capable of holding 3,000 feet
of wire rope are in use and in mountain-
" ous districts there are utilized what are
known as mountain loggers. The log-
ging railroad is run up the valley or
cove between the ridges, and the logs
are gathered by  means of conveying
cableways, and, clearing the rocks and
creek in the bottom of the gorge, are
deposited along the railroad, where they
can be loaded upon cars by-a steam
loader, or even by the same engine
which has moved them to the loading
roint. This system is in extensive use
in the pine regions of Maine and the
-hemlock regions of Pennsylvania as
well as on the Pacific slope. In the
northern lumber districts, embracing all sections of
the country from the Adirondacks to the extreme
Northwest, where logs must be taken out during pro-
tracted periods of cold weather vie ordinary highways,
remarkable achievements have been made in the oper-
ation of ice logging-roads. Such a road is laid out and
graded in the autumn, and upon the advent of cold
weather is flooded by any one of a variety of methods.
In many localities the water is hauled in eighty-barrel
tanks mounted on sleds, and with an arrangement of
pipes which directs the flow over the roadway as the
sled progresses. During the season of activity many
teams must be kept busy hauling water night and day,
in order to keep the roads in condition. A rut-Cutting
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The End of a Seven-Mile Lumber Slide.

Lumber Rait on Puget Sound. Loading Lumber on a Lake Schooner.
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machine cuts out the ice where the runners of the
log sleds run. A team of horses will haul surprising
loads over these ice-paved highways. Fifteen tons of
logs is accounted only an average load, and in some
districts there has been adopted a system known as

trailing—hitching three sleds one behind the other and

pulling them with the same horse power. In this man-
ner loads aggregating seventy-two tons have been mov-
ed successfully.

The redwood forest belt of California, whichtextends
along the coast range of mountains from the vicinity
of the Oregon line southward three hundred miles to
the bay of Monterey, affords most striking exemplifi-
cations of the possibilities of machinery and power ap-
plications to traasportation in the lumber industry.
Power appliances are utilized almost exclusively in
getting out and loading the logs, and bull teams, each
consisting of seven or eight yoke of oxen, are em-
ployed for ordinary highway transportation. At the
mouth ot the Noyo River and other points, where the
seacoast is bold and where wharves cannot be main-
tained, an ingenious method is employed for loading
deep-sea ships. A steel-wire cable is stretched from
the high bank to the vessel, and on this is operated a
traveler from which depends a sling of chains carrying
the load of lumber. The force of gravity carries the
load to the ship, and the traveler is hauled back by a
donkey engine. About one hundred and fifty thou-
sand feet of lumber is the daily loading record with
this apparatus at Noyo River. At many points along
the Mendocino coast this plan of loading lumber is
employed where there is no harbor at ail, and where
the cable is run directly out to the open sea.

In California also the employment of the traction
engine as a transportation agent in the lumber in-
dustry has reached its highest development.
too large to be hauled easily by six and eight horse
freight teams, and yet forming a traffic scarcely large
enough to justify the construction of a railroad, are
hauled expeditiously and economically by the trac-
tion engine freighting outfits. The engines in use in
the lumber districts of the Pacific coast will haul a
load of from 40 to 60 tons at a speed of two to three
miles an hour, and will ascend, with full load, grades
of 10 per cent. A traction engine freighting train con-
sisting of the engine and five lumber trucks’is capable
of turning in a circle the diameter of which is only
49 feet.

The traction engine is also employed to load the logs
on the trucks. The engines travel through forests
without having the roads previously prepared, and
under such conditions a traction engine has hauled
15,000 feet of logs on two trucks down a 17 per cent
grade. An aggregate of 30,000 feet of lumber has been
hauled up a 10 per cent grade by a single engine, and a
60-horsepower engine on one occasion unloaded 50,-
000 feet of lumber from six trucks and took on water
and fuel for the return trip in the total elapsed time
of only 55 minutes.

The water transportation of lumber partakes of its
most picturesque form in the construction and manage-
ment of the giant rafts, which are used to convey
logs and lumber from Puget Sound to San Francisco.
A lumber raft of the type constructed on the Pacific
coast is about 400 feet in length, and contains ap-
proximately 5,000,000 feet of lumber. The log or pile
rafts are usually made up of logs averaging about
60 feet in length. From 12,000 to 15,000 piles are em-
bodied in such a raft, which thus contains about 800,000
feet of piling. One of the log rafts constructed at
Astoria a short time since was 625 feet in length, 60
feet beam, 32 feet deep, and had a draft of 20 feet.
Some of the piles had a length of 120 feet and a di-
ameter at the butt of 22 inches. A large force of
men worked for eight months in the construction of
the raft, which cost $30,000 to build.

In order to hold the logs forming the raft in place,
1%-inch chains are passed around the mass of piles
every 12 feet of length. Running fore and aft through
the center are two 2-inch chains, one holding the bulk-
heads at each end and the other attached to the haw-
ser. From this tow chain are lateral chains running
out from the center to connect with the encircling
chains. There is provided 75 fathoms of 1%-inch tow
chain and 150 fathoms of 14-inch manila hawser. These
immense rafts are towed to San Francisco by powerful
tugs. Some idea of the saving in cost effected by
the rafting method may be imagined, when it is stated
that in the case of the annual consumption at San
Francisco alone, amounting to 30,000 piles a year, the
saving over the cost of material prior to the intro-
duction of rafting amounts to $150,000 per year. The
rafting method has bteen employed to some extent on
the Atlantic coast, and on one occasion a raft of 645
feet in length, containing 1,000,000 feet of piling, was
towed from Nova Scotia to New York.

Almost every phase of lumber transportation is char-
acterized by an element of the picturesque, but the
spectacular features of the industry reach their cli-
max in the “drive,” whereby advantage is taken of the
spring thaw to fioat the winter’s accumulation of logs
down streams and rivers to the sawmills. When a

Loads -
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“jam” results, the lumbermen are ealed upen to per-
form some of theemost arduous and most hazardous
work known to the world of industry, and very fre-
quently it is found necessary to employ dynamite to
break the jam. The logging railroad has to a con-
siderable extent displaced this old-fashioned method

--of bringing the logs to the sawmill, and even in locali-

ties, such as some parts of the Adirondacks, where
water transportation is still adheregi “'to exclusively,
the lumber companies have constructed great filume
systems, often many miles in length and with “feeders”
similar to those of an-irrigating canal. By means of
these narrow artificial waterways, logs are conveyed
from remote lumber camps to the rivers or streams,
down which they float to the sawmills.
—_—
AN EARLY ROAD LOCOMOTIVE.

The early miniature road locomotive which we il- .

lustrate was the ingenious mechanical creation of Will-
iam Murdoch, the well-known asgistant to James Watt,
and the first to discover the illuminating properties
of coal gas and to reduce his discovery to practical ap-
plication. !

. The machire should, perhaps, be more strictly term-
ed an automobile, since it was essentially" a road ma-
chine. Murdoch, as is well known, while co-operating
with Watt, invented several devices in connection with
steam engines, the most important of which, no doubt,
were the “D” slide valve and the eccentric. The pre-
cise date at which Murdoch made his first attempt at
the construction of this workable locomotive is not
known. According to the testimony of Murdoch’s son,
it was invented and constructed in 1781, but another
reliable source places it at 1784. Certain it is, how-
ever, that it was built some time between 1781 and
1786. During these years, Murdoch was working at
Redruth, in Cornwall, upon the erection of some pump-
ing engines for Messrs. Boulton & Wati, and in Aug-

MURDGCHE'S ENGINE.
Length, 19 inches; height, 14 inches; ex.'tmme width, 7 inches; pison, 3§
inch diameter ; stroke about 2 inches.

ust of 1786 the firm’'s agent at Redruth wrote to his
principals: “William Murdoch desires me to inform
you that he has made a small engine of 3-inch dia-
meter and 13%-inch stroke, that he has applied to a
small carriage which answers amazingly.” Upon the
receipt of this intelligence, Boulton inspected Mur-
doch’s creation, and described, to Watt, in a letter the
next month, that Murdech “had made his steam car-

- riage run a8 mile or two in River’s great room, making

it carry the fire shovel, poker, and tongs. Williem uses
no separate valves, but uses the valve piston.”

" James Watt, however, had long before ‘devoted his
attention to the question'of steam propulsion upon’
roads, but although he took out a patent describing a
locomotive in 1769, he did not build an engine upon
his designs, owing to pressure of work, and trouble
that he was experiencing in establishing and proving
the validity of certain of his previous patengp.

As may be seen in our illustration, Murdoch’s ma-
chine is rather primitive in its design, but yet it eon-
tains some of the features ofethe engine of to-day in
a crude form. It is very small, and is in reality
merely a model, since it is only 19 inches in length,
by 14 inches in height, and 7 inches in extreme width
over the driving wheels. The frilme_ of the locomotive
consists of a rectangular piece of wood mounted upon
three wheels—two driving wheels at the rear mounted
on an axle with a crank, and a single steering wheel in
front, placed in the center underneath the board, and
running in a fork. Steering was accomplished by
moving the little han@le‘ above, to which the fork was
attached, in the desired direction.

The boiler is placed behind the driving wheels. It is
a small rectangular vessel, made of brazed copper, 4%
inches long, by 314 inches wide, and 33 inches high.
A flue- i8 ﬁttgd obliquely into the boiler, contracting

from a circular chamber, forming the flrebox, to a

small funnel in the top of the boiler. Murdoch used
a small spirit lamp to generate the necessary heat, ar-
ranging it to burn within the firebox, and the gases of
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combustion were carried off by the fiue. The steam
eylinder is mounted above the boiler, with the lower
part thereof passing into it, so that part of the cylin-
der is surrounded by steam. The piston rod passes
out of the cylinder upward, and is connected to one
end of the vibrating beam, which passes to the front of
the carriage, where it is pivoted into the upper end
of an upright stout pillar. The diameter of the piston
is only 84 inch, and the stroke is approximately 2
inches. The piston rod is actuated simply by the ex-
pansive force of the steam alternately raising and de-
pressing the piston, after which the exhaust passes
out into the atmosphere. The piston rod, in moving
up and down, causes the beam -to turn the driving
wheels, by means of a connecting rod attached to the
crank of the axle, and the carriage then moves either
forward or backward. The arrangement of the steam
valve is ingenious, as it is driven from the beam by
a projecting rod, in such a way that the valve is moved
at the finish of every up and down stroke by the last
portion of the upward or downward movement of the
beam. The valve piston has two' pistons, ground to
work easily, yet pressure proof, in the valve cylinder.
The space between the two pistons is in constant com-
munication with the boiler, and the steam enters
through two orifices—one at the top and the other at
the bottom of the cylinder—arranged in such a manner
that when the piston valve is up, the steam enters the
upper orifice, and forces down the piston, while the
exhaust steam from the under side escapes through
the lower orifice into the air through a tube connect-
ing the two pistons of the valve. Thus this valve is
virtually a double piston slide valve, with a hollow
piston rod for the exhaust.

The safety valve is placed near the steam cylinder,
being let into the boiler and held down in position by
@ amall tongue of metal. To preserve the balance of
the engine, and to prevent its tipping up through the
extra weight thrown on the back by the admittance of
water into the boiler, a compensating leaden weight is
placed above the steering wheel. The wheels are
built of brass tubing brazed at the joints.

When Murdoch had convinced himself of the prac-
tical working of his engine in running round his
room, he submitted it to a severe trial on the high
road, where it gave a very conclusive evidence of its
traveling powers by outrunning its designer. It was
on one of these trials that Murdoch threw the unso-
phisticated village vicar into a terrible paroxysm of
fear. ‘Murdoch had taken his engine, one night, out on
the high road near Redruth, lighted the lamp, got up
steam, arnd started the engine, he himself following it.
The vicar was walking along the road, when he espied
the light of the lamp, heard the steam hissing, and the
rumbling of the wheels. As it was too dark for him
to perceive the object, he gave vent to terrific shrieks
of terror and fled for his life, thinking His Satanic
Majesty was after him.

When the possibility of Murdoch’s engine was shown
to Watt, the latter advised the inventor to discontinue
his experiments, as he feared they might seriously in-
terfere with the inventor’s regular work. Subsequently,
however, Watt offered to advance Murdoch $500 to
found a locomotive business, with the latter as partner,
if the inventor could build, within a year, an engine
capable of hauling a carriage carrying two persons,
in addition to the driver, together with two hours’
supply of fuel and water, to travel at four miles an
hour. It is said that Murdoch built three locomo-
tives in all, the last of which was a large one, but of
this there is no conclusive evidence. Certain it is, how-
ever, that in 1786, Murdoch abandoned his experiments,
The inventor never again attempted to solve the prob-
lem of steam locomotion, and only kept his first engine
to exhibit as a curious toy to his intimate friends.
The engine remained in the hands of the Murdoch
family until a few years ago, when it was secured by
Sir Richard and Mr. George Tangye, the eminent Eng-
lish engineers, to whom we are indebted for permission
to publish the photo of what is indubitably the most
historical relic in the annals of steam locomotion,

Rotary converters operated six-phase will give from
35 to 45 per cent greater output than when operated
three-phase, according to an article by Mr. A. S. M.
Allister in the American Electrician. Hence economy
dictates three-phase transmission, with transforma-
tion to six-phase at the converters. The simplest
method is to use three transformers, the primaries

. being either star or delta connected and the secondar-

ies star connected. A delta connection on the ‘low-
tension side, as well as on the high-tension side has,
however, the advantage that the breakdown of omne
transformer does not render the plant useless, as the
two remaining transformers take the load of the miss-
ing one.

The United States Steel Corporation will make an
exhibit at the World’s Fair that will cover two acres
of floor space in the Palace of Mines and Metallurgy.
It will be the first exhibit of so wide a scope ever at-

"tempted, and will cover every branch of the industry.
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A CHILDREN’S SCHOOL FARM IN THE -HEART OF A
GREAT CITY.

It may come as a surprise to some of our readers
that there are children in New York that have never
seen a tree—the parks are too far away, and the car
fare is not forthcoming. Practical sociology in New
York has developed wonderfully in the last few years,
and some of its most interesting phases deal with
children. We hear constantly of the *“East Side” of
New York, but how about the great
terra incognita, the West Side? One

Scientific American

THE LATEST APPLICATIONS OF THE GASOLINE
AUTOMOBILE MOTOR.

Following the lead of the De Dion & Bouton Com-
pany, of France, the Olds Motor Works, of Detroit,
Mich., have started to adapt their automobile motor—
a motor that has stood the test of three seasons’ use
in their popular runabout, one of which made the jour-
ney overland from San Francisco to New York recently
—to some of the various uses to which it can be put.
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tion car and its chassis give a good idea of its ap-
pearance and construction, and show some of the re-
cent improvements that have been made. The Olds mo-
tor has been lightened by reducing the water jacket
to about half the length of the cylinder. Heat radiat-
ing flanges are now cast on the lower half of the cylin-
der in place of the water jacket, which only covers
the combustion chamber and the travel of the pis-
ton head. In all other respects the chassis is the same
as that shown in our Automobile
Number of April 11 'last.

block houses 636 fami'lies, and it
has only one bathtub. This awful
congestion results in the creation
of a hotbed of crime. Environment
is a most important element in
life, and this fact is recognized by
all workers for social and indus-
trial betterment. To the poor child,
flowers and plants are everything;
their unfolding life and beauty is
a constant source of wonderment
and delight to them. What can be
done in the way of uplifting a whole
neighborhood can be seen at De
Witt Clinton Park, a tract of bar-
ren and unpromising land at 534
Street and the North River. Here
swings, band stands, and an open-
air gymnasium are provided, and
in time it will become a real park,
but at present there is only one
bright feature, and that is the
Children’s School Farm, which owes
its being to the wise work of Mrs.
Fannie G. Parsons.

A plot of ground 200x100 feet was
‘fenced off, and surfaced with new
earth. Then the area was broken up into plots 4x12
feet, the paths being 114 feet wide. Each boy or girl
is assigned one of these plots to cultivate, and they
grow radishes, peas, lettuce, onions, beans, beets, tur-
nips, endives, carrots, and-kale, as well as buckwheat,
wheat, and rye for nature-study in the schools. There
is great rivalry among the children as to who shall
grow the largest radish or have the best-kept plot. A
gardener furnished by the city Park Department, to-
gether with the lady superintendent, who is a graduate
from an agricultural school, .furnish the instruction.
The children are allowed to take home the produce or
sell it. Gradually the parents become interested, and
as a power for good this little plot of ground is phe-
nomenal. As Mrs. Parsons says, it is easier to furnish
an occasional farm

A CHILDREN’'S FARM IN THE HEART OF NEW YORK.

Our illustrations show a railway inspection car, con-
sisting of a standard runabout outfit mounted on a
suitable frame and carried on four 20-inch pressed
steel car wheels of very light construction. The axles
and underframe are of cold-rolled steel, with outer
casings of number 11 gage steel tubing. As the motor,
which is the standard, 414-horsepower, runabout en-
gine of 41 inches bore by 6 inches stroke, is fitted with
the regular two-speed-ahead-and-one-reverse transmis-
sion, the car will ascend any grade met with on rails
up to a point where traction fails, and carry four people
while so doinig. The speed on the level which it is
able to attain, is said to be 35 miles an hour, while it
will travel from 80 to 100 miles on one filling of the
water and gasoline tanks. The views -of the inspec-

plot than to main-
tain reformatories
and prisons Jlater
on. To those who
are not actually
criminal, such an
environment would
be the salvation of
many.

In addition to
the farm, there is
a farmhouse on a }
plot 50 x 50 feet.
While very small
and made of the
cheapest materials,
it shows how it is
possible to make a
single room home-

like. Two little
housekeepers a day

A Gasoline Inspection Car.

are appointed, and
they are taught
how to c1 e an
house, and in their
excitement a n d
pleasure they have
been known to
wash clean towels
and dust the roof!
In one corner of
the yard is an in-
closure devoted to
“Clinty,” the young
pig, which is cer-
tainly the most be- I
washed youn g
porker in t h e
world. On the
whole a trip to the
park is an inspir-
ing one, as show-
ing what a few
people are willing
to do for the up-

" Admiralty for 1904 comprises 70 vessels.

Chassis of the Inspection Car.

1 Another new application of the
| Olds motor is its use on a light de-
livery wagon. This wagon was de-
signed to fill the demand for a ve-
hicle which should be instantly
available for quick work over long
distances into the country, where
the use of a horse-drawn or an elec-
trically-propelled delivery wagon
would not be considered. The ma-
chine has a carrying capacity of
500 pounds and a space in the box
of one cubic yard." It is 8 feet, 2
inches long; 5 feet, 2 inches wide,
and 6 feet, 8 inches high. Its wheel
base is 6 feet, and its tread 4 feet
7 inches, The wheels are of the ar-
tillery type, and are fitted with 28 x
3-inch detachable tires. The water
and gasoline tanks are of sufficient
size to run the machine 100 miles
on one filling. The vehicle is suit-
able for all kinds of light delivery
work, and, although normally the
heat of the motor is not communi-
cated to the box to any great extent,
a heat radiating system by means
of pipes coming from the muffler, can be arranged for
use in winter, if the wagon is to be used for the
delivery of perishable goods, such as flowers, or the
like.

These two recent productions of the Olds Company
will undoubtedly find a wide use in the field for which
they are intended, and they are but a sample of the
many fields of usefulness which lie open for the ex-
ploiting of the modern American gasoline motor.

Freneh Naval Programme.

The naval construction programme of the French
Of this huge
total, 59 are to be torpedo boats, which are to be con-
structed by private shipbuilding firms. Sixteén new
submarine boats are
to be laid down.
The remaining ves-
sels comprise one
armored cruiser of
13,644 tons and 23
knots speed and
two torpedo- boat
destroyers of the
Stylet type with a
displacement of 335
tons and a speed of
30 knots. The tor-
pedo boats are to
be of 26 lmots
speed, and, like the
new English ves-
sels of this type,
are to be stoutly
constructed without
sacrificing strength
for speed.

-

Rev. O. H. Lee,
Milwaukee, Wis,,
has recently made
arrangements with
a company which
will engage in the
manufacture of
typewriters after a
design worked out
and patented by
him. The advan-
tage of this ma-
chine is that the
operator is not
compelled to pause
at the end of the
line to return the
carriage, as with
nearly all of the
machines at pres-
ent on the market,
but as the cylinder

SO LY is perpendicular

lifting of their
brethren of the
glums.’

A Light Gasolinz Dellvery Wagon.
THE LATEST APPLICATIONS OF THE GASOLINE AUTOMOBILE MOTOR.

© 1903 SCIENTIFIC AMERICAN, INC

Chassis of Delivery Wagon.

and the lines run
around it, the writ-
ing is continuous.
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RECENTLY PATENTED INVENTIONS.
Apparatus for Special Purposes,

PROCESS OF MAKING ALUMINA AND | ana.
Hamilton, | granted to Mr. Sholty which relate to former:
\ patents granted to him. The cabinets are sup-

BY-PRODUCTS.—L. R. KEo0GH,
Canada. The object of the invention is to pro-
vide an improved process for the manufacture

of alumina and by-products, such as hydro-|these a sliding board which can be drawn out .
chloric acid, sodium sulfate, sodium alumlnate,lfor use as a desk.
sodium carbonate, and other substances that; carries the typewriter and the case,
may be contained in clay, kaolin, bauxite orl

Miscellaneous.

CABINET.—B. W. SHOLTY, Decatur, Indi-
Two pdatents on cabinets have been

plied with numerous drawers and above

Above the Dboard :a slide
the latter
having an adjustable copy-holder and a prop

other aluminous ores, sulfate of aluminium or : for tilting the case to Lring the holder nearer

other aluminious materials to be treated, and,
sodium chlorid. This invention is a division
of the application for a former letters patent!
{iled by Mr. Keogh.

Electrical Devices.

TROLLEY.—S. STIiTTS, Ironton, Ohio. The
invention has reference to a means for facili-
tating the lubrication of trolley-wheels; and it:
comprises certain novel devices enabling greasel
or any other lubricant to be used and to be,
pressed steadily into the bearing of the trol-
ley-wheel, thus keeping the wheel constently
lubricated.

Englneering Improvements.

AIR - BRAKE ATTACHME.NT. — F. B.
O’'BANNON and F. J. CHAMBERLAIN, Albu-
querque, New Mex. The prime object in this
case is to enable the auxiliary reservoirs in an
air-brake system to be recharged without re-
leasing the brakes by the engineer in his cab,
thus placing the absolute control of the sys-
tem in the engineer’s hands. This is attained .
by providing a cock or other means for con-
trolling the exhaust from -the triple valve and
providing for the cock an actuating means
itself actuated by the pressure in the train-
pipe. Thus the valve may be permitted to
exhaust or prevented from exhausting at the:
engineer’s will, by raising or lowering the |
train-pipe pressure. ’

STRAINER.—F. G. Brown, Sheffield, Ala. .
Mr. Brown claims that the object of this in-
vention is the provision of a new and im-
proved pipe-line attachment for straining water
or other liquid flowing through the pipe- linei
to prevent trash or other extraneous matterl
from passing with the feed-water into the boil-!
er or other apparatus.

BOILER.—J. McWIiLLI1AMS, Jersey City, N
J. The object of the invention in this case ls
to provide a new and improved boiler which:
is arranged to insure quick circulation of the
water and to produce a large heating-surface
in a comparatively small space. The boiler is;
very serviceable for use as a marine boiler.

MARINE BOILER.—P. GRUNEWALD, Duis-
burg, Germany. The aim of the inventor in
this case is to provide a new and improved
Loiler, more especially designed as a marine
boiler ‘and arranged to insure quick heating
of the water and generation of steam to a
high pressure with safety and without requir.
ing undue increase in the thickness of the boiler
material.

Hardware.
SASH-FASTENER.—I1. A. SHAW, Hutchin-
son, Kan. The object in view in this case is

the provision of a construction' capable of easy
application to a sash for the purpose of hold-
ing it tight against the window-stop, for stop-
ping it at any height, and for locking the sash
when lowered. The device will not be clogged
by dust or dirt, and it embodies a pull or lift
Ly the aid of which the operator is able to se-
cure a firm grip on the sash, so as to raise it
‘to good advantage should it become wedged in
place.

NUT-LOCK.—F. M. Boss, Waldron, Ark.
This invention has reference to that class of
nut-locks in which the bolt is provided with a
longitndinal groove or recess, in which is ar- :
ranged a suitably-constructed spring adapted
for engagement with one of a series of grooves
or notches formed interiorly in the nut or bur,
and thereby locking it against reverse turning
on the bolt.

Machlnes. and Mechanical Devices.

SHREDDER-FEEDER.—G. W. CRANE, Veed-
ersburg, Indiana. In this patent the invention
refers to improvements in devices for feeding
ccrn to shredding-machines ; and the purpose is

to provide a feeder of simple construction that !

will obviate the necessity of a person placing
his hands near the shredding devices, thus
avoiding accidental cutting or injury to the
hands.

WASHING-MACHINE.—P. R. ENSMINGER,
Anaconda, Mont. The present invention is re-
lated to improvements
the object being to provide a washing-machine!
Ly means of which fabrics may be rapidly and
thoroughly washed by forcing the
tbrough the material by both compression and
suction.
tation and rubbing action.

Of Interest to Farmers.

HARVESTER.—E. A. MAINGUET, Evange-
line, La. In this harvester the -eutter bar
is supported in guides in advance of an endless
carrier which carries the grain to the packer.
The packer comprises an endless apron pro-
vided with teeth which is operated by pitman
connection with the cutter bar. The base of
the packer consists of spring plates of special
form. The operating parts are so disposed as
not to. become clogged by the grain.

the eye. The cabinet has side shelves which
can be drawn forward and means to automati-
cally adjust brackets to hold the shelves up|
for use. Thé DLrackets turn out of the way ;
when the shelves are pushed back.

DESIGN.—E. T. WHELAN, Jersey City, N. J
This is an ornamental design for a grave-mark.
The figure in front elevation shows the body'
of a wreath representing a series of over-
lapping leaves tied at the lower central portion
and an ornamental open panel at the top in
which a name plate is to be fitted.

NoTE.--Copies of any of these patents will be"

furnished by Munn & Co. for ten cents each.
Please state the name of the pateutee, title ot
the invention. and date of this paper.

HINTS TO CORRESPONDENTS.
!

i Names and Address must accompany all letters or
no attention will be paid thereto. This 8 for
otr information and not for publication.

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

Inquiries not answered in reasonable time should be -
repeated; correspondents will bear in mind that!

some answers require not a little research, and,
though we endeavor to reply to all elther by

| }]etter or in this department, each must take
is turn.

\ tised in our columns will be furnished with

the same.

Special Written Information on matters of personal

. rather than general interest cannot be expected
wWtbhout remune rsion.

Scientific Americen Supplements referred to may be
had at the office. Price 10 cents each.

price.

, Minerals sent for examination should be distinctly
: marked or labeled.

| ery and tools.
in washing-machines,;

water

The material is kept in constant agi—E

Business and Personal Was.

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

MUNN & CoO.

Marine Iron Works. Chicago. Catalogue free.
Inquiry No. 4673.—For makers of machines for

, pulling trees and stumps.

AUTOS.—Duryea Power Co., Reading, Pa.

Inguiry No. 4674.-For manufacturers of a pneu-
matic floor sweeper or cleaner.

Y¥or mining engines. J.S. Mundy, Newark, N. J.

Jnguiry Neo. 467 3.-—-For makers of hydraulic rams
suitable for furm water works.

*U. 8.” Metal Polish. Samples free.

Inquiry No. 4676.—For a gas engine of *§ horse
power.

House number patent for sale.
. New York.

Inauiry No,

Indianapolis.

Inventor, Box 773,

4677.—For address of the makers of

i the Brotherbood three cylinder engiue; cylnders 120

degrees apart.

Handle & Spoke Mchy.
Chagrin Falls, O.

Inguiry Neo. 4678.—For parties who manufacture
and instull small gas plants for small town.

Mechanics’ Tools and materials. Net price catalogue.
Geo. 8. Comstock, Mechanicsburg, Pa.

uiry No. 4679.—For manufacturers of a
douh e atereopticon, using acetylenegas or electncxty
(gas preferred.)

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

Inquiry No. 4680.—For machinery to manufac-
ture apple barrel stock.

Ober Mfg. Co., 10 Bell St.,

I want to place patented cigar holder, also bicycle
support on royalty. A. E. Dodson. San Diego, Cal.

Inquiry Neo- 4681.—For addresses of electrical
jobbers and manufacturers of electrical goods.

Let me sell your patent. I have buyers waiting.
Charles A. Sc¢ott, Granite Building, Rochester, N. Y.

Inquiry No. 4682.—For manufacturers of small
mechanical noveities.

Automobiles built to drawings and special work done |
o cated with a suitable oil that is absolutely free

promptly. The Garvin Machine Co.,
Spring Streets, New York.

Inquiry No. 4683.—For a flax-spinning machine.

The largest manufacturer in the world of merry-go-
rounds, shooting galleriesand hand organs.
and terms write to C. W. Parker, Abilene, Kan.

Inquiry No. 46584.—
chine, a sand wheel and a press for printing wood
boxes.

Empire Brass Works, 106 E. 129th Street, New York.
N. Y., have exceptional facilities for manufacuring any
article requiring machine shop and plating room.

149 Varick, cor.

Inquiry No. 4683.—For machinery for making
wood tanks, etc.

'I'he celebrated ** Hornsby-Akroyd™ Patent Safety Oil
Kngine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

Inquiry No. 4686.—For manufacturers of tuy '
rubber gas balloons.

Contract manufacturers of hardware specialties, ma.
. chinery, stampings, dies, tools. etc. Excellent market-

ing connections. Edmonds-Metzel Mfg. Co., Chicago.

Inquiry No. 4687.—F0r wholesale dealera in an
alloy called ‘* Magnalium.”

PATENT FOR SALE.—Automatic horses. A 1 propo-
sition St. Louis Exposition. See SCIENTIFIC AMERI-
CAN, March 7, 1903. Working model.
156 Fifth Avenue, City.

|
Inquiry No. 4688.—For the maker of a hack saw

blade known as the ** Horse Shoe Brand.”

Manufacturers of patent articles, dies, metal stamp-
ing, screw machine work, hardware specialties, machin-
Quadriga Manufacturing Company, 18
South Canal Street, Chicago.

Tnquiry No. 4689.—For manufacturers of ma-
chinery for making gas for gas engines.

Kepresentatives for Spain.—Hormaechea, )Elorriua;
& Co., Calle Libertad No. 1. Po.10., Bilbao, Spain. Offer

their services to represent American manufacturers of
novelties and new patented inventions.
agencies to entire satisfaction, guaranteeing best ser-
vice. A 1lreferences furnished to parties interested.

Tuquiry Nao, 4690.—For makers of amall station-
arv engine 1 h. . and not heavier than 20 pbunds for
running ice cream freezer or churning butter.

¢ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway
New York. Freeon application.

Inquiry No, 4691.—For makers of gmall steam
engine castings, also of small, double ypright marine
engines.

PATENT FOR SALE.—Stamp and Envelope Sealer. |
Patent allowed. E. A. Emmerling. 1077 l<_’irst Av.N. Y.

Tonquiry No. 4692.—For castings and materials
for building a one-half horse po wer dynamo.

For prices *

E. P. Thompson,

Will handle’

' (9205) J. McD. says: 1 What is the
proper pressure to figure the nominal horse
power of a steam engine—half the boiler pres-
sure, or two-thirds? 2. What per cent do you
subtract from answers when you have figured
horse power of engine? That is, what per
cent do you allow for friction? I know that
the indicator is the only proper method, but
want to know the proper answers to ques-
tions. We will say that 8 per cent is allowed
for friction. 3. Give receipt for a lubricant
for fastrunning bearings that heat wup. I
want to make it in small quantities. Shaft:
makes 1,600 turns a minute. They will run
* for weeks, and all of sudden they will heat.
A. We would say that the nominal horse power
i of a steam englne depends on the character of’
Ithe engine as well as on the boiler pressure.
. If you know the boiler pressure, the average
point of cut-off, and the average amount of
_compression, you can construct an imaginary
indicator card which will give you the prob-:
able mean effective pressure, neglecting the
" throttling effects of the valves. It is cus-
tomary to assume that the true mean effective
pressure will be from 80 to 95 per cent of
the mean effective pressure determined in this
way, depending on the type of engine. The
friction of an engine also depends on the
character of the engine, and varies from.
about 4 per cent of indicated horse power
to about 12 per cent of the indicated horse
power; 6 or 8 per cent would be perhaps a
fair average. We can give you no receipt for

bearings from heating. If they run satis--
factorily for- weeks and then suddenly heat, "
the difficulty probably is that small particles
of dirt or grit occasionally get into the bear-
ings, which cause them to heat. The only
practical suggestions that we can give you
are always (1) to be sure that the boxes and
shaft are as smooth as it is possible to get
them ; (2) to protect them in every possible
|way from dust and dirt; (3) to be sure that
they are continuously and generously lubri-

| from dirt. A pure, light mineral oil is prob-
| ably the best lubricant for your purpose. For
lhigh—speed bearings the oil should be very
fluid.

NEW BOOKS, ETC.

THE TowgeR CLOCK DESIGNED AND MADE
FOR THE UNIVERSITY OF CHICAGO BY
THE CHIcAGO MaNUAL TRAINING

| ScHoor oF THE UNIVERSITY OF CHI-
cago. By Earl Bixby Ferson, A.M.
12mo. Pp. 57.

i It would be hard to conceive a more elogquent

For a small box-nailing ma-"

drummer for a school than such an exposition

of work actually accomplished. It is a mistake

'to suppose that a clock must be made Ly a
clock maker. A large clock is within the
province of the mechanical engineer. Both the
time train and chime train are admirably de-
signed. The pamphlet is reprinted from the
American Jeweler.

MunicipAL CiviL SERVICE EXAMINATION -

William Bev-
16mo. Pp.

Papers. New York:
erley Harison. 1902.
149. Price 25 cents.

REPORT oN CuBa. By H. D. Dumont.
New- York: The Merchants’ Assocm-
tion. 1903. 8vo. Pp. 40.

INDEX OF

For which Letters Patent of the
United States were Issued
for the Week Ending
October 6, 1903,

AND EACH BEARING THAT DATE.

LSee note at end of list about copies of these patents.| |

Acid, alkyloxyalkyliden esters of
lic, J. Callsen
Adding and subtracting integers and frae-
tions, machine for, B. Bundy
Advertislng book, J. H. Asbury
Agricultural lmplement J. Downin,
Air compressors air conduit for hy
0. WEDDAT +evesereersersssnnens T40

sallcy-
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addresses of houses manufacturing or carrying.

Books referred to promptly supplied on receipt of]

making a lubricant which will prevent your'

INVENTIONS

Ammunition distributing apparatus, W. C.

Manning  ..iieiiiiiiiii it 740,673
Amusement device, C. A. Needham.. 740,685
Auger, W. M. POLter .....o.coueeen. T40,692
Auger blank die, 1. W. Smith. 740,936
Automobile, F. M. Leavitt.......... . 740,666
Automobile body, J. H. MacAlman....... 740897
Automobile transmission gear, A. M. Jen-

Vl_uns ................................. 740,659
Awning, Rees & McDonnell .. 740,921
Awning fitting, O. Whitmore 40,9w
AX or. tool handle wedge, G. P. Morrill... 740,583
Axle and wheel, car, M. P. Gerbing..... 40,976
Axle box dust guard A. Boren........... 740,621
Bait holder, V. Gebhardt........ . 740,416
Ball, H. D, Day............. . 740,403
Ball float, J. P. Burlingame. .. 740,625
Ball retalnel L. Myers..... . 740,681
Bank, ehllds J. Philllps ......... 740,776

Barrel head, Mourning & Taylor.

Bath tub trap J. H. Fitzgerald...... ceess T40,
Battery. See Storage hatgtery 40,639
Bed, J Gillespie .........c.viiiiiiiiennnn 740,550
Bed folding, C. L. Gamer. . 740,845
Bed invalid, R. L. Johnson. 740,867
Beds, ete., 1eaf support for sofa, O. R.

Hunt ... i i i, 740,667
Beer pasteurizing apparatus, M. Fesen-

Meier ...ceieeiiaeeannnaanann 740,837
Bell, polarized electric, F. B. Cook.. 740,744

Belt driven elevator, C. E. Torrance......
Beverages, producing, F. Brandnper..
Bicycle, H. P. Seymour
Bicycle gear, J. H. Trisme!
Bicycle, spring frame, J. H. Guiley et
Blanket roll strap or poncho holder,

. 740,554

H. Tabler .................. 740,712
Blind fascia, sun, S. Prebble . 740,916
Block signal system, automatic, .

Wilson ....iiiiiiiieiiiniiennann 740,506
Blowpipe rest, W. H. Moo 740,456
Boiler tube sheet, G. H. Rheutan 40,923
Bolt holder, Grandchamp & Schlehr . 740553
Book edge cutting machine, E. Grusse,

741,002, 741,003

Boot or shoe welt, C. T. Wood.

. 740,607
Bottle filling machlne, G. Norton

740,899

Bottle filling machine, J. K. Weed........ 740,997
Bottle, non-refillable, jol Ondra...... 740,773, 740,774
Bottle, non-refillable, J. M. Stafford...... 740,995
Bottle or jar stopper, D. L. Bollermann.. 740,620
Bottle washing aparatus, Parker & Goebel, 740,990
Bottles, jars, etc., stopper or closure for,

W. S. DOrImAN t.uiviineenennnnnnnnnas 740,631
Bottles or jugs with aerated liniu!da appa-

ratus for filling, A. Schroedter ....... 740,931

Box fastener, C. W. Beehler
Brake slack adjuster, E.
Bread, H. Hosmer...............
1 Brick truck, C. A. Carlson 7
Bricks, system of bullding, C. Nathan...

i 'Brush, J. F. RUDKIE....ueruunnune onennnss
Brush holder, C. A. Eck..................
Brush strap fastener, F. H. Loveless.
Buckle, G. 8. Geddes...........000u..
Bue le,

Buckle,
Buckle,

L. Sanders...........
Buckle, safety, Englerth & Schuett.
Bulldozer, J. S. Goldberg.................
Butchers blade bone extractor, K. Wintsch,

Butter mold, W. 8. FKFarnsworth.
Butter prmter, T. L. Valerius

Button making machine, G. W. Pelton.... 740,991
Button or stud, collar or cuff, R. Benedict 740 615
(abinet, dining room, S Givan......... 740, 420
Cake beater, G. Friedman................ 740,751
Cake dropplng machine, cup, W. J. Meik-
) 1T 1 740,582
Calclning furnace, quicksilver ore, J. M.
Cutler .....cviveveninencnscssnnnnancas 740,639
Cam, W. H. Daily.......c.coiiieiennn . 740,816
Can attachment, 011 Chrysler & Day 740,629
- Can heading machine, W. H. Smyth.740,599, 740,800
1 Canned goods, alppnratua for steaming and
processing, Jennings ......0000e.n.. 740,981
Car, bank or mine, Williams & Coney. 740,725
.Car brake, F. P. Thomas......cco00eeuun. 740,487
Car brake mechanism, W. S. Howland. 40,860
Car closure, street, C. S. Sapp ............ 740,929
Car construction, stwcl F. Burke,.,.s o ;ig
Cer ‘coupling, S. Tob n ........ eene AL
Car, dumping, W. H. Davis 740,819
Car fender, street, E. Melzer.. . 740,985
Car grain loader, H L. Moebeck .......... 740,453
Car hand strap attachment, street, C. An-
dAress .....ceccececanas S T 740,792
Car heating apparatus, railway, T. Parker. 740,462
Car roof, L. S. Flatau ......c.ocvvevnncess 740,838
Cars, electric lighting apparatus for rail-
way, Newbold....oovveeeisanann 740,461
Card cutting machine, Jacquard, V. Royle. 740,694
Carpet fastener, stair, A. Turvill.......... 740,785
Carrier. See Flax carrier.
Cartridge, Young & Sheriff.........ce00ues 740,790
Carving machine bit, V. Winquist.. . 740,506
Castings, making, C. H. Bierbaum.. . 740,733
Catch, safety, D. Heaton........ . 740,643
Ceiling, metal, A Friedley.. 740,843
Chair, L. H. Clark.......... 740,631
Chair, O. C. Dorney ............. 740,826
Chair adJustmen Bolens 740,619
Check hook, L. C. Himer. ol 740,432
Chisel, N. H Smxth ...................... 40,937
Lhocolute dipping macbine, P. J. Costello. 740,811
Churn cover, R. J. Poole.......ccu.s ceeees 140,691
Cigar bunchlng machine, I7. C. Smalstig.. 740,954
Cigar mold and lifter, 1. Brach 40,622
Cigar trimmer, M. E. Pugh..... . 740,695
Cigarette machine, E. B. Whi 740,498

te

Circuits, means for regulating alternating

current Layman & Schwedtmann
Clevis, W. "R. Jenking...ev.eeneannns
Cloth folding device, A. Maxson..........
Clutch coupling, friction, T. C. Walker, Jr.
Clutch, fiiction, J. H. Hendrickson
Coal or rock drill, I. Wantling
Cock, gage, H. B. Souders et al

Composition of matter, B. F. Schwier. 740,994
Compound engine, C. C. Hill.............. 740,565
Computer, pay roll, B. Carlton...... 749,394
Cooking utensil, M. J. Wheeler.......... 740,723
Cooling device, A. Glebsattel.... 740,847
Copy holder, H. C. Hincheliff............. 40,852
Copy holding attachment, E. W. Briggs.. 740,620
Core barrel, collapsible, C. W. McWane... 740,772
Corn shelling implement, A. C. Hurrell... 740,657
Corset, A. . Donshef...coveeeerennnnnnas 40,824
Corset, E. Savoye......coceieenevnnencaes 740,930
Counter skiving machine, W. C. Stewart... 740,483

Coupling, J. R. Carter
Crate, collapsible,
Culinary device, 0,3
Cultivator, lister, and grader, 8. Mower... 740,456
Curtain stretcher frame, J. J. D 740,643
Curtain support, C. A. Needham.... B 740684
Cuspidor, B. . JUAIC. et v rrnerrnarnannns 740,761
Cut-offs, automatic attachment for eaves

trough E. Hunt.....ooovevennnnnns 740,436
Cycle, motot J. F. Merkel 740,676
Cycles, chalr seat above front wheels of

J. Otterbein .........cociiiiiiniinn 740,905
Dam construction, Rochford . 740,690
Dental cutting tool, W. C. Gillespi 740,651
Dental pliers, V. W. Gilbert 740,649
Depth gage, H. C. Hansen..... . 740,646
Developing tray, W. H. C. Dudley, J . 740,828
Dish washing machine, L. B. Gregg. .. 740,642
Disinfectlng compounds, producing, R. G

Groppler .....iiiiiiiiriiritiirtrcnnees 740,424
Dlsplaylng drawings or prints, frame for,

. Pursell .................. 740,466

Door rastener, sliding, F. . 740,821
Door, grain, Drake. . 74054u7
Door, grain, J. O. Oaklev ....... ... 740,656
Draft equalizer, S. L. Pattison. . 740.464
Draft rigging, H. C. Pricbe.............. 740,779
Draw gear and buffing apparatus, E. M.

Herr ....iiiiiiiiiiiiiiiiitetniananens 740,429
Drawer, dust proof, Monsen & Ericksen... 740,677
| Drier, J. E. TUrney....c.eeeeeeeeneeenannas 740,607
Drink shaker, Lattard & Schott........... 740,446
Dumb waiter operating mechbanisim, N. Beck-

with .o 740,614
Dust guard, Busenbenz & Lange.......... 740524
Dye and making same, acridin, (‘ Ris and

A, MyHUS ..uiiininnnennnnnnncnnnnans 740,468
Dye and making same, black mordant, A.

L. Laskd . ...ieiieiiniinnnnianennnnes 740,768
Dye and making same, mordant disazo, A.

L. Lask8 ...ceeieeenen tetiestsrsceses 740,767
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Dye Aand making same, substantive black,

Poirrfer ..... . i, 740,465

Dynamos on railway trucks, mechanism for
driving, P. Kennedy .........ccvcvuuee 740,982

Educational and puzzle block, R. W. Mans-
field 740,451
Electric cut-out, J. Erikson.. 740,745
Electric light, portable, H. Mackaye.. T40, 671

Flectrical characters and means for torm-
ing same, system of, D. J. O’Brien. 740,585

Eleetrical connections, swivel attachmcnt

. 740,952

740,973
740,663
740,385

man
Electrical outlet box, H. Krantz...
Electrotherapeutic appliance, W. B. B:

Elevator. See Belt driven elevator.
Elevator and - dump, comhined G. D.
Walker ...ecciicencacaacanns . 740,609
Elevator hueket, J. F. Whi 740,499
Elevator door opening or closing device,
H. M. JenKINS ...vuceeesnnsanssnnaann 740,589

Elevator locking device, D. C. Jenkins.... 740,568

y
Elevator locking device, H. M. Jenkins... 740,570
Elevator mechanism, G. ViBco...ccceeeee.... 740,056
Elevator safety appliance or attachment,
G. Holger .....ceviiiiiieneennnanannss 740,566
Engine controlling device, antomatic, H.
J. Mohlenhoff .........ccceeeeeanaannn 740,454
Engine cooling attachment, intemal com-
bustion, J. W. Sutton................ 740,711
Engine gasoline and air feed device, gas,
Thompson & Koeb ...........cicuneen 740,488
Engine steering mechanism, traction, G.
WiHlkinSon ......cciiiiiiiiiiaan, 740,504
Engines, electric sparker for explosion,
E. C. Richard .......ccvcevvnvnnnnnns 740,924
Engines, electric sparking igniter for gas,
T. Sturtevant............ 740,781

Engines, superheating the driving mediums

of cold vapor, A. HoukowSky.......... 740,869

Engraver’s block, F. Thirion....
Bvaporator tube, S. M. Lillie...
Exercising machine, J. C. Korth
Explosion engine, G. F. Jaubert.....cccc...
Eye forming machine, Lamb & Snedeker.. 740,444
Eyeglass guard, J. C. Wells.............. 40,721
Eyeglasses, H. Brinkhaus ........... 740,624
Feed water heater, R. H. Hornbrook. 740,655
Feed water heater, R. H. Fraser.... 740,841
Feed water purifier, T. O. Organ.. 0,
Fence post, J. C. Simmons........ 740,933
File, letter, A. Don.......... 740,406
Filling machine, G. W. Blake.. 740,735
Filter, H. Kohlmeyer.... . 740,574
Filter, oil, W. F. Warden......c.ccceuueean 740, 957
Fire alarm and sprinkler system, automatic,

Ludlow ....cceeiiecnenannnanans 740,450
Fire escape, J. R. Prouty . 740,917
Fire gignal, J. H. Dixon. 740,823
Fish hook, F. H. Pardon. . 740,775
Fishing bob, J. 8. Scott. . 740,474
Flange, F. C. Billings........ . 740,796
Flax carrier, J. Degendorfer.............. 740820
Flour bolts, etc., cloth cleaning attach-

ment, J. Charles ......ccceceveeeaeas 740,806
Flue, smoke and air, C. Faust. . 740,835 |
Fly paper, sticky, O. A. JonmeS........... 740 870
Fodder, machine for the manufacture of

molasses, R. Schrader .........cccce.s 740,699
Folding table, J. P. Gaertner........eeee.. 740,844
brame. See Curtain stretcher frame.

Frame, J. KoSter ........cc.. cesecsseccss 740,765
Fruit drier, A. A. Quarnherg ............ 740,588
Fruit washing machine screen, E. J Kess-

L 740,441
Fuel, device for producing and consuming

hydrogenic, A. G. IngallS........c..c.. 740,759
Funnel, B. Paulini ............ 740,689
Furnace, H. B. Cary.... 740,628
I'urnace, J. MacCormacKk....cces.00 740,668, 740,609
Furnace door operating device, L. I. New-

.................................. 740,987
Furnace draft, auxiliary, T. Young....... 740,509
Furnace spraying attachment, J. O. Mor-

0 740,986
Furnaces, utilizing the products of comhus<

tion of steam boiler, G. A. Schutz.... 740,700
Game apparatus, S. LeVID .« v nerennnennnn 740,448
Game device, puzzle, J. W. Hughes........ 740,980
Game piece, conversational, W. Chaflin... 740,397
Garment fastener, Croom & Ledger...... 740 813
Garment folding apparatus, McKay & Wen-

73 ) 740,458
Garment supporter, Gall & Annan. . 740,414
Gas burner, E. O. Daniels........ . 740,402
Gas burner, J. GuimaraesS.......... 740,645
Gas burner, acetylene, W. T. Free 740,750
Gas compressing machine, T. Mclntyre.... 740,771
Gas cut-off, automatic, V. K. Campbell... 740,805
Gas engine, G. JOranSoD.........ccoeocees 740,571
Gas from gas generators during stoking,

apparatus for preventing escape of,

Hofmann & Von Stach................ 740,757
Gas generator, acetylene, T. F. Williams.. 740 726
Gas main stopper, E. A, Behringer....... 740,495

Gas or vapor lighting, apparatus for in-
candescent, W. Hooker

Gasket, water gage,

Gate, S. A. Taylor

Gear, reversible transmission, J. A. Di

Gear, variable speed,

ckey
8. Fairfax.740,545,
Gearing, variable speed, W. N. Dumaresq.

Gold, silver, brass, etc., composition of
matter for use in polishing, R. Scan-

nell .....eiiieeiiiiiiiiaiaaaan cee.. 740,697
Golf club, H. Whit 740,500
Governor, J. Scherer.. 740,473
Governor, J. B. O’Donnell 0,685
Grain bin ventilator, H. A. Hann 740,754
Grain separator, E. M. Kramer.... 740,575
Grate, H. BE. I’arson......... 40,463
Grate, duplex, J. O. Littl 740,880
Grinding mill, ball, P. T. Lindhard...... 740, 879
Grinding mill quick release device, S. Sny-

i -] 740,479, 740,480
Gun harrels or tubular articles, apparatus

for testing and straightenlng, Driver

& Norman 740,975
Gun cleaning rod, H. 740,486
Gun gas check, hreechloading, V. C. Tas 740,782
Gun trigger mechanism, K. Voller 740,716
Hame and trace connector, T. BE. K 740,573
Harrow, riding, M. Langellier 740,875
Harvester, H. Traeger ..........c... 740,949
Harvesting machine, Taylor & Hunter.. 740,947

Hat, R. Plato.....ccoveeieeoeacannnns 740,913
Hat fastener, lady’s, J. T. Bluff 740,797
Hat holder, F. Bishop......... 740,734
Hat holder lady’s, M. C. ‘Wintter. 740,965
Hat shaping die, M. A. Cuming.. 740,815
Hay rake, W. Libocoln.......... 740,760
Header, C. W. Harvey........cceeeeeaee. 740,427
Heating and lighting apparatus, combined

C. B. Clark .........c.... eieeas. 740,530
Heating furnace, reverheratory, S Uren . 740,786
Hinge, seat, L Petre..c.ceeeeieciecanas 1,
Hog tongs, J. L. Vanderburg 740,715
Hoist, chain, J. Johnson......cc.ceeeeeeee 740660
Holstinf device for sacks, boxes, ete, C.

............................... 740,475

Horn stand or support, A. 8. Marten. .. 740,886
Horseshoe, G. W. & W. H. Bradley...... 740,623
Horseshoe pad, A. Larsen............ .. 740,665
Hose coupling, C. W. F. Kroll.. 740,664
Hose supporter, M. Marks.......... .. 740,580
Husking machine, G. R. Sherwood........ 740,596
Hydraulic brake, Bardsley & Rosentreter. 740,513
Ice cream storage tank, E. Walker........ 740,718
Index, JOneS. .. iiiiiaanaans .. 740,869
Induction motor, R. B. Williamson. 740,963
Inkstand, R. H. YouDg...ccceceeeenaanaan 740,508
Insulating handle connection, D. Heer.... 740,649
Interchangeable wrench, O. E. Covar..... 740 812
Iron or steel alloys, forming diamond draw

plates in, F. Krause .......... eeeseses 740,874
Jack. See Lifting jack. !
Jack, W. R. Lewis......c..coeuann ceessnes 740,878
Journal lubricator, B. R. Stare.......... .. 740,482
Journal lubricator, Busenbenz & Lange.... 740,525
Ladder, collapsible, G. W. Naylor........ 740,460
Ladle for carrylng and tipping blast fur-

nace slag, J. H. Dewhurst .......... 740,404
Ladles for carrying and tipping blast fur-

nace slag, carriage for, J. H. Dewhurst 740,405
Lamp bracket or holder for miners' lamps,

. Israel 740,862
Lamp burner, C. E. J. Grube. 740,425
Lamp, gas, C. W. Currier,. 740,401
Lamp, hydrocarbon, J. 470,392
Lantern, Dressel & Black..... ves . 740,974
Lantern bottom, T. J. Little, Jr. . 740,667

Last, darning, D. H. Cox, Treresnnnnnnnnns 740,400
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—— rrprrarprarprgrara———:
Lasting, means for securin shoe uppers

preparatory to, § 740,938
Lasting tool, hand, S. Beanregard 740,794
Lathe, C. Glover 740,641
Lawn shears, J. G. Thrasher....cceeeess.. 740,489
Leather, machine for treating shin or shank,

. F. Stowe .......... eesessecss 740,709
Leather stock moistening apparatns, R. w.

laisdell ......iiiiiiiiiiaaaaan .. 740,388
Letter boxes, adjustable indicating dial

for, G. H. Huntington.....ccceeeeeass 740,861
Leve’}.‘1 and inclinometer, eombined T. S.

LS
Lever, ratchet, L. P.

Lifting jack, W. W. Simonton.....

Limb, artificial, J. K. Shanaman 7
Limb support, G. E. Brown...... 740,740, 740,741
Linotype machine, J. R. RogerS........ <. 740,470
Linotype matrix cleaner, C. P. Rubly..... 740,471
Loading or unloading apparatus, W. T.

Smith ...viiiiiiiiiiiiiiiiiiiiiasaaaan 740,940
Lock and latch, combined, A. M. Doyle.... 740,826
Logging car stake holder, E. Ludford, Jr. 740,885
Loom needle motion, pile fabric, J.

O’Reilly 740,903
Loom, swivel, J. Wadsworth... R ooe T40,717
Lubricator, Erickson & Young. ... 740,409
Lubricator, C. Hofmann..... ... 740,856
Malt turner, J. Mueller.... cesee 740 770
Match box, B. F. Daniels.....ccceeeeeaccas 740541
Match box, single delivery, B. C. Davey.. 740,542
Match safe, J. J. Sullivan........... ceee. 740,710
Measure for gloves, hand, Summeshy &

GrieVe ...cieeieeccaacaraccaccancanaan 740,943
Mechanical movement, J. D. A. Johnson... 740,868
Medication of air, apparatus for the, J.

C THtUS .t iiiiiiiiiiiiiiiceaaieaaan 740,714
Mercurous chlorid, C. H. von Hoessle..... 740,866
Metal rods, etc., machine for cutting off,

H. Veeder.....cocceiieeracaracanas 740,492
Metallic mat, P. J. Shrum.....cccceveeeae 740,478
Milk crock hoop or band, C. M. Bronson... 740,3
Mine skips, cages, etc., safety gear for,

w. StevensSon .......ccccccccancan 740,942
Miner’s safety cage, F. C. Kerst.......... 740,872
Mining apparatus, phosphate, J. Beatey.... 740,731
Mixing device, D. S. GOSS.ccveuiennnns ceee 7
Mold washing machine, J. L. Barrick..... 740,793
Monoformyl derivative of 1-3 dimethyl 4-5

diamido 2-6 dioxypyrimidin, making

the, M. Engelmann ........ccccoceaeee 740,636
Motion converting mechanism, G. L., R.

B, H. E. Griffin.......... 740,423
Motion driving and reversing mechanism,

& G. F. Meischke-Smith.......... 740,984

Motion, means for preventing lost, G. W.
............................... 740,594
Motors, controller for weight operated, R.

W. P’88€ ..uvviriirreercanenanannnnan 40,907
Mower, A. Hart......cocooiiunaann 740,561, 740,562
Music box star Wheel F A Richter ...... 740,925
Musical instrument, 1. "H. Tann. 740,485
Musical instrument, R. J. Bennett 740 514
Musical instrument, pneumatic self-playing,

F. F. Schoenstein ........ccciivieeeee 740,993
Musical instruments, pneumatic action for

self-playing, T. Brown......coee. .. 740,391
Night light, F. Hirth....... 740433
Nozzle, W. C. Oberwalder. ... T4 0900
Nut lock, W. A. Young..... 740,510
Oil burner, L. H. Wattles ... 740,959
Oiler, automatic, B. Poulson . ... 740,992
Oven, mechanical P. F. Carroll... .. .i... 740,395
Package, merchandise, F. H. Roberts.... 740, 927
Pad. See Horseshoe pad.

Paper folding machine, G. W. Schock,
740,592, 740,593
Paper roll holder and cutter, W. E. Blue 740,389
Paste pot, C. B, Gordon.....ccccceecaanas 740,848
Pea blanching apparatus, H. D. Hutcheson 740,758
Pedometer pendant, W. E. Porter........ 740,915
Pen, fountain, J. Blair............ .. 740,618
Pencil holder, I. T. Alvord.... .. 740,791
Pencil sharpener, C. F. Littlejohn. .. 740,881
Pencil sharpener, L. G. Wilcox........... 740,962
Photographic plate holder, G. A. Hagner. 740,850
Photographic ray filter, R. H. Stocoum... 740, /484

Pianos or other musical instruments, bass
string for, A. D. Ramacciotti......... 740,918

Pianos, pianofprtes, etc., device for closing
pedal openings in, fﬂ flger..ccceeees
Picture hanger, O. A.
Pill counting machine,
Pipe bending tool, C. W. .
Pipe coupling, train, J. E. Forsyth.......
Pipe shellacking machine, C. O. Strutz....
Pipe threading machine, B. B:
Pipes, mechanism for running underground,
O. E. Brown ...ccecceeeacecccnnacnnns
Plant protector, L. G. Hunter.
Planter, seed, W. H. 1
Planting machine, seed, U. A. Fitz Mau-

L2 1
Plate or sheet surfacing machine,
Brockett
Plumber’s sanitary cross, J. L.
Pole or post anchor, I. BE. Clum
Potato bug catcher, W. E. Southwood..
Poultry, game, or bird rearing nppamtus.
[IJéu-tly applicable Ito hatching apparatus,

H' & J. Youde ......... eenaaan N
Precious stones, holder for cutting, H.
. 008tendorp .....cccvceccccncacnans
Printing machine bed motion, E. T. Cleath-

Printing or similar machines, sgzeeliiI deliv-

ery mechanism for, cl oyt...
Printing press attachment S. G. Goss...
Projeetile, S. A. Groff....ccevevieennne
Projectile, I. N. Hamilton.
Projectile, enveloped, H. Plat
Propulsion, marine, A. 7. Taplin.

Pulverizlng ap aratus, W. A. Koneman
Pump, R. enson.

Pump, oil, Bradford & Gordo
Rail bond, L. Pfingst........
Rail joint, Flannigan & Partridg
Rail joint fastener, W. H. Logan
Railway gate, G. E. Jackson......
Railway train arrest, C. Yingling
Razor, safety, J. Guinan..........
Razor safety attachment,

Reclining chair, .
Refrigerator drip pan attachment, A

Guina
Wylie 740 966 to

Bes-

sette ........00000
Rheostat, J. C. Vetter .
Rheostat, A. Eimer.......ccceoeeeeeacaaas
Rivets, etc, portable heater f heating,
J. T. Macdonald..............

Road machine, W. A. Heusner et
Roasting furnace, Repath & Marcy
Rock drill, W. Brady.
Rock drill attachment,
Rocking chair, B. Kiein.... .
Rolling mill feeding me anis
€OTEE  tevvvvavaaaaaann

Eichner
Rotary engine, L. V. Sutton..
Rotary motor, A. Patschke .o
Rotary piston engine, C Hi
Rotary steam engine, Duysens & Klijnen..
Routing cutter, J. L.
Rowlock for metallic boats, J. L. Burton.
Rubber heel holder, P. A. Jahn
Rule, J. F. Bush
Rule for measuring openings, E. Hipolito..
Sad iron, O. Tverdahl.......ccocevveeennns
Sad iron handle, W. C. Fawkes.
Sad iron support, A. Lapinski............
Sand, gravel, etc., apparatus for wasbing,

Maurice
Sarcophagus, C. A. Landon..........
Saw file attachment, O. B. Blocher..
Saw filing device, Evans & Fraser..
Sawmill set works, J. Scherer..... .
Saw set, H. Caldwell......cccvevvearocans
Saw tooth swage, insertible, J. F. Finne-

-1 1
Sawing machine, W. H. Clendenon........
Sawing machine, head block, G. F.

mann
Scaffold, M. A. Cheves.......
Scaffold bracket, W. Michael...
Scale, platform, C. H. Vincent...
Scoop, gathering, W. E. Hamilton
Scraper, road, O. T. Patterson
Screen. See Fruit washing machine screen.

(Continued on page 282)

740,748

741,001
740,413
740,399
740,481

740,728
740,902
740,538
740,724

740,/ 552
740,849

. 740,881

740,418

740,876

740,887
740,766
740,736
740,833
740,477
740,393

. 140,147
740,535

740,727
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Some people believe any underwear good
enough for .their skin! Yet they wonder
why they suffer from colds or rheumatism,
The right kind of underwear keeps the skin
in the right kind of condition. The Dr.
Deimel Underwear is the correct covering
for the human body, always and everywhere.

Booklet telling all about them
and the garments mry be had

AT LEADING DEALERS EVERYWHERE

THE DEIMEL LINEN-MESH CO.,
(Originators of Linen-Mesh)

491 Broadway, New York.

PRINTING TAUGHT F FREE

ontﬂt (00385. a.ud ) wn ve f:r

‘We manufacture ™
and bodies suitable for
all pu e also
sell supplies and can
furnisk any part or all
the parts asoline
or steam rig, fee our
late catalo ue, FREE.

NEUSTAIMT-
PERRY Cib,
926830 5. 18th BL,
B Lows, Mo

Cuan, T, Hr\wa & Co., 51 Hudwn St., New Yolk Frport Agl_nbl

or a

OUR ROTARY MEASURE
Measures like magic. A useful time-
saver for everybody. [sa cutting speed
indicator for machine tools as weil as an
¥addi g device for estimators. Measures
curves, curved or flat surfaces. over or
around corners, etc., quick as a wink.
Pogitively accurate and simplicity itselt.
Price $1.75. Your money back if not
the fastest and mos practical all around
measure you ever saw. Illustrated cir-
cular for the asking.
STECKENREITER MF6. CO.,

!96 lee Street. Desk 1, Ohlel‘o, Ill.

Unwerszty J‘hoe

(Trade-Murk)

Heavieat oily grain
leather—tan volired, Wa-
toartight eonstruction,
Comfortakle aod nesrly
judestructinle. Sand ror f
pumnplilet,

4. . TWATMDELL
ARLO-I1R1® Merkaet Street

 THE wnensunv
Emery Grinder,

with adjustable table, for flat surface
grinding and finisning, and for ordi-
nary tool grinding.

& Send for Catalogue.
BLAKE & JOHNSON
P.O BOX T,
WATERaunv CONN.

Putin a Ginsengbed. Amasing H
easiiy grown; hardy anywhere in the DUnlieda
States and Canada. Immense demand;
meagre supply. Grown either on farm or
lnsmal)gamen Michigan man took $15,000
wortboff 3§acrel tyear.

We 8ell cultivated seed and plants.
Send 4c in siamps for &5-pago® Book
on enor ous; eas
Glnaen » and current
“The

varned profit in
us of MR e,
l:umng Garden.”

CHINESE-AMERICAN GINSENGCO.

Dept. 87 Scranton, Pennsylvania.

T‘HERE 18 noth 1rur more a.asnrlnu to tha traveler than
hla knowladge of the fact thot he la traveling ona
firmn rosdbed, upoa which js luld the heaviest of steel
rails, madns trae in all theircorves, and that the train
which cacries -him 18 of ihe highest standard of excel-
Jones Enown to ranlrosds sl 18 belng gulded to ite dee-
tination by experienced minds. Thege are the condl-
fione which become apparent tG the frequent trovelor on

THE WABASH LINE

and which have made that line justly famous.

e gg management, at all times alert to
th 8 of the public, have perfected arrangements
which enable them to carry passengers in

THROUGH CARS

BETWEEN ST. LoUIs, CHICAGO, KANsSAs CiTy,
OMAHA, TOLEDO, DETROIT, NIAGARA FaALLS. BUF-
FALO, NEW YORK, BOSTON, ST. PAUL, MINNEAPOLIS,
LOS ANGELES, AND SAN FRANCISCO.

BETWEEN CHICAGO, TOLEDO, DETROIT, NIAGARA
FALLS, BUFFALO, NEW YORK, BOSTON, TORONTO,
AND MONTREAL, CANADA.

BETWEEN KANsSAB CITY,
FALLS, AND BUFFALO.

The Wabaen has its own ralls direet to the World’a
Falr Grounds in Saint Louis. All Wabash through
trains stop at World’s Falir Station (Forsyth) in order
to give passengers an opportunity to view from the
trains the World’s Fair Bulldings.

Por furtherinformation as to rates, etc., address

C: 8 CRANE, G.P.and T. A,
8t. Louis, Mo.

DETROIT, NIAGARA

Section liner, R. Kastmann.. . 740,871
Seeding machine, A. O’Connor 740, 687
Sewing machine attachment holder .

Greist .....iiiiiiiiiiiiiii i . 740,644
Sewing machine, buttonbole, K. L. Harmon 740,755
Sewing machine cabinet, E E. Manning .. 740,579
Sewing machine embroidering attachment,

HoChStraBBer ....oceveervevevananenn 740,654
Sewing machine folding and rutiing device

combined, J. Douglas........ocvvvuuan 740,632
Sewing machine horn, 1. A. Cook......... 740,810
Sewing machine tuck folding guide, J.

M. Gredst ..oieiiiiiiiiiiiiiiiiiaiaan 740,643
Shade and curtain pole bracket, window,

V. ldebrand ......ceveeiieniernaannn 740,431
Shafts and wheels, flexible connection for

.drive, W. E. Hamilton .. vvvveeeeannnas 740,559
Sharpener, knife, k. Foster............... 740,840
Shears, ¢ombined split and crosscut, F.

G. Ioebler .....ciiiiiiiiiieiiaiaiannn 740,763
Sheep shears, J. I'. Burgher 740, 523
Sheet feeder control, E. 740 532
Sheet feeding apparatua, lifter for pneu-

matic, E. T. Cleathero........coceeuas 740,534
Sheet metal cutting machine, E. . 740,730
Shoe, electric, J. W. Gibbs........... . 740,548
Shoe jack, W. A. Blain..... . 740,971
Shovel nose, W. E. Hamilton.... . 740,557
Show box lid, W. D. Harrison.. . 740,647
Shredder cylinder, W. A. Bush............ 740,627
Shutter bower and fastener, C. Zimmer-

................................. 740,970
Shutter or blind slats, device for fasten-

ing, Du BoiS.....ccovvvuennns 740,634
Sieve, flour, E. M. JoneS......coeeceevens 40,439
Signaling apparatus, marine, W. J. Smith.. 740,939
S8ink overtlow attachment, J. Blum........ 740,737
Skein holding device, Benzinger & Freund 740 616
Skin diseases, etc., apparatus for treating,

J. LKjeldsSenl ....iciviiirieesncncnancnns 740,873
Sleigh, bob, I K. Storms...... 740,603
Smoke machine, . W. Heiland 740,650
Smoke preventer furnace, R. W. Cavenaugh 740,743
Snap fastening, H. Booth................ 740,518
Snapping rolls, . L. Ferris.... 40,63
Snow plow, Kiefer & I‘reeman . 740,572
Soap cake, R. A. Jor . 740440
Soap cakes provided wlth inserts, making,

W. DBeITY «eieieietenteseencanncanaans 740,387
Soap frame, Houchin & Huber. . 740,438
Soap holder, J. S. 08KE . e vnnrannnans 740,469
Sodium, acetylsalicylate ot Seifert & En-

gelbardt  ........ i i 740,702
Sole edge burnishing machine, C. F. Stack-

17 U 740,601, 740,602
Sound transmitter appliance, S. J. Ballard 740,512
Souvenir, G. Fantoni........ccciivieiananas 2

Spark arrester, F. J. Wilke..
Spark gap, J. O. Heinze, Jr
Speed and direction indicator, B. A. Fiske
Speed indicator, rotary, H. W. Schlotfeldt 7

Spike puller, Gartshore & Maxwell........ 740,415
Spinning frame guide eye, W. O. Aldrich.. 740 611
Spittoon, B. G. MeSzaroS.......ceecuesusas 740,891
Spittoon, Hushing, M. A. Coykendall...... K

Spool making machinery, J. S. Goldberg.. 740,422
Spring structure for seat or bed bottoms,

L. H  LawboD.....cveeeeeeeeeeacaaanas 740,983 ,

Sprocket wheel, A. Langerfeld .. 740,445
Stack anchor, J Monahan...... . 740,894
Stacker, straw, W. N. Rumely .. 740,695 ;
Stamp affixer, J. Olsen........ .. 740,901
Stamp, drop, B. Lobr.......cocivivinnnanas 740,884
Stand. See Horn stand.
Star wheel, F. A. Richter.......c.ceceeees 740,926
Steam boiler G. H. Rbeutan.. .. 740,922
Steam trap, 'H. H. Humphrey.. ..o 740,48
Steam trap, G. M. Hilger...... .. 740,854
Stencil, E. A. Wilcox....... .. 740,961
Still, ammonia, E. A. Moore. .. 740,678
Stirrup, J. Wright. ......coiiiiiiiiiiiaiaas 740,789
Stirrup _and connections therefor, W. J. May 740,888
Stove, T. J. March......ciciiiiienensnsnans 740,674
Stove, combined heating and cooking, k. J.

Smith ... i 740,705
Stove hot air feeder, A. E. Whitney...... 740,501
Stove self feeding attachment, cooking, N.

JOErZeNSeN .« .v.ivieirirernsrcncracannans 740,868
Strength testing device, Stock & Boegner 740,708
String cutter, G. R. Butler.....ccvvvvausas 740,526
Suiid-eres, treatment of, ‘A. M. G. Sebillot 746,708
Sun dial, E. G. Hewitt.........ci0vvuunans 40,978
Suppository, A. H. Peloubet 40,91
Suspenders, E. McGuire............... 740,584
Swatbh turning implement, S. A. Peto. 740,911
Switch joint, hinged, W. A. Fort....... 740,839
Switch stand and_lock, H. H. Warner.... 740,78
Table frame, S. P. Giddings .............. 740, 846
Telepbone switchboard timing device, B. F.

Merritt .......cciiiitiiniinrtnnnasnnnnas 740,889
Temperature chart, O. Wider.............. 740,502
Temperature of substances to be hcated, ap- |

paratus for controlling, C. F. Ruby.... 740,472
Theater seat attachment, 8. W. Van Nos-

TPAN tiiveentenaensaascascnsasacsacnas 741,004
Threshing machine cylinder tooth, J. Dabl 740,540
Tile or shingle, metal roofing, A. Friedley 740,842
Tire for vehicle wheels, clencher, De Laski

THrOPP «vevvevrecrsnrrsnassnsnsasnsans 740,877
Tire, pneumatic, P. Magnus............... 740,578
Tobacco leaf stripping machine, G. A.

. 10 T 740 675 |
Tobacco pipe, S. Wenzel... 740,722 |
Toothpick, J. A. Ohlsson. .. 740,586 |
Toy, D. Gibbs.............. .. 740,419
Toy, F. R. Davis..... 740,817
Trace, F. D. Thoman........... 40,94
Track laying indicator, L. Dunn.. 740,408
Track sweeper, B. Hemann..... 740,851
Tripod, H. H. McNaughton.. 740,459
Trolley, B. Stenvall......... 740 707
Trolley pole, J. F. Mackin.... 740,577
Truck, T. H. Brown.......... 740,802
Truck, car, E. W. Summers.... 740,605
Truck, car, W. B. Bettendorf. .. 740,617
Truck, lumber, J. Barker........cececee. 740,613

Truck wheel, adjustable, W. E. Hamllton 740, 558
Tube bending machine, C. A. Briigel........ 740,803
Tubing, apparatus for the manufacture of
seamless, King & Wolfe..............
Tubular articles, testing for or detecting and
correcting faults or errors in, Driver
& NOrmAaN ....ciiiiernniiieennnnnnanss
Turbine, steam, J. Richards....
Turbine, steam, A. J. Tapli
Twisting machine stop motion, G. I. Fiske

740,442

Type bar bearing, L. Myers....ccececesaces 740,682
Type space and means for co-operating there-

with for justifying lines of type, C.

H. Cochrane ..........ccceeeuecas . 740,637
Typewriter desk, F. H. Howe 740,434
Typewriter ribbon reversing mechanism,

Helmond ......cciicvenennancanaas T4{LAS1
Tyvpewriter tabulating device, L. Myers.. T40.680
Typewriting machine, J. Felbel.......... T4hHAE
Typewriting machine, H. W. Merrit T40,800
Typewriting machine extensible platen,

Halle ....oiviiiiiiiiiiiiieneaaaas 740,426
Umbrella, T. Pachal 40,989
Valve, J. B. Waring 740,494
Valve, W. F. Singel 740,704
Valve, J. H. Clune 740,807
Valve, acid, J. Koc 740,762
Valve, combined- hand and automatic shut

off, N. C. Locke......oviiuiuuununnnnas 740,882
Valve, dry pipe, F. H. Rice 740,467
Valve, engine, O. W. Young 740,729
Valve, float, E. Benson........ 740,515
Valve, reducing, J. B. Waring . 740,405
Valve, reducing, S. . 740,898
Vehicle body, C. J. Moo L.l 740,895.:
Vehicle door and seat, comblned, -

. 740,396 °
‘011101? .

How . 740,856
Vehicle, motor, D. P. Sanders.. . 740,591
Vebicle, motor, J. H. MacAIma . 740,896
Vehic]e oscillating body support, .'N. Con-

L 740,809

Vehicle transmission gearing, motor, Porter
Stevenson
Vending machine,

Vending machine, coin, C. R. ith

VendinF machine, coin eontrol]ed l" G. - .
.................................. 740,563

Ventilator. See Grain bin ventllator.

Ventilator, W. F. Slack.........ccciieens 740,598

Wagon, Boone & Staples....... ... 740,798

Wagon brake, C. E. Sherman. ... 740,695

Wall cleaner, E. Hilker..........ccc00venn 740,756

Warp stop motion, A. P. 8. Macquisten.. 740,012

i Bale by Murnn & Cu. and all pewndealers,

(Oontaniuea on page 283)
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TheCadillac Runabout at $760 1s the
value ever offered in the history of motor
cars. Noothermachineis so strongly built, .
or has either engine, transmission gear or
steering mechanism worthy of comparison
except those costing about three times as
moe Greatspeed on thelevel; wonderful
hill climber—the automobile thatsolves the
rolilem of safe, rapid and pleasant motor
revel. Buggy top at $30 extra; tonneau,
providingseatsfortwo more—/acing forward
—$100 extra. Illustrated bookiet N sent free.

CADILIAC AUTOMOBILE compPAany, mmw

THE MAGIC SEVEN

reatest

THE, STORY OF PHOEBE SNOW

It you have ever taken a summer railroad trip you
will ‘enjoy the “Story of Phoebe Snow,” which ‘de-

Gives liett Directions for usingm ental scribes, in a seriea of dainty énctures the experiences
of a pretty girl who went to 10. The illustrations

powers which will change your whol e life. are in seven colors, each reproducing a desien of the
How to Make a Center. girlin whitewhichthe Lackawanna Railroad has made

How to go into the Silence. 8o familiar in the last few months. The booklet has a

How to goncentrnte the Mind. | particuiarly %ea ing cover and will afford considerable

Contents: { How to Comnand {lpulence. am usement ides giving informaation which every
How to L'ae th traveler ougut to know twill be gent in response to

0w to lnsure Perfect Health. | request accompanied by two cents in stamps to T. W.

ow to Ask and Receive.
1 am recommending “THE MAGIC SEVEN” to
everybody.—ELLA WHEELER WILCOX.

Handsome Cloth Binding, $1.00.
Address,

Lee. General Passenger Agent New York thy

THE MIETZe:!oWEISS KEROSENE

1to60H.P. an dGAS ENGINE
burns K EROSENE cheaper and

L. A. CHURCHILL, Dept. 4 Serd fac  gafer than gasoline.  Automstic,
23 West 12“. Stree[. New York Catalmgue.  gimple. reliable. NO electric bat-
e - N tery or flame used. Perfect ula-

tion. Belted or d v coupled to

dynmso for electric igheing, charg-

mg storage batteries, pumping nm,
ﬁ POWer DUrpoRes,
ETZ,

198 RR Mo’n %r ., Ngw Yorx,

Y‘ S. GOVFRNMENT.

HMighest Award, dir ct coupled

Generator Sel., ParisEx position, 1900

old Medal, Pan-American
Gnld Medal, Charlealon,s c., Exposihon, 1902

Beat
Hens

Gas Engineg
I GNITER

g;ete with spark coil, $12.00.
’I‘he est Thing 0n the market.
test and most improved model.

& Send for Circular.
Carllsle & Finch 00., 233 E. CImon av.. Clncinnati 0.

position, 1901,

) Squabs Pay

SPECIAL COLONIST TICKETS. 5‘?.32?’&1-:":%“ “‘fﬁ’m"“ Raiosa i ones
Daily now until November 30, the NICKEL PLATE month. ttrnc ¥e for poultrrmcn
ROA farmera women. Send Ifar EE

will sell ?jpeclal one-way Colonist Tickets Buffalo
to California and other Pacitic Coasy polnte at rate $42.00

at lower rates to points in Utah, Montana and
Fdahn, Mplendid train servien. Ree Jocal agents ar A.
W. B leatuna. D P A, 8B Broadwny,l\nw m-k

TWENTIETH GENTURY
Copying Nevice

Nicholas Antlseptic
Capylng Bathis Clean

BOOKLET and learn this immenasely
Tich )wme Andustry.

Plymouth Rock Squab 00..14 Friend St, Boston Mass.
NOISELESS

Bevel Pinions

‘We can furnish onr New Process
Noiseless Pinions in bevels as well
as spurs of any size wanted and
to transmit any required horse
power. Write for cata ogue.

THE NEW PROCESS RAWHIDE CO.

Syracuse, N. Y.
| Gallon in 4 Minutes

of the p\u-es,tlll drmk(iinn water and

AVES Mopry wnd Tice wod en-
grres Ferfoct Coples.
Bend today for lilerature,

HOGGSIN & PETFIS, . - - New Raven, Coun.

WE_ L | DRILLING

Over 70 sizes and styles, for drilling either deep or
shallow wells in any kina of soil or rock. Mounted
on wheels or on sills. With engines or horse powers.
Btrong, simple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS,, Ithaca, N. Y.

s FIRE
ESCAPE

flxi'ee from Ol}gv atomlf and
sease germs. ouse-
"achinﬂs hold should have a ey

BERKEFELD FILTER

which prevents the spread of many
diseases generally originating in impure
water.

BERKEFELD FILTER CO.,
4 Cedar Street. New York.

= “BigFour’

A Railroad
s $5,000f Of the People
OR ROYALTY Operated

Patentad Janvary & 124, No. TIR 8T

Boperior to any nuow on market.
Welghs 17 pounds. Works automati-
eally. Ol in cyloder furnivhes the
OEERSATY reflvtance. When first por-
BON réachen the gronund, the other end
of the rape Is ready for thonext with- |
out rewinding.

Sells for $10.00
Cost to Make $2.50

For the People

And Recognized

By the People

As the standard passenger line of the Central States.
2,500 miles of railway in
Ohio-Indiana.lliinols
Kentucky & Miehigan

Through Sleepers between New York, Boston, Wash«
ington and Cineinnati, Chieago, St. Louls

Finest Day Coaches Ever Bullt
‘Write forfolders.

Have 60 already manufactured.
Bend for one for inspection and trial. ,
Full garticulars given. |

RICHARD TOENNES
P. 0. Box 344, Boonvnlle. Mo.

GAS ENGINE DETAILS.—A VALUA-

“bla apd fully Nustrated article nn this subject 1a con-
tainad in SUPPLEMENT No. 12899, Price 10 tenta. Kor

Warren J. Lynch, W. P. Deppe,
Asst.Gen’lP. & T. A.

Gen’l Pass, & Tkt. Agt.
I Covuerw a1, Omto

PREPARE FOR A RAINY DAY
Get out your tops and storm aprons. You canrun

THE OLDSMOBILE

“ Theé Best Thing on W heels’

|

just as well in the fall and winter as you did during the
oz and sumné:; No priming neceseary with the Olds-

mpg%) ile Carburet

PRICE $650.

Ask any .of our dealers to show you the Oldsmobile in
rh

winter
fm; fall information and illustrated book to Dept 21.

Write
OLDS MO'!‘OR. WORKS. DE’I‘ROIA‘ _MICH,

Membera of !
i

AMERICAN, INC
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For Sixty Years

we havebeen Diamond Importers andMan-
ufarturing Jewelers  From a modest bogin
ning gur business has developed lonto the
gg:st in the world. Our tinmands are the

t imported, have a beautiful blue-white
color, ahq are gold on

Small Monthly Payments

We give with every purchase a certificate
guaranteeing qualit; { ue. Our im-
mense business enables you m

Save from 15 to 25 per cent.

AlYon pricea charged elsewhere.
transactions are confidential.

WE TRUST YOU

because our business is based on faitb in
the integrit, of the Xeople. Send for our
new Cat Tne S, It containg a com-
El(-m doscription of all ki ds of Diamond
eweiry, with prices, and explains our

o F.asy PaymentPlan

y 9 per rent, down
aml N per cent. per month
uatil p\m:hnne i eompleted,

Welta for our Fren Jilostraled Rook.
“UAN I BECOME AN
EI.ECTRICA L ENGINEER €7

Encinesring, I',.n'tr]r Lirhtr

Inatitute inderaed by Thoa. A, Edisew abnl othess.
ELEUTRILAL ENGINFER INSTITUTE,
U242 W, 28d 81, New York

ELECTRICAL ENGINEERING

Ix w money-rmkiog profaeion. We tasch yon by

il to become wn  Kleet#leal Englineer,
Electripino, ]'lllllltrnlnr,A.d riter,
Journulist, Prosircader, Rook-

kevrper, Stenoegrapher.

Write fur nor Free I|]mltnh-<| Back, “Hira
&les With 1the World,"” and mention
cournd which intaraate you

CORRESPOROEACR ISTITITR of ANERICA

Box G588, Scrantom, Fa.

7 THE WORLD'S FINEST

4 IMITATION %
Artistic Exclusive Designs

i _Mounted in SOLID GOLLD

F Our handsome catalogue, describin,
€€ and illustrating Remoh Jewelsma il
EE to any address upon request.

R.émoh Jewelry Co,
Established 1897, 814 Dlive Bt., 8t. Lonis

- - 1 b ]
You’ll ind it always convenient to
have as a useful ard instructive book .

Montgomery & Co.’s Tool Calalogue

The new edition has704 guxea andis
() 1ousl illustrated. Poc et size 6}x
gen by mail for 25¢.

‘ TaTagpe g H221

e

MONT OMERY & CO.,
105 Fulton 8t,, New York Oity.
no matter where it is
e a or what it is worth..
Senddescription,sta!eprice
and learn my wonderfully -
Estatei::
378 North American Building, PHILADELPHIA
"o o
x| AEOLICRAFT Model Yacht
Ssails on a tight wire; goes about automatically at
each end; keepsin motion as long as the wind blows.
The Latest Scientific Toy.
Fascipating to old and young. Beaunfully made.
Siugle, $1.50 f.o.
Palr, for racing, 88. 00, yre])nld.
Send for descriptive booklet free.
FRANKLIN MODEL SHOP,
198 W. 31st Street, New York Crry.

$1.50

DENVER AND RETURN, $42.00.

The NICKEL PLAL'E ROAD will sell Special Excu -,
slon Tickets October 3and 4, Buffalo to Denver, P‘ueb)ol
or Colorado Springs, Lol oy at rate $42.00, vood returning

October 30, account Brotherhood St. Andrevgs n}eetii
ee loca)

Hplendid o
ELG) li’wny, N.Y.C

Ing. wtunity 1o vislt Colarado
agents or A. W,

leclestone, T PLA

| Print Ily Own Cards -

paper., Press, $5.
Larger slzeeg %.00. Money saver

profits printing for others-
'l‘ype getting easy, ruijes sent. Write
f0r catalog, preeses, type, Pape ,eto., to

factory, The Press Co., Meriden, Conn.

Waste and vent system, J. L. Fruin.. 740,412
Water closet, Knapp & Rollins............ 740,862
Water, hydraulic plant and vessel or reser-

voir for containing, C. Coda.......... 740,808
Water motor, impact, 3. Rawlings... 740,919
Waterer, automatic hog, B. F. Booth...... 40,972
Well driving hammer, T. D. Westbrook.... 740,497
Whifletree hook, J. E. Taylor........ «eo. 740,606
Winding machine, S. W. Wardwell...... 740,958
Window and shutter operating device, E.

Van Noorden ........ceeeeviviennnnnnes 740,953
Window fixture, G. Wolfe........... . 740,610
Window screen, H. L. Peters....... 740,587
Window screen mechanism, C. Bimel.. 740,517
Window, swinging, E. Van Noorden.. 740,954
Wire or- like cutter, E. Baartmans.. 740,612
Wire stretcher, P. M. Darst........ 740,630
Wire working tool, P. Broadbooks. 740,739
Wrapping machine, T. . McGlrr... 740,457
Wrapping machine, G. P. Dnvls 740,818
Wrapping machine, box, F. Henry........ 740,852
Yarns, ete., with volatlle llquids, treatlng,

E. Prestwich.............. Verecanas JTiH
Zine peroxid making, F. Ellas............ T4, 532
DESIGNS.
Basin, wash, J ZIpp...ccviiiennns
Bottle, J LA LT
Brooch, button, or buckle plate,

Wendelstein

Handkerchief, A. H. Broadway
Register plate, E. C. Fox
Spoons, forks, or similar artlcles, handle for,

P. Cheron....c.eeveeeieseseasecsncans 36,569
Spoons, forks, or similar articles, handle
for, Crees & Court............ 6,570 to 36,572

Toy money bank case, A. H. Kimberling.. 36,579

TRADE MARKS.

Abrasive tools, wheels and materials, Safety
Emery Wheel Co.......ovvvvveiiennnnnns

Antlseptlcs C. Zoller & Co...ovvvvvvnnnens 41

Automobiles and motor cycles and their com-
ponent parts, Birmingham Small Arms

41,268
,261

L T 41,269, 41,170
Calclum carbid, Union Carbide Co.......... 41,253
Calomel, colloldnl Chemische Fabrik von Hey-

den, Aktlengesellschaft ................
Candles, De Roub: ni% Oedenkoven & Co.
Cigarettes, National Cigarette Co.......c0...

Cleaning and polishing preparations for cer-
tain named purposes, Morris, Murch &
Butler

Coffee, cereal, Eastern Cereal Coffee Co...

Coffee substitutes, E. E. Koch

Colic cure, Pratt Food

Confectionery, John Mackintosh, Ltd.

Cotton yarns, Shaw, Jardine & Co

Disinfectant, antiseptic and deodorant, Auro

Chemical Co. .....ccvvvvenvecrnncenns .. 41,252
Dyspepsia cure, C. E. White................ 41,246
Fences, wire, Hockaday Hardware Co...... 41,261

Flavoring preparation for carbonated drinks,
. B. Douglas. ... cciiriiiaiiaiaaas

Glassware, certain named, Gebr. Putzler Glns-

hutten-Werke, Gesellschart mit Besch-

rankter Haftung ......ccceeeeeceneccnns 41,219
Hair cleansers and tonies, L. S. Carroll.... 41,236
Halir tonics and dandruft cures, Cherokee In-

dian Medicine Co...cevevvevieiannnnns 1,238
Hominy, Acker, Merrall & Condit Co...... 41,230
Hoslery, Richardson, Roberts Dry Goods Co. 41, 209
ewelry, certain named, Rodenberg & Du

41,227

41 216, 41,217

Lice killer, Pratt Footl CO..c.covvveeeirnnns 41,250

Liniments, Pratt Food Co........ ceeeees. 41,248
Linings and dress goods, certain named,
Bradford Dyers’ Association............

Lubricant liquid, Foote, Pierson & Co
Lubrlcatlng subutnnces, Snowdon Sons & Co. 41, 256

ugazines, Southern Pacific Co..vvvvernannn 1,21
Mat extract compounds, B. Bockar........ 41,224
Meuat preserving compounds, National Mfg. &

Supply CO. .icveeerccncccnccascsnscnnes 41,233

edical compound, certain named, E.

Feller .....uiiierecerecnncanncenasannas 41,242
Medical preparation or compound for treat-

ment of deafness, L. Bloomer............ 41,243
Medicinal preparations or compounds for the

nerves and nervous diseases, D. D. Rich-

APABON .. vivveirnirreeracracnnenncnnnas 41,239
Mowers, lawn, Hockaday Hardware Co.... 41,262
Oatnlleals and rolled oats, R. Robinson & 12a1]

................................... .
Ointments, Pratt Food Co.....c.v0ivveunnns 41,249
Packing, self lubricating, Greéene, Tweed &

COmMPANY ...iieeiiientoncncnnccans

41,258, 41,259
Paints and colors, Hockaday Hardware Co.. 41,260
Paper, blotting, Standard Paper Manufactur-

Ing Co. tuiiriiiiiiiitiii et 1,213
Paper for typewriters, manifold, A. P. Little 41 212
Peanuts, sulied, Bosman & Lohman Co...... 41,22
Pencils, G. SChWADDAUSET . « ¢ v vverrnsyeonss 41,215
Photographic developers, Actlen-Gesellschatt

fur Anilin Fabrikation

1| -608 B, Lippincott | Buildink. Philadelphia.

A correspondcnt writes ¢

NWllllAMS'S*%%‘HE&«

s

“Why torture yourself ?”

*Ihad my first experience with Williams’ Shaying Sua.

some time ago. For 15

only soap fit for the face.”’

|

WE START YOU IN BUSINESS

andfurnish you a Complete Equipment for
cleaning,-polishing and doing genuine, durable
Klectroplating for a ve y moderate charge. We
alsogive valuable practical formulas and infor-
mation that constitutes & Thorough Busi-
ness Educationalongthe Jine of Electroplat-
ing free to our patrons. We allow four months’
time in paying for equipment, whicb is ready to
earn dollars for you the day you receive it.
‘Write for booklet * Plating for Pleasure and
P ofit,” and see special offer for a profitable
“ Life Business.” We have the only non-poi-
sonous compound on the market. Paragon
Outfits for househord use and small a ticles.
Mentioning department will insure prompt
attention. N

ELECTROTECHNIC & CHEMICAL CO.,
Dept. L, 22 Washington 8q., 8o., New York Oity

years previous to that time I ha
tortured myself with other kinds.
never use anything but Wllhams Soap hereafter.

You may be sure I shall
¢It’s the

Boldin the form of Shaving Shak):‘,’f;hua:mg’zaﬂdl and Shaving Cream

THE J. B. WILLIAMS CO., Glastonbury, Conn., U. S. A.

" IMPORTANT FOR DROP FORGING
AND PUNCHING WORKS

An important invention, patentedin all countries, in
tbe line of Hatchets, Axes, and the like, is for sale.
Interested parties may address under Chiffre K. G.
5571, Rudolf Mosses, Koln, Germany.

DIES 'TOOLS, MODELS and Speci | Machin-
erﬁ Metal ﬂ&eeiul‘mua and Stampings manufactured.
_HUEFT & MOORE, 81 Fisth Ave., Chicago. 11l

spEcIAL MAGHINERY TOO]sandDies Model

& Experimental Work
Costilo Muchine Works, 60 Centre St., New York
B u I L n E R s of Specin.l M n,chinery. Model
F.xperimental work. Inventions devel:
oped. THE FENN-SADLER MACH. CO., Hartford, Conn

Are you interested in Patenrs, Model or mpeﬂment&l
Our booklet entitled

WHAT WE DO—HOW WE DO IT

wili be sent t o youn on request.
ENICKERBOCKER MACHINE WORKS,
8.10.12 Jones Street, New York.

Metal Patterns and Models

of every description.
Fo und"y P atterns Qated work a specialty.

THE C. E. !lLENZEL‘BO.. 313 Market St., Newark, N. J.

Inc,

RFO]

P!

HARRINGTON&KING PERFORATING €.C

ATED METALS

ORALL USES. MADEAS .QE;JUM’ED.

2Z5 N.UNION AT,

HICAGO

whlch ou want
IF YOU OWN A PATENT Jhel zon rent
marketed on a royalty (and if you feel that you can
convince ws it is a money-maker), send full particulars,
stating royalty required. WELLS & CORBIN,

panIIODAITOPE

beautiful designs by means
scientific_insuument for the
. Home, or Show Window. The
binations are endless,

Jor circwlar.
J. T. BOLT & CO.
Montreal, Canada

Manuiacturmg for Inventors

ﬁ facility and appliance for manufaéturing Grey
tIl-%tlx. l;ilﬂﬂ and Sgel'tfr (insungsﬂu‘-t o, spuln or
a etal alties in quantitles. : pla;
gkilled workmenand modern ?(}uls fp-mree plant,
AMERICAN LAMP AND BR,ASS GOMPANY
Trenton, N. J. .

Rila'oduees
ColX

'nsm 8, Oatherine St.,

Powders for cancer cure, J.
Puzzles, sliding block, J. Blgham
Razors, Elilas & Abdoo
Remedies, nerve, muscles, and blood, Bakst

41,240
tonic, anemiec, Carssow
Pharmaceutical Co. ........ccc00. ceeeee 41,241
Rubber boots and shoes, Hood Rubber Co... 41,210
Rum, Felton & Son 41,223
Sewing machines and parts thereof, Hocka-

day Hardware CoO....ceeeeeceenceccannes 1,263
Soda, baking, Plunkett Jarrell Grocer Co 41, 1232
Steel, tool, Crucible Steel Company of Am-

erica 41,285, 41,2
Stoves and ranges, Hockaday Hardware Co 41 ,2 4
Tobacco and cigarettes, smoking, A. Levy

220, 41,27%
Tonie, stimulating, and reconstructive med-

cinal preparations, E. T. Pearson.41,237, 41,238

Watches and clocks, Kingoro Ezawa 218

LABELS.

‘‘Crystal,’’ for thread, E. J.
“Diadem,’”” for coffee, Bleecker & Slmons 10,404
‘“‘Duche’s Original Flexible Licorlce, for
licorice, T. M. Duche Sons...... 10 408
“Forest Park Bouguct Perfume,” for
10 399

fumery, R. & F. Schweickhardt.
““Howard’s Freckle Cream,” for a toilet pre-
paration, H. E. HowArd.......oor... 10,398
“Kieckhefer's Certlﬂed Milk,*” for purlﬂed X
milk, F. W. Kieckhefer.. . ......... 10,405
“Molly Pltcher," for thread, E. J. Currie. 10,396
‘““Mother’s Brand,”' for canned tomatoes,
Hearn Co. .....ccvivierrenneennnnnncanns 0,406
‘0ld Napley,”” for whisky, Schwartz Bros. 10 402
“Pyrolin,’”’ for disinfectant and cleanser,
Southern Oil and Chemical Co.......... 10,401
“lea Islund,’* for coffee, T. A. Eckert...... 10,403
“Silkweed Toolc,” for medicine, F. A. Good- ]
2 (Y ... 10,400
““The Gold Bond Hat,”” for bats, M H. Lam- !

DEPE 2. vevrsonnnnnnssanssnnsonseensnss . 10, 3'95
“Tiger Lily,”” for codﬂsh Davis Bros...... 10,407

PRINTS.
"A Good Eye Opener,” for metal, Frictionless 835

Botl
“The Merchnnts Home Baked Beans,’”” for baked
beans, G. W. Sawyer......... .

A printed copy of the specification' and drawing
of any patent in the foregoing 1ist, ar any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and tbe date be
given. Addrees Munn & Co.,
York.

Canadian patents may now be obtalned by the in-
ventors for-any of the inventions named in the fore-”
going list. For terms and fu ther particolars
addrees Munsn & Co., 361 Broadway, New York.

Currle. ..... 10,397

381 Brosdway, New |

|GAS, GASOLINE AND
OIL ENGINES

By GARDNER D. HISCOX, M. E.

865 Pages. Large Octavo. I1lustrated with 270 Handsome
Engravings

Price 82.50

The only American book on an interesting subject.
Full of general information about the new and popular
motive power, its economy and ease of management.
Also chapters on Horseless Vehicles, Flectric Light-
ﬁ rlne P opulsion, etc. Revised and much
enlarged.

TWENTY-THIRD EDITION

EXP_ERIMENTAL SCIENCE.

By GEORGE TI1. HOPKINS
2 Octavo Volu/mea

olumes vgoll Sepm&ztlc}yucloth
olwme; Hal orocco,
PET 4000 per Votume: o

EXPERIMENTAL SCIENCE is so well known to
many of ow readers that it is ha dly necessary now to
g;l}vn a .descriptlnn of

{s work. Mr. Hopkins
decided some montbs
ago that it would be
neces to prepare a
. it on of this work
-in order that 1he many
. wonderful discoveries
of modern times might
be ful y described in its

es. Since the last
edition was publisbed,
wonderful develop-
ments in wireless teie-
aphy, for example,
ve Dbeen made, It
was necessary, there-
fore, that a good deal of
new matter should be
added to the work in

“ﬁl.ﬂv up-to-date, and
this object in view
some 200 vpages . have
been added. ac-
count of the increased
size of the work, it has
beennecessary todivide
t into two volumes,
handsomely bound in
backram.

tive d! reulars oF above bookas Wil be maried

£ FPull deserip
Jree upon appiica

MUNN & CO.,

Pablishers, 361 Broadway, New York.

|COMFORT

© 1903 SCIENTIFIC AMERICAN, INC

SLOT AND VENDING HAGHIHES

built on contract. Models and
Tools, Dies and Stampings.
MIOHIGAN NOVELTY WORKS, Kalamsagzoo, Mich,

UDELS & EXPERIMENTAL WORK.

Inventions develuped. Special Machinery.

E. ¥, B!H.LMID Fox Bidyg., Franklln Square New York,
and B:.hn!( Al Bonks.

F R E E Prospectus for1903 ror*Architects’and

ders’ M%axiue. montbly $2a year.

WM, T, COMSTOO‘II(, rub., Warren St., New York
\IA(‘HT ‘E‘-!‘ rarling Enclnes Brewers’~
ICE and Hotiler' Wuckiners. THE VILTER
(,0.. 899 Clinton Street, Mi]waukee Wis.
MODEL AND EXPERIMENTAL WORK.
Kiectrical and Mechanical Instruments. Small Mach’y.
EDWARD KLEINSCHMIDT, 82 W. Broadway, New Yark.

(:a.mlo oe of Architem.n:ul. Selentife

SPECIAL MANUFACTURING.

SpECt h‘lACHIN[RY'MODElq'_D(PERIME'NTAL WORK

CIES ano STAMPING
THEGLOBE MACH.&
570 HAMiLTON

-GQL A*o/- "WAITE FOR OURBOOKLET.
: STAMPING_ Ca

ST

GLEVELAND, O,

National Supply Co., 835Broadway, N.Y.

Model Makers and Manufacturers of
Advertising Novelties, Patented Articles, etc.

Telegraphy &

Circularfrﬂ W’onderfullutomluctelcher
b5 styles, $2 up. OMNIGRAPH
00., 52, 89 Oortllndt St., N. Y.

CATALEOCUE S fFRof

NION MOD EL WORKS
8GO,

8. BE. WORRELL,

DRYING MAGHINES. ‘Hannibal, Mo.
o2y DYNAMO

that gives steady ligbt witb a
gﬁ or gaso]me engine. Made
sizes from 8 to 1,200 Jights.

The Hobart Electric Mfg. Co.
Troy, Ohio

FOR

LOVERS

Ifyouread or write for pleasure or profit, youcan do
80 with absolute convenience and comfort if you own a

University Reclining Chair

This chair has an adjustable back and arms that can
be converted into wide, firm shelves for writing, bold-
ing books, etc. Catalogue “C?” tells about this and
thirty other chai s of special design.

GEO. F. SARGENT CO.
807 Fourth Ave., New York
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Waltham Watches

Run the railroads.

Orient BuckboardONE GRADE ONLY| | Tt Peficisd dmerican Watch,” an dusated bo

of interesting information abowt watches, will be sent

PR —— THE . BEST free wpon request. J
- FISK TIRES | dmercan Pl ik Conpans,

FISK RUBBER COMPANY,
Chicopee Falls, Mass.

You can judy something of the end i of the Wmton 20 horsepower
Touring Car, whtn you realize that this car '.rave]l 150 miles on nue flling of gasoline and iubricating oil.
Youcan travel in'a Winton over any sortof road, any d stance, with the assurance that your car wlll be
. in conditlon to do the same thing right over again if you like.
Price of car ready for the romf $2,500.00. Branches and agencies in all leading cities,

THE WINTON MOTOR CARRIAGE COMPANY, Oleveland, U.8.A.

COLD GALVANIZING.

PFatrounl Aarch 14, 1403
4 H, P. Speed 30 Miles per Hour

The Cheapest Automobile in the World pwr n.
Write for Catalogue

has its

AMERICAN PROCESS. " NO RCYALTIES.
SAMPL ESANDINFORMAT!ON on APPLICATION.

NICKEL

ElectrnxPlﬂmg
Apparatis and Material,

- THE
| Hanson & VanWinkle
0,

WALTHAM MFG. CO., Waltham, Mass.

CALIFORNIA EXCURSION
account American Bankers’ Meeting at San Francisco.
Special Excursiou Ticketsvia NICKEL PLATE ROAD,
on sale October 7t016. Buffalo, N. Y. to Los Angsles or
San Francisco, Cal. at rate $81.70, final return limit Noy-
ember 30. Seé local agents or A. W. Ecclestone, D. P.
A., 385 Broadway, New York City.

CHARTER &3so.ve

5zwp ¥YorR RusvEsn Camn
FOmL ¢4 A LOGGE,

SAVE % YOUR FUEL

34 is now Fully Euarana

195 eatalsg ready. l§ wWasted up taed,
chimnpey. Our N write for
CHARTER GAS ' . ‘ S8tove-pipe , booklet oa
: : B : : Tadiatarinsures your beating
ENGINE CO. . . fuelat rice ft bomea
Box 148, Sterling, 111 years. }ékgCHiSTER RADIATOR CO.,

EveryElgin watch has the word “Elgin"’ engraved .on the.works, andis
guaranteed - against original defect of every. character. A booklet about ;
watches will be mailed to you for the asking.

ELGIN NATIONAL WATCH COMPAN_Y, Elgin, Illinois. = P ———— —
SM VROOMAN’S PatentedSsnitary I:R[[ |
_ SINK STRAINERS |
Anyone sending the names
. and addresses of two deal=
>ersin housefurnishing guods
not. handling Vrooman’s, ic
gour town will geta Yrooman
trainer and Stand free. To
NS .“ keep the sink clean and waste '
0

from ciogging. Saves
frequent plumbing.

Gives free pal e to

liquids. Every house-

AY . Keeper. can have one.

! Lw t. durable and sheds
I N A i . . ter in a moment. None liké it.

- ) i VROODIAN’S Sink Strainer and Stand can be
. for every purpose. Our instruments [ u%ﬁgg’:,ﬂg:’“wﬁ&etgﬁrﬂgg m,;’f mg‘g"g({ %’(],1

a;e&;oun in all the hestéabolrau%ries il Pn stampe to cover the actual cost of mailing.
. of the country. atalog free. Nota cent ia made by us on the strainer.

F. H. & E. B. vRoo\lAN
cHon, . Appnrm

i £33 1lu.-1mm Bireet . .. Alieuge, Witmoty
‘rrmautlfu work.  Superiur in areeriey sl

RUNSE h . AT, o
Bnus_ch @& Lomb (%phcal Co.,

. Roeheuter,
NEW YORK, BOSTON CHICAGO

YVE —_ S
ES FOR T00L§,-I;EWES 4N Volt Ammeters

KANSAS CITY, MO. WA Jsssop & SON‘» IR RIS TR | Pocket size, but large enoughfor accuracy
. 209 North 9th St.. - — . and ractical use. Various m.nlges for test-

| - - . E tt electric light, t elephinne and ﬁ'ﬁ‘.ﬁ' :'
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direct drive to transmission.
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Revolution in Bul_ldmg Methods

Hollow Concrete
‘Building Blocks

. give vertical flues within that &
duce the best ventilation. retard
.rain and moisture. and. are positive
non-conductors of heat and cold,
These bricks are light, strong and
fgienu.. No danger of building too
hem.” Made in nine
niycﬁ frnm rs inches upwards, all to
1t Wil}‘loub uny cutting needed. Look
- like natural stome, last longer, and
can be colored: or ornamented
as desired.

Machines for making the aboveturn
out 2,400 to 3.000 cubic feet per day in
hollow blocks. The blocks made. are

.absolutely fire, water, frost
and vermin pro and need
neither paint nor repmrs require no
backing of bricks. and sare y carry
floors, joists, beams and roo:

- TR Holl%w space s;ﬂm-da lfafill\t.les for

-gas and water p pes, electric wires,
Hovge of Hurton J. Ashiey, 6. . spenking tubes., cti
Built of Pa,lmer Hollow Building Blocks. . Write at dnce for fullinformation.

LATHE WARNING ! :HARMON S. PALMER

Noup-todatemamfacturercan [l Brlldings erected with these patented biecke.onc | HOLLOW CONCRETE

1hs led 1 i ing buildi -k ‘A :
HIGHEST AWARD wismerercxhiblicd, | B ctured Socir Hecnots om The Harmon b- paimer | BUILDING BLOCK CO.
Hollow Concrete Building Block Company or their WASHINGTON, D. G
Faneuil Watch Tool Company, duly authorized agents. »D.Cs

BRIGHTON. BOSTON, MASS,, U. S. A, .
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matler how many w9 different
CTIEE YOU INAY have— ; nar how
roumay interchange . themn,

LADIFES WATCH

GUN METAL
Heart, Square, Octagon or Round Cases. ¥
SILVER
Ovpen Face or Hunting Cases, all designs.

GOLD FILLED CASES
Inall styles, Plain & Decorated EnamelsinColors §
SOLID GOLD CASES
Open Face or Hunting, Plain or Eograved.

Catalogues and Booklets sent Free on Request.

Write to.day for cew Beotunal Calalogus No, 3K,

YAWMAN & ERBE MFG. 00.
Main Faetories & Ex. Offices, Roe%ester, N. Y.

Look Up Our Nearest Branch:
New York SanFrancisco Boston  Pittsburg
Minneapnlia hocyra Toronto  Washington
Thiladelpie Bt Tows Cleveland Montreal

All our manufactures are fully guaranteed

For Sale by all Jewelers.
B The name New England is on every watch. [

THE NEW ENGLAND WATCH CO.
Makers of the Wateh Complete
NEW YORK: CHICAGO. )
37 & 39 Maiden Lane 131-137 Wabash Avenue ki
SBAN FRANCISCO: Claus Spreckels Builaing
LONDON: 7 Snow Hill
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