(Entered at the Post Office of New York. N. Y., as Second Class Matter. Copyright. 194. by Munn & Co.)

Vol. XCI.—No. 17.
EsTABLIEHED 1845,

NEW YORK, OCTOBER 22, 1904

The low-powered car that took third places
Lyttle in 24-Horse-Power Pope Toledo.

Finished second.
Clement, Jr. Starting in 90-Horse.-Power Clement Bayard.

Broke clutch in firet round.

snapshot at 80 miles an hour.

Heath in 90 Horse-Power Panhard.

The Finish. Heath Winning by 1 Minute, 28 Seconds. Average Speed, 52.2 Miles Per Hour.—[See page 283.]
THE VANDERBILT INTERNATIONAL CUP CONTEST,

Wallace in 90-Horse-Power Flat. W. K. Vanderbilt, Jr., the Donor of Cup.
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AUTOMOBILE ROAD RACING.

Not for a long time have we seen such an ill-timed
display of prejudice, as was shown by some of the
daily press against the international automobile race,
recently held on Long Island. The arguments ad-
vanced were illogical; for, if pressed home and broadly
applied, they would make a clean sweep of every form
of sport that involves the element of danger, or calls
for the supremest development of mental and bodily
Lowers.

A careful sifting out of the voluminous corres-
rondence and lengthy editorial criticisms of the race
shows that it was condemned mainly on two counts:
first, that it was dangerous to the competitors, and
sccond, that the machines they drove were over-de-
veloped mechanisms, fit only for carrying the drivers
through the race at break-neck speed, and having no
subsequent usefulness whatever.

It takes only a moment’s consideration to see that
the same objections apply to the racehorse and the
racing yacht, to say nothing of various forms of
sport such as football, polo, and some that are less
prominent in the public eye. Set a ban upon every
competition that entails danger to life or limb, and
we would be at- once reduced to croquet, shuttlecock
and battledore,-and a few other thrilling diversions
that were the delight of our forefathers. Risk is in-
separable from: any high form of sport; and we have
to recognize the fact that human nature is so consti-
tuted that this.very element of risk does in itself form
one of the strongest attractions of the sports that
are popular in the present day. It was so in the
days when the queen of the tournament watched the
contesting knights meet in the terrific shock of en-
counter, and it is so to-day when the gentlest women
of the country are to be found forming a large per-
centage of the interested spectators of an automobile
contest. The editorial writers who spilled so much ink
in deploring the reckless folly of this race on Long
Island, no doubt had their forerunners in the days of
Richard Cceur-de-Lion, when there was surely much
wagging of heads and shaking of fingers, and many
“I-told-you-so’s” filled the air; and they will doubt-
less have their worthy successors fifty years from to-
day, when, on the eve of some international airship
contest or other “folly,” the correspondent and the
editor will join in deprecating foolhardiness and pre-
dicting unlimited disaster.

The second indictment against these races. on the
ground that they serve no useful purpose whatever,
is equally futile. And, unlike the first charge, it has
no basis whatever in fact. The donor of the cup gave
it for the express purpose of stimulating the automo-
bile industry, by enabling our mechanics to learn those
lessons regarding the faulty features in the design and
the weak elements in the construction of their ma-
chines, which can only be disclosed during the terrific
strain to which an automobile is put in covering the
several hundred- miles of the coufge at its lopmost
speed. It is begging the question to claim that all
this information may be gathered during an ordinary
run at tourin;g speed over country roads; for it is not
once in a hundred trips that a touring machine is put
to the severe strains to which a racer is subjected
over and over again during one of these contests.
Take the case.of the two machines in the recent race
that use the bevel drive—one a 35-horse-power Royal
American machine, the other a 90-horse-power French
Renault. Each of these broke its main drive shaft;
moreover, in each case the smash occurred very early
in the race—a clear indication that whatever are the
merits of this form of drive, particular care must be
taken in proportioning the shaft to its work. Take the
case of another machine that broke the steering knuckle
lever a day or two before the race, and in the race
itself broke this same part. It is conceivable that
the firm who manufactured this machine might have
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continued to use the same pattern on their standard
makes, had not its inherent weakness bheen thus clearly
demonstrated in this contest. Iurthermore, the fact
was established in the case of practically every ma-
chine in the race that the weakest point of the auto-
mobile, the one in which trouble will come first, when
the machine is hard pressed, is the tires. Doubtless
this was known before; but it is certain that the
experience gathered in this race will result in special
attention and renewed effort upon the part of the tire
makers.

Unquestionably, in respect of its usefulness, automo-
bile road racing stands and falls with the thorough-
bred horse and the racing yacht. It goes without
saying that the sport of horse racing, with its develop-
ment of the racehorse, has had a widespread and
lasting effect in improving the breed of horses in
general. So also the development of a “Reliance”
or a ‘“Shamrock” through the past half a century
of international cup racing has been a most power-
ful factor in the improvement of sails, both in tex-
ture and cut; has stimulated, on the part of ship-
builders, the search for light but strong materials of
construction; and has led to the adoption of many
forms and methods of construction at once lighter and
stronger than those formerly common to the art.

SCIENTIFIC DISPOSITION OF SEWAGE,
BY CHARLE® F. HOLDER.

“The English walnut crop of 1903 of the Pasadena,
California, Sewer Farm has been purchased by P. R.
Wilding, a commission merchant of Los Angeles, for
$7,419. This is the third consecutive year that Mr.
Wilding has bid for and received the crop.”

The above item appeared in the Los Angeles papers
in November, 1903, and is of interest, as beneath it
we may read the story of a very successful disposition
of sewage from a city of 15,000 or 20,000 inhabitants.
Indeed, Pasadena claims to have solved the question of
the scientific disposition of its sewage, and can demon-
strate to any interested parties that the work is ac-
complished not only successfully, but is a good busi-
ness proposition to the city.

The city of Pasadena lies on the gentle slope of the
Sierra Madre, at the head of the San Gabriel Valley,
and covers practically twenty-five square miles, the
city, including Altadena, reaching to the mountains on
the north and from the banks of the Arroyo Seco to
I.amanda Park to the east. For many years, and
when the city was in its incipiency, the sewage was
received in cesspools; but some years ago a system of
sewage became necessary, and plans were at once be-
gun, resulting in the present arrangement, by which
the central portion of the city is well sewered. The
plant, consisting of about fifty miles of pipe, has 650
manholes, 140 flush tanks, and all the modern features
which go to make up a perfect system, all of which
cost the city in the neighborhood of $313,457. The
establishment of a plant was comparatively a simple
matter, but to convey the sewage to the ocean—
thirty or more miles distant—was a problem which
seemed insurmountable. Many people would not give
the right of way; others attempted to demonstrate
that the pipe would break, and contagion would fill the
air along the line. All the neighboring towns and de-
pendencies of Pasadena rose in open revolt, and for a
while the singular situation was seen of a city with
a sewer system assured yet with no method of dispo-
sition. This was solved finally by the purchase of a
tract of three hundred acres of land lying four and
three-quarter miles to the southeast of Pasadena, mid-
way between the town of Alhambra and the Mission
Hills—a region which, it was well known, but required
water to produce crops of many kinds. This land was
acquired by the city for $37,500, and named the Sewer
Farm, where it was proposed to deposit the entire
sewage of Pasadena, and, briefly, turn it into money to
recoup the city for its general sewage expense.

The sewer farm is, roughly speaking, about five
miles and a half from Pasadena, and the outfall pipe
is about that length, 22 inches in diameter and of
vitrified clay. It was placed five feet beneath the
surface, having a fall of 312-3 feet per mile. There
were several features here not found in the East, where
rains flush the sewers continually. There was no
rain from May to November, hence rain or a natural
flow of water could not be depended upon; yet no seri-
ous difficulty has been experienced, the natural flow of
the waste water being all-sufficient for the purpose.
The farm is in the hands of a practical farmer, who
runs it on scientific principles, and for nearly a decade
it has been a yearly value-increasing asset of the city.

The farm is divided by a road, so that one-half lies
on each side, and is conducted as a continual produc-
ing proposition. In a word, it is worked over and
over again, producing just as many crops a year as it
can be forced to, the continuous supply of sewage en-
riching the soil indefinitely. That timber is raised is
evident by the fine forest hedge and windbreak of
eucalyptus trees—among the most rapid growers known
when there is an abundant supply of water. They are
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self-producing, that is, when the iree is cut it at once
throws up new stalks, and in a short time a new tree is

ready for the ax, the wood being valuable for many
purposes. The wood is used for fuel, the leaves as an

ingredient for medicine and oil. At present the trees
are nearly one hundred feet high, and as they have
been planted ten feet apart, in ten rows, they form a
magnificent line two miles and a half in length—a
landmark for a long distance.

The best product of the farm is the English walnut
grove, it being found that these trees lend themselves
especially to this treatment, and ninety acres have been
planted with them. the trees in size and condition be-
ing among the finest to be seen in Southern California.
This plot alone produces between $7,000 and $8,000
every year, and that it is almost net, the simplicity
of cultivation shows. Of this ninety acres in walnuts,
sixty is in old trees, thirty in young ones; and the
rapid increase in value and number is seen in the fact
that the crop of fruit last year, or the year ending
January, 1903, was $4,738, the crop weighing 45,131
pounds. This crop is ripe in October, at about the
same time as the chestnut of the East, and a large
number of pickers, among whom are Indians, Mexicans,
and half-breeds, are emrployed. The nuts are knocked
or shaken from the trees by men armed with poles
who are followed by pickers with gunny sacks, who
carry them to the sheds, where they go through sev-
eral operations before being ready for the market.
A large acreage of the farm, at least twenty, is plant-
ed to pumpkins, which grow to a remarkable size and
make an extraordinary display when ripe. They are
used to feed stock, principally hogs, of which there is
a herd at present of two hundred. One hundred and
thirty acres are planted to barley, which is the prin-
cipal hay crop of Calitornia; and so complete is the
system that two perfect crops are raised, the same be-
ing true of corn; and doubtless as the farm is per-
fected, experiments will demonstrate that many crops
can be duplicated.

The secret of the success of the Pasadena farm
method lies in the application of the sewage. Before
planting time a horse and plow form several inclosures
on the surface to be planted, after the fashion of the
long furrow seen in orange irrigation, the idea being
to hold the sewage in a location until the fluid perme-
ates the earth thoroughly and completely as would a
good rain, that is, to a depth of three or four feet.
This accomplished. it is allowed to dry sufficiently for
working, when a cultivator is put on, and the ground
from twelve to fourteen inches, the deeper the better,
thoroughly cultivated and turned over. This is found
in the soil at the Pasadena Sewer Farm to not only
prepare the ground for the reception of seeds, but to
render it perfectly “sweet,” so there is no disagreeable
odor, the hot sun acting as a deodorizer. So thorough
is the work of Nature after this simple treatment, that
the farm managers state that there has never been a
case of illness that could be traceable to the sewage or
as a result of working in it. A criticism of such irri-
gation has been made that certain fruits and grasses
may carry the impurities, but this is obviated here by
an exact system. Thus so complete is the original
irrigation that a later application is not necessary. as
in the case of pumpkins or squashes. Fruits, as
strawberries or anything that touches the earth and
lies upon it, are not raised.

The section of corn, which requires rain or subse-
quent irrigation, is flooded in lines, and the lower
leaves, that are liable to come in contact with the sew-
age, are burned. Briefly, scientific methods prevail.
combined with great care and common sense, resulting
in success. The irrigation of this farm is an interest-
ing operation. The writer observed it on one occasion,
and supposed that the sewage pouring out was irrigat-
ing water, so apparently pure was it, there being no
perceptible odor at a distance of several feet. This is
due to the fact that the output of the sewage is more
than 75 parts pure water that reaches the pipes with
the deposits from water pipes, closets, etc. The pipe
on reaching the farm is divided, and led about it in a
way to produce the best results, so that one section
can be flooded or the whole, the entire flow being at
the command of the manager. In many European
countries and in Australia methods have been tried
which have proved extremely expensive. The Pasa-
dena farm'is the simplest that can be devised, being,
in a word, deep irrigation and deep cultivating, soaking
the ground for three or four feet and cultivating for
nearly two feet—the deeper the better. Everything is
made to pay on this farm. The refuse fodder is
cleaned out by renting the ground to sheep herders at
$3 per day, the animals eating it up clean. The
amount of hay raised furnishes the city horses, the fire
department, and others with their food supply, leaving
an amount sufficient for the farm horses and an abund-
ance to sell.

The farm, while in operation some time, is yet in a
developmental stage, or while a practical business suc-
cess is not old enough to produce its maximum result;
and judging by the present progress, the municipality
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which is but a little over twenty-five years old itself,
expects in a few years to net from twenty to thirty
thousand dollars per annum from its sewage. The
various figures of the farm are not essential, but one
may be given as suggestive of the success of the plant.
The price received from the walnut crop alone in 1903
was $7,419. The running expenses of the farm for the
fiscal year ending January, 1903, including everything,
from the salary of the manager down, were about
$5,000, so that ninety acres out of three hundred paid
all the expenses and left a balance of $2,400.

- ——— e

A LIFE-SAVING MUSEUM.
BY GEORGE E. WALSH

The effort made to establish in New York a museum
of safety has attracted the widespread attention of
manufacturers, who are interested in the present high
industrial death rate that prevails in this country
through causes which could be largely removed by the
adoption of precautionary methods.
most nation of the earth in the invention of safety
devices and appliances; but our industrial death rate
is the highest of all the large manufacturing nations.
Either we are careless of the individual life of work-
men, or through ignorance or willfulness we do not
take the medicine prescribed by ourselves. Our safety
appliances are used in manufacturing plants in all
parts of the world, but often their use is neglected
right at home. Many of the thousands of devices in-
tended to protect workmen from injuries in various
dangerous employments are merely of local use, and
they are of no general advantage to the industrial
world. A more general knowledge of the use and
value of safety appliances should result in safeguard-
ing human life in all departments of work. A museum
of safety would form'a nucleus for working plans and
models of all devices intended to protect workmen
from their own carelessness or from conditions over
which they have no control. Both manufacturers and
employes would have object lessons presented to them
in such a collection of inventions, and there would
be few trades or industries that could not draw some
valuable results from the exhibition.

In Germany manufacturers have united in a move-
ment to lower the industrial death rate, while in Hol-
land there has been for some time a museum of safety,
which has demonstrated the value of educating the
public in the use of safety appliances. Another such
museum is located at Milan; but the Amsterdam
institution has furnished more data for the general
public than the smaller one in southern Europe. Every
effort is made to secure working models of new safety
appliances for exhibition at the Amsterdam museum,
and one can find grouped therein hundreds of practical
devices for lessening the industrial death rate. These
devices are gathered from all parts of the world, and
scores of American inventions are exhibited there, so
that a manufacturer or workman from this country
can study to the best advantage the improveme_nts
made by his own countrymen in this direction.

The Amsterdam museum of safety, after which it is
intended to model the New York institution, exhibits
specimens of the safety appliances in actual operation.
A great many of these devices are intended to prevent
injuries that partly incapacitate, but do not kill. In-
juries to delicate organs that render the workmen
almost useless for further efforts in their trade are
so common, that we find among the unskilled class of
laborers a fair proportion of old men who were trained
in some particular trade, but through gradual injury
to eyes, ears, mouth, lungs, or other organ, they were
forced to give up their chosen profession and drop back
among the unskilled class. Stonecutters blinded by
the fine powdered dust of the chiseled stone have to
seek some other line of work, and plasterers half blind
from some lime or mortar that has spattered in their
eyes become almost helpless in their old age.

Fuily as pathetic is the disabling of workmen for
life by failure to adopt simple mechanical precautions
that science has devised for them. Workmen as a
rule are less ready to accept new safety inventions
for their own protection than employers, who must go
to the expense of purchasing the appliances. The edu-
cation of the workmen to an appreciation of their duty
in this matter is one of the objects of the modern
safety museum. In factories the whirring machinery
appears to the visitor a dangerous power that is wait-
ing for its victims, to grind up or maim for life; but
the operators grow so accustomed to the scene that
there is no fear or little thought of any possible danger.
In some unguarded moment, however, an arm or leg
is sacrificed, to warn others of the danger. It is the
consensus of opinion of manufacturers that no machin-
ery in operation should be left unguarded and unpro-
tected, and it is possible to prevent‘nearly all acci-
dents by safety contrivances that will keep heedless
or ignorant operators from getting caught. Belts have
their guards, so they cannot slip and catech an un-
fortunate victim; wheels and buzz saws havye circular
sheaths, so that it is impossible for one to meet acci-
dents with them; piston rods and flywheels of engines

We are the fore-.
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have steel wire inclosures, so that the forgetful will
not run against them; and nearly all of the moving
parts of the machinery are painted in vivid red to
attract the eyes. This employment of a color that stands
out distinctly to warn the operators is an advance in
modern factory and engine-room practice that saves
many needless accidents. With every moving part
of the machinery painted red, from shafts and fly-
wheels to small valves and slides, the workmen are
safeguarded to some extent; but in the up-to-date mill
or factory, further devices are employed to keep the
operators from getting caught. Extraordinary precau-
tions to make up for man’s inherent weakness and
forgetfulness are apparent to the visitor in a modern
museum of safety.

Modern inventions for protecting workmen from
accidents and injury while in the performance of their
ordinary work have lessened the mortality greatly
among them in recent years; but there is still plenty
of room for further improvement. With the inven-
tion of new forms of machines and employments each
year, there comes the corresponding need of more de-
vices for protecting operators. But probably the
greatest need to-day is a more general use of the safety
appliances already invented and in use in a limited
way. Thousands of these are neglected in mills, fac-
tories, and mines on account of lack of forethought or
ignorance. Owners of plants do not always have the
time to study the hundreds of devices invented for
this purpose, and they are not sure that they would do
all that is'claimed for them.

With a museum of safety with all the important
safety devices exhibited, there would be no further
room for ignorant excuses. A day’s study of the con-
tents of the institution would reveal to any one the
possibilities of safeguarding the lives of operators in
any trade or profession. Since the establishment of
the Amsterdam museum, it is estimated that thou-
sands of lives have been indirectly saved through the
more general adoption of safefy devices by manu-
facturers and mine owners. Until these appliances were
exhibited, little was known about them. It has also
resulted in the passing of laws compelling employers
of labor in certain lines to use safety devices that have
been found to give beneficial results. The direct out-
come of the founding of such a museum in New York
would be far-reaching, and in the end it would tend to
lessen the industrial death rate in this country to a
considerable degree.

- -l

THE SCIENTIFIC AMERICAN REFERENCE BOOK,

It is with a sense of great gratification that we are
able to announce that the “Scientific American Refer-
ence Book” has been published. The Editor of the
SCIENTIFIC AMERICAN receives during the year thou-
sands of inquiries from readers and correspondents
covering a wide range of topics. The information
sought for, in many cases cannot be found readily in
any available reference book or textbook. The pub-
lishers of the ScIENTIFIC AMERICAN decided, many
months ago, to prepare a work which should be com-
prehensive in character, and which should contain a
mass of information not readily procured elsewhere.
It was at first intended to issue a 144-page book; but
as the work progressed, and the wealth of material
increased, it was seen that the wants of its readers
could never be satisfied by a book of this size, and it
was extended to 516 pages. This work has been made
as non-technical as the subjects treated of will permit,
and it is intended as a ready reference book for the
home and the office. Among the subjects treated are
“The Progress of Discovery”; “Shipping and Yachts;”

“Navies of the World”; “Armies of the World”; “Rail-"

roads of the World”; “Population of the United

States”; “Education”; “Telegraphs,” ‘“Telephones,”
“Submarine Cables,” “Wireless Telegraphy,” and
“Signaling”; “Patents”; “Manufactures”; “Depart-

ments of the Federal Government”; ‘“Post Office”; “In-
ternational Institutions and Bureaus”; “Mines and
Mining”; “Geometrical Constructions”; ‘“Mechanical
Movements’”; “Chemistry”; “Astronomy’”; “Weights
and Measures.”
are comparisons made especially for the work. The
debt for advice and help has been a heavy one. The
compilation of this book would have been impossible
without the cordial co-operation of government officials,
all of whom have been most kind. There are six color-
ed plates, which give the funnels and house flags of
some of the principal steamship lines in American
trade, flags of all nations, and the flags and pennants
used in the International Code. These plates are
printed in eight- colors, and are an attractive feature
of the book.

A square foot of uncovered pipe, filled with steam at
100 pounds pressure, will radiate and dissipate in a
year the heat put into 3,716 pounds of steam by the
economic combustion of 398 pounds of coal. Thus, 10
square feet of bare pipe corresponds approximately to
the waste of two tons of coal per annum.

Many of the diagrams and engravings
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SCIENCE NOTES.

A primitive chart prepared by the Polynesians to
assist them in their travels from island to island has
been acquired by the British Museum. The chart in
question refers to the Marshall Islands, and was pre-
pared by the natives. Routes, currents, and prevail-
ing winds are represented by pieces of split cane,
straight or bent according to the chart-makers’ knowl-
edge of the facts of the case, while the islands are
indicated by univalve shells attached to the canes.

The heat of fusion has been studied by A. W.
Smith. (Phys. Rev.) In the determination of'the
constant the ice in small pieces was previously cooled
several degrees below 0 deg. C., and after weighing
was transferred to the calorimeter containing kero-
sene oil already cooled to the same temperature. Heat
was supplied by means of an electric current, the
amount of heat being calculated by measuring both
the current through the coil in the calorimeter, and the
E. M. F. between its terminals, in terms of a stand-
ard cell. The preliminary value given for the con-
stant is 334.25 joules as the mean of eight determina-
tions of the heat of fusion of ice, in each of which
about 100 grammes of ice was melted.

On passing a current of hydrogen through a silica
tube heated until soft in an oxyhydrogen flame, a
deposit of silica, either alone or mixed with silicon,
is formed in the tube, the silica being reduced by the
hydrogen forming silicon hydride and water vapor,
which react together in the reverse direction at a
slightly lower temperature. When, however, this re-
verse reaction is incomplete, some of the silicon hy-
dride is decomposed, yielding silicon and hydrogen.
A silica rod loses weight when heated in an oxyhydro-
gen flame, a rod 970 milligrammes in weight losing 500
milligrammes in 15 minutes. That the above-described
deposition of silica and silicon is not due to the vola-
tility of the silica and its partial dissociation is proved
by Moissan’s work, which showed that silica is not
appreciably volatile at the temperature of these ex-
periments. Further, if oxygen or carbon monoxide is
passed through the silica tube in place of hydrogen,
no deposit forms. The loss in weight of the silica rod
when heated varies with the nature of the gas em-
ployed as source of heat, being greatest for a mixture
of oxygen and hydrogen, and least for oxygen with
carbonic oxide.

On immersing in cold distilled water a rod of one of
the four non-crystalline tin-aluminium alloys, Sn;Al,
Sn,Al, Sn,Al, and SnAl;, the surface of which has been
worked with the file, an abundant evolution of deton-
ating gas takes place for two or three minutes at the
field surface of the alloy. This phenomenon is not ob-
served with (1) a previously heated or filed tin or
aluminium rod, or (2) a rod of the alloy not filed but
heated to the same temperature as is produced by the
filing. These tin-aluminium alloys must be formed,
except at the hardened surface, by the juxtaposition
of the molecules of the two metals, so that the filed
surface acts with the distilled water like a number
of small thermo-electric couples which immediately de-
compose the water. Boiling distilled water is decom-
posed by the non-filed tin-aluminium alloy, the heat-
ing apparently destroying the combination of the
metals at the surface. If a filed tin-aluminium rod is
dipped into a faintly acid copper sulphate solution,
oxygen is evolved and copper deposited; a non-filed
tin or aluminium rod, however, precipitates the copper
but gives no gas evolution. Zinc sulphate behaves
like copper sulphate, but the development of oxygen
is not so vigorous.

Lead-aluminium alloys are described by H. Pécheux
in Comptes Rendus. Molten mixtures of aluminium
and lead, containing less than 90 per cent of the former
metal, separate, on cooling, into three layers, the lower
one consisting of lead, the middle one of an alloy' con-
taining 90 to 97 per cent of aluminium, while the upper
one is aluminium. Of the alloys obtained in this ‘way,
those containing respectively 93, 95, and 98 per cent of
aluminium have the densities 2.745, 2.674, and 2.600,
and have nearly the same color as aluminium; they
are malleable and are readily cut with the chisel, show-
ing a silvery surface, but are not so hard as aluminium
and are easily bent. That they are not definite com-
pounds is shown by the fact that, when re-melted and
cast, they yield alloys containing 92, 94, and 96 per
cent respectively of aluminium and having the densi-
ties 2.765, 2.691, and 2.671. This tendency to liquate
necessitates the rapid cooling of the molten alloys. The
alloys do not oxidize in moist air or in the molten state.
They are attacked at ordinary temperatures by concen-
trated hydrochloric or sulphuric acid with evolution of
hydrogen, and by hot sulphuric acid which evolves sul-
phur dioxide and by hot nitric acid with generation of
nitric oxide; the latter acid has little action in the cold,
and the same is the case with dilute acids, even when
heated. Concentrated potassiim hydroxide ‘solution
and aqua regia act vigorously even in the cold, but dis-
tilled water is without action even at the boiling point;
hydrogen sulphide blackens to a slight extént the al-
loys containing 92 and 93 per cent of aluminium,
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TRAIN WRECEED BY COLLISION WITHE DYNAMITE,
BY W. L. RADCLIFFE.

On Friday afternoon, September 23, just as an east-
bound freight on the Baltimore & Ohio Railroad was
approaching North Branch, a little station five miles
east of Cumberland, Md.,, a teamster with a two-
horse wagon, hauling a load of 800 pounds of dyna-
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dyvnamite was being hauled to the camp of McArthur
Brothers, who are constructing a portion of the Wa-
bash Railroad. Their commissary department, offices,
and hospital were badly wrecked. Considering the
great destruction of property caused by the catastrophe,
it seems almost a miracle that the loss of life was so
small.

OCTOBER 22, 1904.

other substances. His experiments were attended with
such success that it was decided to work with material
of sizes regularly utilized in buildink and other opera-
tions, such as wooden beams, arches, columns of brick
and stone masonry, and shafts and‘pillars of iron and
steel. The different tests, which are applied by means
of the apparatus now in use, are to determine the

mite, attempt- tension, com-
ed to cross the pression, trans-
track. Unfor- — verse strength,
tunately hi s a torsion, im-
team was just "“._ pact, and re-
a trifle too i\ peated stress.
slow, and the k- For the pur-
on-rushing lo- \\ = pose of deter-
comotive . ; mining the

struck the rear
end of the wag-
on, hurling it
nearly a hun-
dred yards
alon g the
track. The ter-
rific exrlosion
almost totally
demolished the
nine houses in
the little ham-
let, threw the
heavy locomo-
tive a hundred
feet from the
track, com -
pletely turning
it around, and
reduced seven
loaded freight
cars to kindling wood in a twinkling or an eye. One
of the brakemen was instantly killed; seven other
persons were seriously hurt, and the engineer, one
of the oldest and most skillful employes of the Bal-
timore & Ohio, was found in the demolished cab
of his engine unconscious, with the scalding steam
and water pouring over him, but still firmly gripping
the throttle. He died while being removed to the
hospital.

The signal tower, in which were the Baltimore &
Ohio operator and his brother, was completely
wrecked, and its occupants
were badly cut by the glass
and splinters.

The windows of nearly every
house within half a mile of
North Branch were shattered;
while the explosion was plain-
ly heard and the concussion
felt in Cumberland, five miles
distant. Strange to say, the
horses which were attached to
the ill-fated wagon were not
injured at all. The driver was
rendered unconscious by the
explosion, but received no
other injury. The wagon was
totally annihilated, and the
only part of it which could be
found was a tire from one of
the wheels, which was discov-
ered wrapped as tightly
around a neighboring tele-
graph rpole as though fastened

.SSE\"' \\'\"\\

there by a blacksmith. The
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TRAIN WRECKED BY COLLISION WITH DYNAMITE,

TESTING MACHINES AT THE BOSTON INSTITUTE OF
TECHNOLOGY.

BY DAY ALLEN WILLEY,

Within the last few years some very interesting ap-
paratus has been utilized at the Massachusetts Insti-
tute of Technology, to determine the strength of ma-
terials when subjected to strain under various condi-
tions. The installation of this machinery originated
with Prof. Gaetano Lanza, who has been conducting
such experiments. for a period of years. Prof. Lanza
at first made tests with small pieces of wood, iron, and

strength o f
masonry in
various forms,
the test labor-
atory is equip-
ped with an
arch - testing
machine, rep-
resenting a ca-
pacity of 400,-
000 pounds. It
can be utilized
in connection
with an arch
having a maxi-
mum length of
ten feet and a
minimum rise
of one in ten.
As is indicated
by the photo-
graph, the machine consists or a framework of eye-
beams aqd plate girders, through which pass a series of
rods. The testing load is applied by two hydraulic
rams, each of 100 tons capacity. The upward reac-
tion of the rams is against a system of scale levers,
which weigh the load. The downward force of the
rams is taken by the series of two-inch steel rods,
which pull down on the I-beams, used to distribute
the load to the blocks. The latter are of wood, one
foot in length and of a width proportionate to the
size of the arch, being fitted to its top. The thrust of
the arch 1is measured by
noting the extension of four
of the three-inch steel rods.
These have been tested, and
the moduli of elasticity deter-
mined, so that each rod indi-
cates the load it is carrying by
measuring its stretch. This
stretch is measured to one ten-
thousandth of an inch in a
length of one hundred inches.
The casting at the right hand
of the machine rests on the I-
beam frame. The Ileft-hand
casting, against which the arch
bears, is mounted on rollers
17% inches in diameter, so &s
to allow the three-inch rads to
stretch to the extent required.
The photograph shows the ma-
chine in operation with an arch
of brickwork.

The principal transverse test-

(Continued on page 282.)
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ARCH TEBTINB MACHINE; CAPACITY, 400,000 POUNDS.
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THE FERY PYROMETRIC TELESCOPE,
BY DR. ALFRED GRADENWITZ.

A pyrometer tl e range of which is practically un-
limited, has recer tly been designed by Prof. Ch. Féry,
of the Paris Ecole de Physique et de Chimie. The under-
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readily pointed at the hot body, while being independ-
ent of any lateral stray radiations; in fact, on the tube
of the telescope being heated, the temperature of all
the soldered seams of the thermic battery constituted
by the two metallic plates will be increased by equal

amounts  without

any disturbance in
the readings being
produced. In or-
der to limit the
length of the plates
submitted to the
thermic radiation,
a cross - shaped
screen has been
added, allowing
only the soldered
seam to be expos-
ed; finally a dia-
rhragm, E, placed
at a constant dis-
tance from the
cross-wire plates,
makes the readings
independent of the
distance at which
the body is placed.

THE FERY PYROMETRIC TELESCOPE,

lying principle on which the apparatus is constructed,
is the law regarding the relation of the thermic radia-
tion of heated bodies to their proper temperature as
enunciated by Stefan as far back as 1880 and con-
firmed by the researches of Prof. Boltzmann and other
physicists. The problem solved by Stefan seemed for
a long time a rather complicated one, as the emissive
power of sol¥ds is itself in most cases an unknown
function of the temperature, which further complicates
the relations observed. The problem, however, is sim-
plified in a high degree when considering the so-called
black bodies. The notion of “black bodies,” as first
introduced into science by Kirchhoff, is relative to a
body emitting, when heated, any kind of radiation in
normal proportions; carbon and a large number of
black metallic oxides will show this behavior. The
theoretical notion of the “black body” is however best
realized in practice by a large sized furnace, possess-
ing only a very narrow opening through which the
radiations are allowed to pass. Any body heated, not
in the open air but in a large closed furnace, will ac-
curately show the normal radiation of black bodies
quite independently of the nature of the walls of the
furnace. Now as a similar heating process is mostly
used in industrial practice, an instrument based on
the behavior of black bodies would seem to be highly
suitable for industrial purposes. This behavior of
black bodies is indicated by Stefan’s law as follows:
The amount of heat radiated from a black body (or
from the opening of a furnace) brought to a high tem-
perature, is proportional to the fourth power of the
absolute temperature of the black body (or the fur-
nace).

The instrument designed by Féry on this principle
is represented diagrammatically in Fig. 1. The cross
wires of a telescope, the objective of which is made
of fluorine (a substance highly transparent to any
radiation and the presence of which does not alter to
any appreciable degree the composition of the radia-
tion), are re-
placed by a

The angle, a, of
the cone of rays
striking the sol-
dered seam will accordingly be independent of the
length to which the tube of the telescope has been
drawn out.

The telescope is, by means of a flexible wire of a
known resistance, connected to a special galvanometer
by the deflection of which the energy of the radiation
is indicated. Experiment goes to show that the rela-
tive absorption of fluorine becomes constant from the
temperature of 900 deg. C.; that is, the amount of heat
absorbed then bears a con-
stant ratio to the amount of
heat transmitted. A tele-
scope standardized at a tem-
perature upward of 900 deg.
C. will therefore allow of
ascertaining immediately
the unknown temperature
corresponding to an observ-
ed radiation.

If, for instance, the deflec-
tion obtained on the trans-
parent scale of the galvano-
meter be 75 mm. in case the
furnace the telescope is
pointed at is at a tempera-
ture of 1,000 deg., and 300
mm. be the deflection due
to a body brought to a tem-
perature x, then Stefan’s
law will give immediately

a 300

(1000 + 273)* %

whence x — 2,547 deg. absolute, or 2,274 deg. C.

As the temperature is proportional to the fourth root
of the galvanometric deflection, even a rather large
error as to the radiation will result in a much smaller
relative error with respect to the temperature. In
order to avoid any calculation, the temperature corre-

1

The Interrupter with Casing Removed.
A NOVEL INTERRUPTER FOR INDUCTION COILS.
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sponding to the observed deflection may be derived
from a curve. There are several diaphragms intended
for different ranges of temperature, allowing tempera-
tures included between 800 and 4,000 deg. C. to be
readily determined, though the deflection correspond-
ing to the latter temperature be 250 times greater than
that observed at 800 deg.

For industrial purposes, the inventor has slightly
modified his apparatus, using instead of fluorine lenses,
a lens made of a special glass, the opening of which
is large enough to insure easy readings on industrial
galvanometers. Such pyrometers are standardized by
comparison with a fluorine objective pyrometer.

A NOVEL INTERRUPTER FOR INDUCTION COILS.

BY OUR BERLIN CORRESPONDENT.

Ever since induction coils have obtained their pres-
ent importance in connection with Rontgen rays and
wireless telegrarhy, there has been a demand for a
reliable interrupting device, which can be regulated to
give any desired frequency and any desired duration
of the current impulses.

This demand is greater in connection with R6ntgen
apparatus, as Rontgen bulbs have to be regulated dur-
ing operation, to give most favorable results. On the
other vhand, such interrupters have to work with a low
consumption of energy and the bulbs must be put to
as low strains as possible.

The Wodal mercury jet interrupter, which we illus-
trate herewith, fulfills these requirements in a very
satisfactory way. The main casing carries at one side
a small electric motor, which drives a shaft located
centrally in the interrupter proper. This shaft com-
prises two sections coupled together but electrically
insulated from each other by a disk of hard rubber.
The upper member of the coupling consists of a circu-
lar metallic plate formed at its periphery with a flange
which fits over the insulating disk. A number of con-
tact fingers derend from this flange. Attached to the

The Interrupter Complete,

lower end of the shaft is a centrifugal device which
operates in a quantity of mercury which fllls the lower
portion of the main casing. The mercury is thereby
constrained to rise through a pipe to a perforated,
curved casing whence it flows out in a broad jet in the
path of the revolving contact fingers. Every time a
finger encounters this jet, the electric circuit is com-
pleted to the induction coil. A shield which fits over
the perforated face of the curved casing may be oper-
ated by means
of a thumb-

system of two
narrow and ex-
tremely thin
plates of iron
and constan-
tan* respective-
ly soldered to
one another at
their points of
intersec-
tion and fixed
by their ends
to two brass

disks, C and
D, from which
t h e electric
current is ta-
ken through
t h e binding
posts b and b’.
This system

obviously em-
bodies a ther-
mo - electric
couple. The at-
tachment 1 s

*Constantan is a
German alloy of cop-
per and nickel con-
taining 60 per cent of
each.

Fig. 1.—Street Post.

A NEW 'ENGLIS,H TELEPHONIC FIRE ALARM.—[S¢c uext page.]

Fig. 2.—Fire Alarm Switchboard.

screw at the
top of the in-
terrupter t o
close any de-
sired number
of the perfora-
tions, thus per-
mitting t he
width of the
mercury to be
adjusted.
When the

holes are all
open, the con-
tact fingcers

will - encounter
a broad ribbon
jet, and a max-
imum dura-
tion of current
impulses will
be obtained;
on the other
hand, in " the
case of a sin-
gle ‘hole being
opened, the im-
pulses will be
of short dura-
tion, "and the
current may
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be wholly switched off by covering the last hole.
The path followed by the current in the Wodal in-
terrupter is as follows: The current is supplied to the
motor through a variable resistance allowing regulation
of the number of revolutions of the motor and, hence,
the number of interruptions being readily altered. No
special regulating resistance is necessary for the pri-
mary of the induction coil, even the most delicate
regulation of the current supply being secured by
means of the interrupter itself. The Wodal interrup-
ter, like other interrupters, is inserted between the
source of current and the primary of the induction
coil, the current being conveyed to the mercury jet,
and thence through the contact fingers and revolving
shaft to the  induction coil.

In order to insure more rapid interruptions with a
minimum sparking, the reservoir is filled with a quan-
tity of petroleum. As compared with electrolytic in-
terrupters, the Wodal affords the advantage of being
perfectly noiseless in operation, and of consuming
very little current (about 114 to 3 amperes). It can be
used with any high-tension direct currents.

O —
A NEW ENGLISH TELEPHONIC FIRE ALARM,

BY FRANK C. PERKINS.

A new English system of street fire alarms has re-
cently been brought out by the General Electric Com-
pany, Limited, of London, which comprises street
alarm and telephone posis located at various points
in the city and an annunciator switchboard for the
fire station, as shown in the accompanying illustra-
tions, Figs. 1 and 2. As usual the functions of the
post are to act as fire-alarm pulls to be operated by
the public in the event of fire and to serve as street
telephones for the use of the fire brigade in executing
their duties, while they may also be employed if de-
sired as police telephones.

The calls are received from the street posts by the
annunciator switchboard, which indicates from which
post the call is given. The function of the annuncia-
tor switchboard is also to discriminate between genu-
ine and accidental calls, such as ‘“grounds”; to allow
the lines being tested; and, where required, to serve
as a switch for connecting any street post with the
police station, or with any official on the system.

The rost is fitted with a locking pull to be operated
by the public, a vibrating bell, which rings when the
pull is operated and indicates that the call is passing
through the station, while the stopping of the bell
indicates that the call has been attended to. A replace-
ment movement for the pull is provided, as well as
the usual telephone receiver, water type microphone
transmitter, and induction coil. There is also pro-
vided the usual automatic switch hook, call key, light-
ning arrester, and a two-microfarad condenser which
is used in the line test.

The switchboard at the fire station noted in the
illustration, Fig. 2, includes an annunciator drop and
jack for each post, an 8-inch alarm bell, and an answer-
ing plug, also a control. indicator, enabling a line
which has been used to be kept under observation un-
til the pull in the post is replaced. A control beii
gives an audible signal when the pull in the rost is
replaced, and a discriminating buzzer is provided to
allow of determination between real and accidental
calls. In addition to the hand combination telephone
and magneto generator for the purpose of testing the
lines and when required to call any department, a per-
petual calendar is provided, as well as an English
timepiece, as noted at the top of the switchboard. The
Tottenham Urban District Council has installed this
system of electric fire alarms, as shown in the accom-
panying illustration, with thirty-five fire-alarm posts,
each fitted with a telephone plug box. When the pull in
the post is operated, the battery current passes through
the indicator drop, closing the local alarm bell circuit,
and the bell in the post at the same lime rings.

The fireman attendant in the watchroom inserts his
answering plug in the spring jack underneath the
fallen shutter, and the discriminating buzzer at once
emits a loud buzzing sound. If the alarm were caused
by “ground” on the line, the buzzer would not operate,
and the brigade would not be called out unnecessarily.

If, on inserting the answering plug, the discriminat-
ing buzzer does not operate, it indicates either that
someone wishes to telephone, or that the line has be-
come earthed and requires attention. The attendant
can ascertain which by listening on the telephone and
making the usual inquiries.

After calling out the brigade, the attendant with-
draws the answering plug and inserts in its place a
plug belonging to the control indicator. This stops
the bell ringing in the post, and the control indicator
pointer is deflected to the “on” position. The answer-
ing plug is now available to receive further calls.

When the post-handle is replaced, the control indi-
calor returns to the “off” position, and the control bell
rings continuously until the plug is withdrawn and
placed in its normal position. The attendant now in-
serts his answering plug and listens on the telephone
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to ascertain if the person replacing the pull wishes to
speak to him.

To test the lines from the station, the answering
plug is inserted in each spring jack successively and
the generator handle turned. If the line is in proper
order the discriminating buzzer will be actuated, but
if the line is discontinuous,-it will remain silent.

At the post, if it is required to speak to the fire
station it is only necessary to hold the receiver to the
ear and press three or four times on the small push
button for the purpose.

B EEEEE—
TESTING MACHINES AT THE BOSTON INSTITUTE OF
TECHNOLOGY.
(Continued from page 280.)
ing machine in use at the Institute is of 100,000 pounds
capacity, and will test specimens of material up to 26
feet span.

The machine is quite simple. Two steel girders rest
at the center on a framework raised 4 inches above the
floor. These girders support two movable carriages,
which hold the jackscrews used for applying the load.
At the center of the machine there are three levers
used in weighing the load. Two of these levers are
beneath the girders of the machine, and do not show
in the cut. The main lever gives a multiplication of
10 to 1. It is of steel, about 6 feet long, and at the
larger end it is 13 inches deep and 214 inches thick.
The load is applied by raising the jacks at the ends of
the specimen, and it is weighed through the pull
exerted on the levers by the yoke attached to the cen-
ter of the specimen. The steel girders forming the
bed must carry, without undue fiber stress, the maxi-
mum load which the machine can exert.

The photograph shows a white pine beam which had
been in service at least seventy-five years. The sfick
is 15 inches deep and 15% inches wide. The span was
20 feet. In the test made on this beam in the testing
machine, the load was applied at two points, 1 foot
either side of the center. The manner of distributing
the load is shown by the beams at the center of the
machine. The deflection of the beam was measured in
the following way: On either side of the beam a fine
steel wire was stretched over pins driven into the beam
directly above the supports and at the center of the
depth. A ten-pound weight on the end of each wire
kept the wire in tension. A micrometer was fastened
to each side of the beam at center of the length and
depth of the specimen. The faces of the micrometer
screws were set parallel with the wires, the screws be-
ing perpendicular. To take a set of readings, the
screws were turned down till contact was made with
the wires.

In determining the torsional strength of substances,
three machines are utilized by the students, being of
150,000 inch-rounds, 60,000 inch-pounds, and 6,000 inch-
pounds capacity. The accompanying photograph is of
the most powerful machine.

The specimens commonly tested in it are from 1Y
inches to 2% inches in diameter and of lengths vary-
ing from 3 to 12 feet. The power end of the machine
is driven by a 4-inch belt running from a countershaft
overhead. The gear is keyed to a 4%-inch diameter
steel shaft, which turns once in about fifteen minutes.
The holder is a massive piece of cast iron, reinforced
by two bands of wrought iron three inches wide and
one inch thick, shrunk on the outside. The grips are
made of cast iron, faced with cast steel which is fluted
on the outer surface. These grips are cams which tend
to bite the specimens harder and harder as the twisting
head turns to the right. The grips do not require a
shouldered specimen. Steel bars 114 inches in diame-
ter, containing 1.10 per cent carbon, have been gripped
without the least difficulty. A handwheel is attached
to the driving shaft, so that any desired twisting
movement may be held on the specimen. This is also
used in adjusting the load accurately, when the angle
of twist of the specimen is being noted.

The weighing end is held in a movable carriage
which runs on I-beam tracks. A casting, with grips
similar to those described above, is attached to a hol-
low frame made of boiler plate, which is hung from the
carriage by an equal-arm lever and links, all turn-
ing on hardened steel V-shaped knife edges. From
a knife edge at each end of this frame a link runs to a
lever, one lever being near the top of the carriage and
the other near the bottom. The free ends of these
levers connect with the weighing beam shown running
across the carriage. As the power end holder turns
toward the right, the twisting movement, transmitted
through the specimen, will tend to rotate the frame so
as to cause the right-hand end to go down and the left-
hand end to go up. This causes the free end of the
weighing beam to lift, and poise weight must be
moved to the right to bring this lever level again.

Two processes, dependent upon the fact that some
oils, when brought into contact with finely-crushed ore
in water, have the remarkable power of absorbing the
particles of certain minerals to the exclusion of others,
have been developed.

©CTOBER 22, 1904.

Engineering Notes,

In Belgium about 85 per cent of the navigable water-
ways are under the direct control of the state, which
is also a large shareholder in the canals conceded to
private companies.

Stamped sheet zinc is rapidly coming into use for
metal ceilings in places where wood has heretofore
been used. In some cases the material is even copper-
plated and given a beautiful finish. Those who have
had experience with other material will readily ap-
preciate the advantage of using zinc.

Overhead electric trams on the Madeleine-Colombes
line have been responsible for an extraordinary acci-
dent. The conductor, at the end of his journey, was
about to turn the arm from front to rear when, in the
act of swinging it by the cord, something caused the
springs to act as a powerful catapult, lifting the man
18 feet in the air and hurling him a considerable
distance on the roadway. When pickéed up he was
found to have sustained a fracture of the shoulder and
both wrists.

A method proposed for testing wood treated to resist
fire consists in suddenly heating % gramme of the
wood by means of an electric current—120 volts, 7 to
10 amperes—to a temperature of 700 to 800 deg. C., and
measuring the volume of gas liberated in the course
of two minutes. The wood is contained in a platinum
wire basket, and the weight of ash and charcoal left
can also be determined. A good sample should yield
a smaller volume of gas and a larger weight of ash
than an untreated sample.

The French Admiralty has quickly recognized the
possibilities of the gasoline motor for the propulsion
of small war vessels. A vessel intended for police
purposes upon the rivers in the French Congo has
been launched from Bangui, built under the super-
vision of the Admiralty, and fitted with two 30-horse-
power gasoline engines. The boat is 97 feet 6 inches in
length, and is armed with quick-firing guns. It is the
largest gasoline-propelled boat that has yet been con-
structed in France and is purely an experimental vessel
to demonstrate the capabilities of this type of engine
for small craft of this type.

In Umea, Sweden, there has recently been installed
a factory for the dry distillation of wood, by
means of superheated steam, where, in addition to
wood coal, wood tar and turpentine oil are recovered.
According to the process invented by Mr. Elfstrom, the
steam, superheated to some hundreds of degrees, is
conveyed into a tightly-closed horizontal retort of a
capacity of 15 cubic meters, filled with resinous wood,
when the wood tar, mixed with condensing water, is
deposited on the bottom of the latter, the volatile
portions being removed with the steam generated by
the moisture of the wood. On their way, they are once
more highly superheated, and are allowed to exert their
effect in a second similar retort. The water vapors,
strongly saturated with turpentine oil, are eventually
condensed, the turpentine oil being separated readily
from the water, while the combustible wood gases are
being used for heating the steam producer and the
superheater. The wood-tar discharged from time to
time from the retort is separated by an addition of
common salt from the condenser water, the density of
which is thus increased to such an extent as to cause
the tar to accumulate on the top. The process is said
not only to afford a large output of wood coal, but in
addition, wood-tar and turpentine oils of far greater
purity than in distillation plants with immediate re-
tort firing, the process being much more uniform in
the retorts and too high retort temperatures being

avoided.
—_— - —

The Current Supplement,

The current SurpLEMENT, No. 1503, contains an un-
usual variety of interesting scientific articles. Mr.
Joseph Horner describes at length, in an excellent re-
view, modern methods of steel casting. His article
will be concluded in the next number of the Surrre-
MENT. Many illustrations accompany the text. H. W.
Buck, electrical engineer of the Niagara Falls Power
Company, outlines in an instructive way the method of
utilizing Niagara power. Prof. Holden’s splendid ap-
preciation of Copernicus is concluded. It has been
suggested (and the theory has received to some extent
the support of experimental proof) that certain kinds
of insects derive protection from the grotesqueness or
hideousness of their appearance; Mr. Percy Collins
convincingly proves the theory in an article entitled
“Terrifying Masks and Warning Liveries.”” Numerous
photographs of insects accompany his article and bear
out his contentions. Just where King Solomon’s Mines
may have been situated no one knows. In an excellent
article published in the current SuppLEMENT, the loca-
tion of this fabled land of wealth is given on the basis
of modern exrlorations. Prof. Rutherford’s painstak-
ing discussion of the radio-activity and emanation of
radium is concluded. Prof. Neesen contributes a valu-
able paper on “Frotection from kightning.” The usual
notes are likewise published,
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Correspondence

Effect of the Sun’s Rays on the Black Race.
To the Editor of the SCIENTIFIC AMERICAN:

In your issue of August 20, Prof. Edwin Grant
Dexter claims that nature made a mistake in putting
the black race in the hot portions of the earth, because
black is a better absorber of heat than white.

Let us look at the facts. In the white man the
epidermis is a nearly colorless, translucent mem-
brane, while in the black man it is made opaque by
the deposit of pigment granules in its lowest layer of
cells. Then practically the difference between the two
kinds of epidermis is the same as that between a sheet
of clear, colorless glass and a sheet of smoked glass;
that is, a sheet of glass one side of which has a coating
of lampblack. Compared with clear glass, smoked
glass is impervious te the sun’s rays.

It is to protect the delicate tissue cells of the body
from the destiructive influences of the heat and che-
mical rays of the sun that nature has blackened the
epidermis of the inhabitant of the tropics.

When we add that the radiating power of the black-
ened epidermis is relatively as high as its absorbing
power, we think that we have proved that nature can
be rightly read. JAMES S. MANER,

Health Commissioner of New Haven, Conn.
September 3, 1904.

FIRST COMPETITION FOR THE VANDERBILT
INTERNATIONAL AUTOMOBILE CUP,

The one-thousand-dollar international cup, which
was recently presented by Mr. William K. Vanderbilt,
Jr., to the American Automobile Association for an-
nual competition, was the subject of a most interest-
ing and successful contest, which came off on October
8, on a specially-selected course on Long Island. The
donor of the cup was one of the first to import an auto-
mobile into this country; he has raced in important
international contests abroad, and his object in the
presentation of the cup was to promote long-distance
road races of this kind, under the conviction that by
this means, more than by any other, the development
of the very finest design and workmanship can be pro-
moled in the automobile industry in this country.
The cup, which is a handsome silver trophy, stands,
with its base, about 31 inches in height, and contains
481 ounces of sterling silver. The deed of gift requires
that the contests during 1904 and 1905 must be held on
American soil; and the competitions of 1906 and sub-
sequent years may be held in the country whose repre-
sentative club shall have won the cup during the pre-
ceding year.

The course is in the form of an isoceles triangle,
with two long sides and a short base, the base meas-
uring about 5 miles, and the two sides about 1214
miles each in length, making the total length of the
course 30.24 miles. The apex of the triangle is at the
western end of the course, at the town of Queens, and
the angles of the base are at the village of Jericho
and where the Jericho road makes a right-angled turn
into the road to Hempstead. There was no limit plac-
ed upon the speed of the contestants except at two
controls, one at the town of Hicksville, where the
course crosses the Long Island Railroad, and another
through the village of Hempstead. The first control
was 0.4 mile in length, and the automobiles were re-
quired to take three minutes in passing through the
same. The other control was 1.4 miles in length, and
the time of passing through it was to be six minutes.
The starting point and finish of the race were on the
northern leg of the triangle, at a point about 3 miles
from the town of Jericho. Following the direction
of the course there was, first, a run of 3 miles at high
speed to this turn, which had to be taken at a speed of
from 10 to 15 miles an hour; then a stretch of about
2 miles to the Hicksville control, followed by a run of
three miles to the turn from the Hicksville into the
Hempstead road, after which there was an uninter-
rupted high-speed run of about 6 miles to the Hemp-
stead control, followed by a fast 5-mile stretch to the
sharp turn at the apex of the triangle at Queens. After
leaving Queens there was nothing materially to check
the speed, except for some rather rough surface, until
the turn at Jericho was reached. The actual distance
of the course, exclusive of the controls, was therefore
28.44 miles, and as this had to be covered ten times,
it made the actual racing distance 284.4 miles in
length.

The roads thus traversed are typical macadam roads
of that part of Long Island, level for the most part,
with some slight undulations, and because of the
comparatively dry weather were rather heavily coated
with dust. In the preparations for the race, however,
$5,000 had been expended in oiling the roads, with the
result that there was a 10-toot racing track in the
center of the road that was free from dust, hard, and
fairly smooth. Some work had been done in smoothing
the roads and fixing up the bad spots at turns and 7
grade crossings; but on that portion of the course out-
side of the controls, that is on the actual race track,
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LIST OF COMPETING MACHINES.

OWNED BY DRIVEN BY

S. B. Stevens.... . ...
De Dietrich et Cie..

F¥. Gabriel

Royal Motor Car Co J. Tracy
Pope Motor Car Co A. L. Webb
Geo. Arents, Jr.....ccoveeeeene v eivienniens G. Arents, Jr,
Pope Motor Car Co..... veeveeneenens o.n. . H. Lyttle
Panhard & Levassor......c... «ovoveenen.. . George Heath
E HR.Thomas... «.cvveiiiiniiniiniiniennnn.. k. I5. Hawtey
C. Gray Dinsmore...........c.cooevee oo oo V. Werner
A. G. Vanderbilt ' P. Sartori

M. Bernin
A. Clement, Jr.
H. Tart

W. G. Brokaw
A, Clement...
k‘anEard & J.ev&ssm

HOnsE
START. MACHINE. " POWER,
1 Mercedes Simplex.. .. 60
2 De Dietrich . ... 80
3 ! Royal Tourist 35
4 | Pope Toledo............ 60
5 Mercedes = - -..- 1]
6 Pope 10ledo.... e e eeeeee P
7 Punhard & LEvassor........ ..coevvneniennns 90
8 Mercedes........ .ivveiiiininnn 60
9 Mercedes Simplex. . 90
10 Fiat... ........... 90
11 Renault..... RO 90
12 ! Clement Bayard.... 90
14 Panhard & Levassor 90
156 " " e eeaeeee e ee wweaaes 90
16 Packard Gray Wolf.......... «eoceeviiinnn, A4
17 S.&EM. Simplex... ... ..ccciiiiiieccrcoscescnns 75
18 Mercedes 60
19 Fiat.. 9

‘. . G. Teste
Packard Motor Car Co...... ..........cc0nu.n. C. Schmidt
F. Croker ...... yeteete cieeaeies cevesreaean F. Croker
L Wormser, JT ... .« .iveiiiiiineiinnnennnns J. Luttgen
W.Walldeon . oovii i e W. Wallace

there were, in addition to the three sharp turns at the
corners of the triangle, two railroad grade crossings
and one or two turns and difficult places that required
a slackening of the speed. Moreover, with its custom-
ary temerity and willingness to take a chance where
any excitement is to be had for the risk, the American
public crowded on to the course, and in walking from
spot to spot to obtain different points of vantage, did
not hesitate to use the oiled center of the road for
their perambulations. The course was patroled by
motor bicyclists bearing the official badge, each patrol
covering a mile and a half of the course. Flagmen
were also stationed at the cross roads, and it was to
these that the public seemed content to trust for warn-
ing that a car was coming, when they would scatter,
often only a few seconds before a machine would
thunder by at from 60 to 85 miles an hour. This con-
dition of things was the fault of the public and not of
the promoters of the race, who had presented verbal
and written warning to the public to remain at the
fence line and not, under any circumstances, come
upon the road.

The race was started promptly at 6 o’clock, and
the eighteen contestants were sent off at two-minute
intervals, with a standing start. It was expected that
a speed of between 50 -and 60 miles an hour would he
realized, and consequently the cars started at 6 o’clock
would be due about 6.35, or close upon the heels of the
last machine to start—a 90-horse-power Fiat which
was dispatched at 6.32, the other Fiat, owned by A. G.
Vanderbilt, having failed to start because of machinery
troubles. The first of the racers to complete the cir-
cuit was Gabriel, on his 80-horse-power De Dietrich.
Then came No. 4,a 60-horse-power Pope-Toledo, followed
by the first starter, a 60-horse-power Mercedes. The
fourth machine was a 90-horse-power Panhard driven
by Heath, who had made up 10% minutes on the
leader in the first round, thus-giving early evidence
that, barring accidents, he would be well up among
the leaders at the finish. The fastest time for the
first round, and the fastest for the whole race, was
made by Teste on another 90-horse-power Panhard,
the circuit being made in 24 minutes and 4 seconds, a
speed of 70.9 miles per hour for the whole of the racing
course, the controls being omitted. When we remem
ber that speed had to be slowed down below 15 miles
an hour for the turns, and that considerable time
was lost in getting up speed in leaving the two con-
trols, it can easily be understood that on the long
stretches of straightaway track, a rate of bet%een 80
and 85 miles an hour must have been reached. YPeste
contined to maintain his terrific pace for three rounds,
but on the fourth round the clutch broke and he was
out of the race. Evidently, he was the most daring
driver of the eighteen, his speed for the ninety miles
averaging about 68 miles an hour. The second best
time in the first round was made by Gabriel in 26
minutes, 57 seconds; and the third fastest by young
Frank Croker, driving a 75-horse-power Smith & Mab-
ley Simplex, his time being 27 minutes and 35 seconds.
Clement, on a 90-horse-power machine of the same
name, made the round in 27 minutes, 51 seconds; and
Heath, who was destined to win the race, in 28 min-
utes and 52 seconds. The trouble to tires and mech-
anism began with the very first round. Wallace, on a
90-horse-power Fiat, broke his clutch and never com-
pleted the round; Tracy, on his 35-horse-power Royal,
with a bevel gear drive, broke the driving shaft, made
temporary repairs, and completed the round in 2 hours,
29 minutes, 45 seconds. The second round was prolific
of disaster. The first to complete it was Gabriel, who
made the distance in 27 minutes, 14 seconds; and he
was followed by Heath in 28 minutes, 18 seconds;
Campbell, driving Thomas’ 60-horse-power Mercedes, in

28 minutes, 17 seconds; and Teste in 26 minutes, 37 .

seconds. It was in this round that the first American
machine dropped out of the race, the Royal being
hopelessly disabled by a cracked cylinder. It was in
this round also that the only fatality of the race oc-
curred. The car driven by George Arents, Jr., a 60-
horse-power Mercedes, overturned, killing the me-
chanic and rendering Arents himself unconscious.
Early in the first round, in stopping rather suddenly

on entering a control, his car swung and hit a tree.

On the second round, the tire on the wheel which hit
thetree flattened and ultimately flew off. Arents seems
to have used the brake again too suddenly, with the re-
sult that the car skidded badly, and the combined
wrench of the brake and the skidding seems to have
torn the rim entirely from the wheel, overturning the
car, with the fatal results stated. Outside of this there
were no serious accidents throughout the whole race.

In this same round the Mercedes car No. 9 was put
out by a cracked cylinder, and the 90-horse-power Ren-
ault was disabled by the breaking of the main shaft
of the bevel drive. In the third round the fastest
time was again made by Teste in 25 minutes and 48
seconds, followed by Heath in 26 minutes, 19 seconds;
and Gabriel in 27 minutes, 36 seconds. This round
was not marked by any withdrawals. The fourth
round saw the collapse of Teste, who was leading by
a large margin, his failure being duc to a broken
clutch. The fastest time was that of Heath (27 min-
utes, 23 seconds) followed by Hawley in 31 minutes and
Gabriel in 33 minutes and 30 seconds as the fastest
for the round. By this time Heath had a comfortable
lead over Gabriel, who was beginning to experience
tire troubles. The fifth round found Heath not only
keeping up his fine pace, but gradually increasing it,
the round being made in 25 minutes and 13 seconds;
the next fastest time was made by Teste in another 90-
horse-power Panhard in 25 minutes and 40 seconds.
Clement, who before the race had been picked as the
winner, a young man of twenty-one years, who was
driving a machine: made by his father’s company, had
been having tire troubles earlier in the race, but now
was beginning to pick up. He made this fifth round in
29 minutes and 33 seconds.

Meanwhile, during the first half of the race, the
more moderately-powered American machines had been
meeting with varying fortunes. The 60-horse-power
Pope-Toledo had trouble chiefly with tires, which
threw it hopelessly behind. It did not, however, suf-
fer any permanent breakdown. The little 24-horse-
power Pope-Toledo ‘had maintained a remarkably
even rate of speed, making the rounds in from 37
to 38 minutes, and with the dropping out of its
big foreign opponents, matters began to look prom-
ising for its chances. The 24-horse-power Pacliard
machine was doing almost as well; while.Croker, in
his 75-horse-power Smith & Mabley Simplex, who had
made the first two rounds a minute faster than Heath,
was making a plucky fight against continually-recur-
ring tire troubles. The fastest time of the sixth
round, 31 minutes, was made by Clement who, as the
result of a loss of twenty-five minutes by Heath in
putting on a new tire, was coming up fast on the
leader. In the seventh round, made by Heath in 30
minutes and 5 seconds and by Clement in 30 minutes
and 12 seconds, Gabriel, who had been dropping be-
hind in the last two rounds, retired with a broken
pump chain. In the eighth round, made by Clement
in 33 minutes and 5 seconds, Heath was again delayed
by his tires, and took 57 minutes and 27 seconds for
the round, thus placing Clement in the lead. From
here to the ‘end the race lay between Clement and
Heath. At the end of the eighth round, Clement, four
minutes ahead of Heath, looked likely to be the win-
ner; but in the ninth and tenth rounds, Heath, in a fine
burst of speed, made the circuit in 28 minutes and 52
seconds and 27 minutes and 5 seconds, and ‘managed
to come in with a scant margin of 1 minute and 28
seconds, having ridden the whole distance of 284.4
miles at an average speed of 52.22 miles an hour.

The result was decidedly popular, the winner being
an American and the car one of the well-known Pan-
hard make. The race was stopped as soon as Cle-
ment had passed the line, because of the crowding of
the course; but had the race been run out, there is
no doubt that the 24-horse-power Pope-Toledo machine
would have been third and the 24-horse-power Packard
fourth.

Analyzing the race in respect of the nationality of
the contestants, we find that of five American cars that
started. three finished; of five German Mercedes ma-
chines, two finished; of six French machines, two
finished, taking first and second place; and of the two
Italian machines, one started but did not finish. On
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this record, the honors evidently go to the
French machines as winners, but on the
score of endurance and position, we can-
didly think that second place is held by
America, her machines having taken third
and fourth place, and having the highest
proportion of machines that finished to those
that entered. It is also greatly to their
credit that two of the machines that took
second and third place were of light weight
and moderate horse-power, the Pope-Toledo
and Packard machines having only 24 horse-
power, while the Smith & Mabley Sim-
plex driven by Croker was still running
when the race was called off and would
probably have finished.

The study of the causes of partial or
permanent breakdown is a very instructive
one and valuable to the manufacturer. Of
the French machines the 90-horse-power De
Dietrich broke its pump chain; the 90-horse-
power Renault broke its bevel drive shaft;
another Panhard was put out of the running
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Broke bevel drive shalt in recond round.
Start of 90-Horse-Power Renault, Driven by M. Bernin,

OCTOBER 22, 1904.

by tire troubles, and another broke its
clutch. Of the American machines, one broke
its bevel drive shaft, being finally disabled
by cracked cylinders; another its steering
gear; and the other three had tire troubles.
The Simplex machine was found to be over
the specified weight, and in order to bring
it within requirements, every part of the
machine that would stand it, and, as the
event proved, some parts that would not
stand it, were drilled full of holes. The
frame was thereby weakened too much, and
sagged so badly that the gear was in danger
of striking the ground. Of the five Ger-
man Mercedes machines, one was wrecked
through the collapse of a rear tire, due prob-
ably to collision with a tree; another, driven
by Hawley, smashed its front springs while
turning out of the oiled path in order
io pass another machine; the third, a 90-
horse-power Mercedes, cracked its cylinders.
The one Italian machine in the race broke
its clutch.

Note the drilling outof axie andotherparts to lighten machine.

Frank Croker in 75-Horse-Power Simplex.

In fourth place at finish.

24-Horse-Power Packard, Driven by C. Schmidt.

The youngest of the contestants, 2] years old.

4 .8
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Overturned ; machinist kflled and Arents injared,

Wreck of Arents’ 60-Horse-Power Mercedes.

Some of these turns were over 90 degrees,

Clement Taking One of the Sharp Turns.

Clement-Bayard Machine with Housing Removed, and its Driver, A. Clement, Jr.

THE VANDERBILT INTERNATIONAL CUP CONTEST.

Before tne start,

The Winner and His Mechanic.
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SOME RECENT LAUNCHINGS IN THE UNITED STATES
NAVY.

The stimulus given to the private shipbuilding yards
by the improved conditions under which contracts for
government ships are let, the plans being in more
complete condi-
tion and less sub-
ject to alteration
subsequent to the
commencement of
work than for-
merly, is show-
ing its good ef-
fect in the large
number of ships
that is now be-
ing launched and
pushed to com-
pletion. More-
over, there is no
doubt that the
building of the
“Connecticut” in
a government
yard has stirred
up the private
builders. T h e
rapidity with
which the “Louis-
iana” was built
at Newport News
is representative
of a- general
quickening o f
work on govern-
ment contracts.
A s immediate
evidence of this,
it may be noted
that, following
close upon the
launch of the
“Connecticut,” as
recorded in our
issue of October
1, another battle-
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sister ship of the “Dubuque” (whose launch was re-
corded in-our illustrated issue of September 10) launch-
ed at Morris Heights, New York; and the wooden train-
ing brig “Boxer,” which was launched at the.United
States navy yard, Portsmouth. The Boston navy yard
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United States warship. The “Georgia” and ‘“Nebraska”
represent a class of five ships, four of which, the “Vir-
ginia,” “Rhode Island,” “Nebraska,” and “Georgia,”
are now afloat, while the “New Jersey” will take the
water early in November. The description of the
“Georgia,” there-
fore, will answer
for any one of the
class, the differ-
ences being of a
minor character,
and chiefly affect-
ing the displace-
ment, which, in
the case of the
“Georgia,” is esti-
mated at 14,948
tons when she has
all stores on
board and a nor-
mal coal supply of
900 tons. As will
be seen from our
illustration, this
fine ship, which is
only about 1,000
tons less in dis-
placement than
the “Connecticut,”
and 15 feet less in
length, is a vessel
with a flush main
deck, a high free-
Board, and a lofty
command for the
guns of her main
and intermediate
batteries. She is
protected by a
continuous belt of
Krupp armor at
t h e waterline,
which varies from
a maximum thick-
ness of 11 inches
amidships to a

SIDydly EReely Waterline Length, 176 feet, 5 inches. B 45 feet, 734 inches. Draft, 16 f inches. Displ t, 1,800 t Tl
less importance, aterline Length, eet,  inches, ean, eet, 734 inches. raft, eet, 534 inches. splacement, ], ons, Hess"of 4 inchesTat
the “Nebraska,” STEEL TRAINING SHIP “CUMBERLAND,” RECENTLY LAUNCHED AT BOSTON NAVY YARD. the bow and
was launched the stern. She has

following week at the yard of Moran Brothers, Sealtle,
‘Wash.,, and that on October 11 three United States
vessels took the water, namely, the “Georgia,” a sister
ship to the “Nebraska,” which was launched at the
Bath Iron Works, Maine; the gunboat “Paducah,” a

has also recently launched the steel training bark
“Cumberland.” The launch of the “Georgia” is re-
markable from the fact that she went into the water
with her masts and smokestacks in place and steam
up; something that has never occurred before on a

also a wall of side armor, which extends from the
forward to the after barbette and reaches from the top
of the waterline belt to the level of the main deck.
This armor is 6 inches in thickness, and at the ends
of the armor 6-inch bulkheads are carried athwartship

Displacement, 14,948 tons. Speed, 19 koots.
1ig inch, slope, 3 inches.

Bunker Capacity, 1,704 tons,. Armor: Belt, 11 inches to ¢ inches; turrets, 12 to 8 inches and ‘614 to 6 inches; barbettes, 10 inches and@ inches ; deck, flat,
Armament: Fonr 12-inch 40-caliber B. L.; eight 8-inch 45-caliver B. L.; twelve 6.inch 50-caliber R. F.; twelve 3-inch R. F.; twelve 8-pounders; eight 1-pounders ; two 3-inch field guns;
six automatic guns; two machine guns. Torpedo Tubes, 2submerged. Complement, 812.

BATTLESHIP “GEORGIA,” RECENTLY LAUNCHED AT BATH, MAINE. ALSO SISTER SHIP “ NEBRASKA,” LAUNCHED RECENTLY AT SEATTLE.
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to the barbettes, to afford protection against end-on
fire. The protective deck is 3 inches in thickness on
the slopes, and 114 inches on the flat, and at the sides
it is curved down to a junction with the lower edge
of the waterline belt. A heavy shell from the enemy,
therefore, would have to penetrate the main belt and
the sloping 3-inch deck, and pass through the mass of
coal in the coal bunkers, before it could reach the
engine or boiler rooms or the ammunition supplies.
The central broadside battery, formed by the 6-inch
walls of armor and their associated bulkheads, con-
tains twelve 6-inch, 50-caliber, rapid-fire guns of the
latest pattern, arranged six on each broadside. These
fire through recessed casemates, and they are provided
with semicircular shields, which are adjusted to close
the casemate opening, sufficient space only being left
between the semicircular shield and the casemate to
give clearance when the gun is being traversed. Upon
the same deck, forward in the bows, are four 3-inch,
rapid-fire guns, firing through casemates that are pro-
tected by 2 inches of armor. Four guns of the same
caliber are mounted near the stern on the same deck,
and behind similar protection. Forward and aft of
the central battery are the two barbettes for the main
turrets. These are protected by 10 inches of Krupp
armor in front and 7% inches in that portion that lies
within the bulkheads of the central battery. The tur-
rets that are mounted above these barbettes are of the
superposed or
double-deck type,
carrying a pair of
12-inch 40-caliber
zguns on the low-
er deck, and a
pair of 8-
inch 45-caliber
guns on the up-
per deck; the
lower portion of
the turret being
protected by 12
inches of Krupp
armor, and the
upper portion by
8 inches of ar-
mor.
The
class
ships
whose
there

“Georgia”
are the
regarding
armament
was SO
much discussion
in our Naval
Board on Con-
struction; the
present design
was adopted as a
compromise, and
it is  probable
that these are the
last shirs on
which the double
turret  will be
mounted. T h e
chief objection to
the type is that
four guns might
be put out of ac-
tion by a single
shot; moreover,
the firing of any
one gun of the
four has a dis-
turbing effect up-
on the sighting of the other guns in the turret. In
addition to the four 8-inch guns carried in the double-
deck turrets, there are four others carried in pairs in
two barbette turrets, protected by 8 inches of armor
and placed on either broadside. These 8-inch guns are
sponsoned out sufficiently to give them a line of fire
dead ahead and dead astern. Within the superstruc-
ture on the main deck are mounted four 3-inch rapid-
fire guns, protected, like those on the main deck, by 2
inches of casemate armor. There are 9 inches of
Krupp steel on the forward conning tower, and 5
inches on the after conning tower, generally known as
the signal tower.

It will be seen from a glance at the ship and from
this description that the concentration of fire is very
heavy, consisting of two 12-inch, six 8-inch, and four
3-inch ahead and astern, while the broadside consists of
four 12-inch, six 8-inch, six 6-inch, and six 3-inch guns.
There is no ship afloat that can compare with this in in-
tensity of fire, even the “Connecticut” and “Louisiana”
having less by a pair of 8-inch. The arc of fire is also
very satisfactory, the 12-inch guns having 270 degrees,
the 8-inch superposed guns 270 degrees, the 8-inch guns
amidships 180 degrees, and the 6-inch 110 degrees.
The ammunition hoists are clectrically operatec, and
they are designed to supply the various guns at a
slightly faster rate than the maximum rate of fire.
The ammunition supply consists of 240 rounds for the

Scientific American

12-inch; 1,000 rounds, or 125 per gun, for the 8-inch;
2,400 rounds, or 200 per gun, for the 6-inch; and 3,000,
or 250 per gun, for the 3-inch pieces. The battery of
smaller guns consists of twelve 3-pounders, four 1-
pounders, four 1-pounder automatics, two Gatlings, and
six Colts. There are two submerged torpedo tubes
carried in the forward part of the ship. The motive
power consists of two sets of four-cylinder triple-ex-
pansion engines of a designed indicated horse-power ox
19,000, under which the vessel is designed to make on
trial 19 knots an hour. The maximum supply of coal
is 1,704 tons, and the complement of officers and men
is 812.

Of the two gunboats illustrated, the more important
is the steel training ship “Cumberland,” which has a
length of 176 feet 5 inches, a beam of 45 feet 734 inches,
and a draft on a displacement of 1,800 tons of. 16 feet
51 inches. The sister ship “Intrepid” is being built
at the navy yard, Mare Island, Cal. The vessel is pro-
pelled by sail only and, as will be seen, she is bark-
rigged. She carries a battery of six 4-inch, 40-caliber
rapid-fire guns, four 6-pounders, two 1l-pounders, and
iwo Colts. The 4-inch guns are carried in broadside
on the gun deck, the 6-pounders forward and aft on
the main deck, and the 1-pounder guns amidship on the
same deck. At first sight the “Cumberland” would
appear 1o be a steam auxiliary; but as a matter of fact
the smokestack shown is merely to serve the boilers

Wateriine length, 108 feet. Beam, 29 feet 11 inches. Draft, 9 feet 6 inches, MWisplacement, 345 tons.

WOODEN TRAINING BRIG “BOXER,” LAUNCHED AT NAVY YARD, PORTSMOUTH.

which supply steam to the various auxiliaries, consist-
ing of two 24-kilowatt generators, two 4,070-gallon
evaporators, two 3,000-gallon distillers, a steam wind-
lass, an electric winch, and fire and drainage pumps.
The vessel has accommodations for a complement con-
gisting of a commanding officer, nine wardroom officers,
six warrant officers, and 320 men.

The little wooden brig ‘“Boxer,” built also for the
training service, is 108 feet in length on the water-
line, 29 feet 11 inches in breadth, and on a dis-
placement of 345 tons will draw 9 feet 6 inches.
The hull is built of yellow pine planking and white
oak timbers, and is copper-sheathed below the
waterline. &She is built with berth, main, forecastle,
and poop decks. She carries a 24-foot cutter, 20-
foot whale boat, and an 18-foot dinghy. Accommo-
dations are provided for a commanding officer, two
other commissioned officers, and a crew of sixty lands-
men- and apprentices.

Owing to satisfactory experiments which have been
carried out, the officials of the Pennsylvania Railway
Company have decided to do away as much as possible
with manual work and have the work done by ma-
chinery. At points where compressed air or electricity
can be employed it has been decided to employ new
methods of handling material.

OCTOBER 22, 1904.
Detection of Radio=active Substances.
BY E. BALLMAN,

The methods generally used for testing the radio-
activity of substances are those employing the electro-
scope and the dry plate. Both of these methods re-
quire a great deal of time, and relatively a large
amount of material to be tested. These disadvantages
can be avoided by using a method which depends on
the principle of the spinthariscope, that is, this test
for radio-activity consists of observing the scintilla-
tions produced by a mixture of phosphorescent zinc
sulphide and the radio-active substance under investi-
gation.

The apparatus needed is very simple, merely a
quantity of phosphorescent zinc sulphide and a magni-
fying lens of about one-half inch focus. The phos-
phorescent zinc sulphide can be bought or made as
follows: Add NH,OH in excess to a clear solution of
ZnCl, until the precipitate first formed is completely
redissolved. Then pass H,S into above solution until
all ZnS is precipitated. Filter, but do not wash.
Scrape precipitate into an evaporating dish and, stir-
ring, heat until dry. Powder the mass, and heat in
partly-covered porcelain crucible with blast-lamp until
all fumes are driven off, then close and raise heat to
highest point for ten or fifteen minutes. Let cool
with cover on. The phosphorescent sulphide fecls
gritty under a stirring rod, and after exposure to sun-

light, shines with
greenish - yellow

light, which can
be seen in a dark-
ened room. The
microscope used
to observe the
scintillations i s

composed of two
simple one-inch
focus lenses plac-
ed close together
and mounted on
a stand so that it
can be focused on
any object placed
underneath. The
aperture of the
lens combination
should be about
omne-half inch.
With this sim-
ple apparatus in
a dark room, it
is possible to test
the radio-activity
of a substance
even lower than
that of uranium
oxide. The test-
ing can be eone
best at night, be-
cause the eyes are
much more sensi-

tive to light.
Before entirely
darkening the
room, mix as
e much  phosphor-

escent zinc sulph-
ide as will go on
the point of a
knife with an
equal volume of
the powdered sub-
stance, as Wels-
Pach gas mantle, which is to be tested. Place this in
a small flattened heap in the focus of the microscope
and then darken the room. After five or ten minutes
bring the eye close to the glass, and small flashes of
light can be distinctly seen. The zinc sulphide should
be kept in the dark, until it loses its phosphorescence,
before mixing with the substance to be tested.

In this manner one can judge roughly the relative
radio-activity of such ores as carnotite, pitch-blende,
monazite sand, etc. It is also useful in testing resi-
dues and precipitates, which are obtained in extracting
radium from the ores containing it.

S a7/ 7R

Aluminium-tin alloys have been experimented with
by E. S. Shepherd. (Journ. Phys. Chem.) Between 10
and 50 per cent aluminium, the author found that an
increase of aluminium was always accompanied by a
rise of freezing-point. By pipetting samples off from
top and bottom of the molten alloy containing 18 per
cent aluminium, in some cases with a s:nall percentage
of lead added, it is shown that there .s no tendency
to separation into two liquid layers. From analyses of
alloys of aluminium and tin with silver the author be:
lieves that a solid solution does exist. From the curve
of specific volumes, from the microstructure, and from
the thermal measurements, the author concludes that
20 per cent tin is the limiting concentration of tin in
aluminium.
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A PECULIAR LILY.
BY HERBERT I. PRIESTLEY.

Two American teachers in the Philippines, while
walking some time since in the fields in the vicinity
ol Nueva Céiceres, in Southern Luzon, came across a
peculiar specimen of the lily family of plants which
has not yet apparently been noticed by scientists.

It was while passing through a dense cluster of
underbrush that the gentlemen noticed a remarkably
strong odor of decaying flesh which seemed to ema-
nate from the ground close by. Suspecting the pres-
ence of some gruesome thing concealed in the bushes,
they commenced to search. They were assisted in this
by the presence of numerous ‘“blue-bottle” flies, which
seemed to be buzzing about some object half concealed
under the dense vegetation. This object proved to be
the plant shown in the accompanying illustration.
The strong smell of rottenness given off by the plant
attracted all manner of insects, which was not sur-
prising, as the odor was so strong as almost to repel
all investigation.

The plant is called by the native Bicols “borac sa
Mayo,” that is, May flower. It blooms only during
the month of May. It is no doubt a member of the
order Lilaceii, better commonly known as the lily or
tulip family. It has the large bulb, the inconspicuous
calyx, the pronounced stigma, and the characteristic
structure of lilies in general. '_I‘he remarkable fea-
tures of this particular variety of lilies are that it has
such a pungent odor and that it has absolutely no
leaves at the time of blossoming. These appear later,
when the flower has died. -The blossom rests imme-
diately on the ground, and is not more than eight or
nine inches high. The calyx often measures a foot in
diameter.

After the blossom has disappeared the leaves begin
to sprout from the bulb. These often grow to the
height of three or four feet. Their general shape is
similar to that of the leaves of the calla lily, but they
are divided into an irregular number of lobes or
fronds.

The corolla and the remarkably exaggerated stig-
ma exude a clear viscous fluid which seems to be the
cause of the offensive odor. This fluid attracts the
flies, thus insuring the transmission of the pollen from
plant to plant.

The large bulb, in fact all parts of the plant, have
the peculiar acrid juice which is so poisonous, a trait
common to the lilaceous order. The acrid taste and
the poisonous effect of the juice are lost upon cook-
ing for several hours. During the
period of frondescence there is no
odor present. This plant is not
used for food by the natives where
it is found, though there are several
other species of the same order
which are highly esteemed by
them as food.

AN ANIMAL NEW TO SCIENCE AT
THE NEW YORK ZOOLOGICAL PARK.

Among a collection of some twen-
ty living animals received some
time since by the New Ybrk Zoolog-
ical Society from Capt. Thomas
Golding, of the ship “Alfrida,” was
a small, white creature that proved
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“Buring the fifteen months which this strange animal
has passed at the Zoological Park it has not under-
gone any noteworthy change in pelage, nor has it per-
ceptibly increased in size. It therefore seems fairly
conclusive that the creature is adult and that its col-
ors are constant throughout the year. As it is cer-
tainly not an albino individual of the.well-known rac-
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coon dog, referred to above, with living specimens of
which it has lived in constant comparison, there ap-
pears to be no escape from the conclusion that we
have here the living representative of a species of ani-
mals hitherto unknown.”

It has now been admitted to the great assembly of
classified animals under the name of Nyctereutes albus
or the white raccoon dog.

It is a pretty little creature, gentle in disposition,
and is well worth a visit to the park to see. It is not
often one gets an opportunity of gazing upon a brand-
new animal never before known to scientific zoologists.
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The allied species Nyctereutes procyon or Canis pro-
cyonoides, according to Mivart, who makes only one
genus of dogs, wolves, foxes, and raccoon dogs, is said
to hibernate in the winter. If this is true it forms a
most remarkable exception to any other known animal
of the dog kind. We are told that those of the tribe
that do this (for according to all accounts some of the
raccoon dogs hibernate while others do not) look up
old, deserted fox burrows or those of some other ani-
mal if they can, for their bedrooms, but are quite
capable, should they not be able to save themselves
work in this way, of digging their own burrows. As
for the little animal at the park, she certainly evinced
no disposition, severe as was the weather at times last
winter, of remaining asleep in the comfortable sleep-
ing quarters assigned her, when feeding time came
around. Nor are the feet of the creature—short, small,
and weak, with claws of little strength—well calcu-
lated for digging: burrows. As Mr. Hornad- v says:
“As a whole the animal is not physically robust, nor
is it at all vicious in temper. On the contrary it has
taken kindly to its keepers and to captivity. Its teeth
are small and weak, and taken altogether it is poorly
equipped for self-preservation. It requires a home
not overrun by bears, wolves, foxes, or the larger
members of the family Mustelidee. It very probably
inhabits moist lowlands rather than dry and rugged
highlands.”

Another very rare animal—so far as the writer
knows, the first animal of its kind ever seen on this
side of the Atlantic—the so-called Tasmanian wolf,
zebra wolf, or pouched dog, Thylacinus cynocephalus
is to be seen at the New York Zoological Park. Al-
though not new to science it is in some respects a
more interesting animal than the white raccoon dog.
The “Tasmanian wolf,” so far from being a wolf, does
not belong to the dog family. It is, in fact, a marsu-
pial, and is more nearly akin to certain of the kanga-
roos than it is to the Canid®e. The female, indeed,
has a well developed pouch, though the marsupial
bones are wanting, being replaced by cartilages. The
animal walks upon its toes and partly upon half its
soles or palms, as may be seen more evidently in the
hind feet; this causes the body to be brought much
nearer the ground in running than is the case with a
wolf or dog, and constitutes the Tasmanian wolf a
semi-plantigrade. The lower canine teeth in dogs pass
on the outer sides of the upper ones when the mouth
is closed, while the larger recurved canines of the
Tasmanian wolf in the upper jaw are separated from
the incisors by a space into which
the points of the lower canines fit
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to be a puzzle to all natural history
experts who saw it. It is 21 inches
long—a little more than 27, count-
ing in the tail-—and stands rather
more than 10 inches high at the
shoulders.

It rather resembles a small
Spitz dog, but it is not a dog any
more than it is a raccoon, although
the shape of the head and the face
marking that seem to belong so pe-
culiarly to the family of Procyoni-
de, are marvelously imitated in
this little beast. Perhaps it resem-
bles a white Arctic fox more than it
does any other creature. 7Tt had
been called a white fox in the coun-
try, northern Japan, from which
Capt. Golding obtained it, but it is
evidently no more a fox than it is
a dog or a raccoon.

“An examination of its external
characters,” says the director of
the New York Zoological Park, Mr.
W. T.Hornaday, “reveals an unmis-
takable resemblance to Nyctereutes
procyonoides, the so-called raccoon
dog of Japan and of north China.
Insomuch as the animal seemed to
be immature. and it appeared possi-
ble that its pelage might undergo
seasonal changes of some import-
ance, it was decided to defer bring-
ing it into notice, and keep it under
observation for at least a year.

THE WHITE RACCOON DOG—- AN ANIMAL NEW T(¢ SCLENCE.

when the jaw is shut. The animal
has the peculiar lower jaw of the
marsupials—the angle is inflected;
it is, .in fact, a marsupial with
structural parts foreshadowing
those of the more highly developed
dog. Such an animal as this trans-
ports us back to those primeval
times when animals far more gen-
eralized than those that now exist
united in themselves diverse char-
acteristics and specific features
never, in our day (save in a few
such instances as the Tasmanian
wolf), found in any one individual
or any one species.—J. C. Beard.

The Supply of Ivory.

During a recent visit to the Lon-
don Docks, says Knowledge and
Scientific News, Her Majesty the
Queen was informed that the stock
of ivory then shown represented, on
an average, the annual slaughter
of some 20,000 African elephants.
This statement has been contra-
dicted in two letters in the daily
papers. In one of these Messrs.
Hale, of 10 Fenchurch Avenue,
state that at least 85 per cent of
the supply is “dead ivory,” mainly
obtained from hoarded stores of
African chiefs, who are shrewd
enough to put their commodities on
the market only in driblets. The
most interesting part of the letter
is, however, the statement that the
great bulk of this hoarded ivory is
obtained from ‘“elephant ceme-
teries”—spots met with here and
there in the jungle, where elephants
have resorted for centuries to die.
Much of the ivory that comes to
the market may, therefore, accord-
ing to this letter, be several hun-
dred years old. The marvel is why
it is not devoured in the jungles
by porcupines, as certainly happens
with tusks of the Indian .elephant
which are left in the jungle.
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RECENTLY PATENTED INVENTIONS.
Apparatus tor Special Purposes.

AMMONIA-WATER APPARATUS.—H. A.
ABENDReTH, Rerlin, Germany. This invention
relates to evaporation and condensation; and
its object is to provide certain improvements
in amomnia-water whereby the overflow-pipes
for the water can be readily removed from
the cells for cleaning and other purposes and
without requiring interruption of the process
or unduly reducing the strength of the walls
of the cells.

Of Interest to Farmers.

FERTILIZER-DISTRIRUTER.—J. C.
SPARKS, Mechanicsville, S. C. In this patent
the invention is an improvement in fertilizer-
distributers, having for an object to provide a
novel construction which can be applied to an
ordinary plow-beam, can be set in any desired
adjustment on said beam, and will efficiently
serve the purpose for which it is designed.

Of General Interest.

SUSPENDER ATTACHMENT.—L. SELIKe-
wiTZ, New York, N. Y. The attachment com-
prises a friction plate with means for attach-
ment to one end of the suspender, said plate be-
ing provided with a hinged bar. The plate and
bar are constructed with co-operating clamp-
ing members for securely holding in place a
pull device constituting the medium by which
the sliding movements of the adjusting device
are effected for the purpose of altering the
length of the suspender member.

Hardware.

REGISTERING-LOCK.—J. G. RAMEY, Rome,
Ga. A lock constructed according to this in-
vention has merit over all similar locks in
the construction involved, as well as the sim-
plicity of its working parts, which are not so
liable to get out of order. It has utility or
usefulness in recording its unlocking and the
registering of the number of times it has been
worked or unlocked.

WIRE-STRETCHER.—O. C. A. SCHWIEN,
Davenport, Iowa. This improvement is in
that class of stretchers whose main feature is
a lever having a curved portion adapted to en-
gage or partly embrace a fixed post and pro-
vided with a wire-grip, which is located at a
point between the post and the handle end of
the lever. A flexible tension device, prefer-
ably a chain, is employed, it being connected
with the portion of the lever applied to the
post and adapted for ready attachment and de-
tachment, so that the apparatus as a whole
may be quickly applied to and removed from
the post.

Heating and Lighting.

FURNACE.—G. S. KENT, Lyndon, Vt. The
aim of the improvement is to provide a fur-
nace of economic construction capable of uti-
lizing all the products of combustion to a
maximum extent, in which furnace a con-
tinuous combustion-chamber is provided and

two fuel-chambers in communication with the .

combustion-chamber,
admitting air and

together with means for
steam to the combustion-

chamber and for the admigsion of stokirg-tools -

to the fuel-chambers.

Machines and Mechanical Devices.

HOIST.—S. T. WALLACE, Los Angeles, Cal.
This hoist is intended especially for use
the construction of buildings to hoist building
materials from one floor to another. The hoist
lies outside of the building, being erected on the
sidewalk immediately in front of the structure
where it will occupy very little space. The
arrangement of the hoist is such that it will
elevate beams of a length too great for eleva-
tion through the interior of the building.

MACHINE FOR FORMING CU RRY-
KNIFE EDGES ON ROTARY CUTTERS.—E.
SCHROEDER, New York, N. Y. The object of
the improvement is to provide a machine more
especially designed for accurately forming an
annular curry-knife edge on a circular catter—
such, for instance, as is used in a fleshing
and shaving machine for raw and dresséd furs
or skins, for which former Letters Patent were
granted this inventor. The present invention
is a division of the application for Letters
Patent of the United States for a machine for
grinding and forming cutter edges, formerly
filed by Mr. Schroeder.

Desigms.

HAMMOCK CLOTH.—D. W. SHeYER, New
York, N. Y. The design consists of a ‘central
initial letter surrounded by scrolls and flower
ornaments which are artistically arranged.

DESIGN IFOR A CIIAPLET OR SHRINE
OF THI HOLY ROSARY.—C. GAy, New
Haven, Conn. This is a design in which the
figure is a perspective view of the chaplet or
shrine of the Holy Rosary. Around a promi-
nent crucifix and two small crosses, are in-
scribed St. Dominic’s Chaplet of the Ho‘ly Ros-
ary. The face of the ornamental design is ob-
long, square at the bottom and round at the
top. A square in the -center is surrounded by
a chain looped at the lower part.

NoTe.—Copies of any of these Datents will
be furnished by Munn & Co. for ten cents each.

in

i ufacturing Plants.

Business and Personal {Cants.

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

Marine Iron Works. Chicago. Catalogue free.

Tuquiry Ne. &l . Thit wanufacturer of i
olip or hamd nsed i camtrnetiun ol Urice wa.ls ﬂt!u.lled
the st Tiont CFp Beick Band,” pitentad Juls T, i,

AUTOS.—Duryea Power Co., Reading, Pa.

Inguiry No. 6082.—For makers of apparatus,
etc., Yot fitting up corn mills.

§
* (0. S.” Metal Polish. Indianapolis. Samples free.

Inguiry No. 6083.—For a small, triple-expansion
marine eugine, developing aseut 25 h. p.on 200 pounds
of steam at about W0 . p m.

Perforated Metals, Ifarrington & King Perforating
Co., Chicago.

Inquiry No.
‘“ Kleen U Rite.

- Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,

Chagrin Falls, O.

: I]]Jl]llil'y No. 6085.—For dealersinpeatforuse as
uel.

”6084.—F0r the manufacturers of the

1f it is a paper tube we can supply it.. Textile Tube

Company, Fall River, Mass.

Inguiry No. 6086.—Wanted, a gasoline motor of
4 to ¢ h. p., for plowing purposes.

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

Inquiry No. 6087.—For the latest and best appli-
ances for a crematory.

D. A. Beaton, Practical Lead Burner, P. O. Box 334
Woburn, Mass. Fifteen years’ experience.

Inquiry No. 6088.—For makers of blank name
blems, also of stamps with which to stamp them.

MICROSCOPE.—$15; cost, $35. Also valuable acces-
sories separate. List. J. Phin, Paterson, N. J.

Inguirs No. 6059.—Fer makers ef round glass
cevers 6 inches aiameter by 8 imches high.

American inventions negotiated in Europe. Wenzel
& Hamburger, Equitable Building, Berlin, Germany.

Inquiry No. 6090.—For dealers in second-hand
electric instruments and machinery.

Agents wanted to sell the Ryede puzzle. Sample by
mail for 10c. Ryede Specialty Works, Rochest‘er,/ N ',Y-,

No. 6091.—For a machine for printing on

Inquir
handles.

toothbrus

In buying or selling patents money may be saved "This is discussed in answer to Query 8744,
and time gained by writing Chas. A. Scott, 719 Mutual - Vol. 87, No. 19.

Life Building, Buffalo, New York.

Inquiry No. 6092.—For machinery for peeling, | Pope Gregory in 1582 A.D., while its adoption

cracking, cleanit.g and bleaching walnuts.

‘We manufacture anything in metal. Patented arti-
cles, metal stamping, dies, screw mach. work, etc.
Metal Novelty Works, 43 Canal Street, Chicago.

Inquiry No. 6093.—For outfits and supplies for
confectioners, bakers, etc.

Patented inventions of brass, bronze, composition or - Union telegraph wires would interfere with the

aluminum . construction placed on market. Write to
American Brass Foundry Co., Hyde Park, Mass.

Inquiry No. 6094.—For manufacturers of broom-
making machinery.

The celebrated “ Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Machine Company

Foot of East 138th Street, New York.

Tuguiry Nn. H09%5.—1or wanufacturers of woeod
aud mela. lathe v, AL, wWork benches, eto, for
] triining sehool.

WANTED.—Experienced office man who will invest
$15,000 in a well-established manufacturing company in
Central Indiana. Investment, Box 773, N. Y.

Inquiry No. 6096.—For buijlders of steam engines
for avtomobiles, or makers of steam automobiles.

Want manufacturer to buy pat. No. 760,280 elect. water
heater. Boils pint of waterin 1 minute. Sample with
attachment plug, $125. Richard Toennes, Box 344,
Boonville, Mo.

1nquiry No. 6097.—For manufacturers of macain
ery for excelsior plants.

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

Inauiry No. 6098.—For makers of compressed
paper, t0 be used as a substitute for leather.

PATENTS FOR SALE.—Cantwell & Co., patent agents,
Calcutta, India, has now for sale several valuable
patents, brincipally for railway improvements. Full
particulars on application.

fnguiry No. 6099.—Yer dealers in new and
second-hand gaseline launches, 30 to 35 feet long.

Tnventor wants prominent business man as partner to
finunce some series of first-class inventions: Auto,
railroad, iron, building and other branches. A. von
Duczynski, P. @. Box 54, Bellevue, Pa.

Inquiry No. 6100.—For tse makers of an appa-

ratus called © Loog Tom” which is fixed on the wall,
and a couin is fired by 4 small car.non.

FOR SALE.—Canadian patent No. 83,867, dated Nov.

10. 1903. Covering vital points in telephone develop-
ment. Important subsequent improvements free to
purchaser. Address Dennis @ Brien,

Limestone, New York.

Inquiry No. 6101 .—For manufacturers of keys.
without heads, to be used in the manufacture of farm
machinery.

Winona, Minnesota.—Povulation, 2£,000—Wants Man-
For particulars address Geo. W.
Gregory, Secretary of Board of Trade

Inquiry Xo. 610'2.—For manufacturers of solder-
ing iron for alumininm.

Wanted—Revolutionary Documents, Autograph Let-
ters, Journals, Prints, Washington Portraits, Early
American Illustrated Magazines, Early Patents signed
by Presidents of the TUnited States. Valentine’s
Manuals of the early 40’s. Correspon ence solicited.
Address C.A. M., Box 773. New York.

making ice in small and large quantities.

0¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

Ingmiry No. 6104 .—For manufacturers of screw
machines. momtor lathes and drill presses.

Sitnation wanted by young German with commercial

Please state the name of the patentec, title of J experience, having studied engineering in-Berlin, want-

the invention, and date of this paper.

ing astart. G. K., Box 3, N.Y.

| employ. .
‘use gradually and without any official deter-
checks on which to stamp names, addresses and em- ;

i and serviceable.
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G Notes 'k
and Quer:es.

HINTS TO. CORRESPONDENTS.

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

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

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

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

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

Scientific Americe.n Supplements referred to may be |
bad at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

i

—

(9469) C. R. W. asks: Can you give
me any information on the computation of
time as we now have it—months, weeks, days, '
hours, minutes, and seconds? When did this
computation begin or come into use, and what :
preceded that computation, and so on as far
back as we have any history on this subject?:
A. There is not so much exact data as one:
might expect regarding the time of the intro-
duction of the different units of time we now
Probably many of them' came . into

mination, just because they were convenient :
The year was naturally con-
nected with the seasons, and has been Kept
with the sea’sons by most nations. It is more
essential that it should begin at about the same
time with reference to seed time and harvest

than that it should be invariable in length.

' Thus our years are not of the same length.

!
|
|
|
|

if a ground return is employed. The remedy
I ot ouse o metullie elveuit, with the wives
stwisted, aw I dune in eities.  The effect uf

Inauiry No. 6103.—For a freezing apparatus for g;esparation, will cover the testing and use of

The month was also a natural epoch, in the
earliest times, dating from the phases of the
moon. While the day has always been a
natural unit of time, the time of its beginning
and its division into parts have varied greatly.

Our calendar, ,thg Julian,
dates from 45 A.D., and its reformation by

by. England was in 1752 A.D. All that is

known on these points may be had from en-

cyclopedias. .
(9470) 'W. L. asks: Will you kindly

advise me whether the current in Western

working of a ground circuit telephone line on
the same poles, and if so, what could be done
to equalize the current, or as a remedy? A. A
telephone line is liable to disturbance from any
unsteady electric current in its' neighborhood,

induction is thus done away with.

(9471) C. H. W. asks: What would
be the result of an electro-magnet which is
capable of lifting ten times more than its own
weight, and a piece of metal that weighs say
eight or ten times as much as the magnet, say
iron, be both placed on a level surface about
one-half foot or a foot apart, with nothing
to hold either stationary, and then turn on
the current? What would be the result?
Would the magnet go to the metal, or would
the metal go to the magnet? A. If a magnet
and a piece of iron such as you describe were
placed ag you state, the magnet would move
to the iron ten times as fast as the iron
moved toward the magnet, since both would be
pulled with the same force, and the motion of
the two would be in the inverse ratio to the
weights. It is net probable that either would
move at a distaiice of a foot from the other.

. The magnetic force would not be able to exert |

pull enough at so great a distance.

NEW BOOKS, ETC.

THE CHEMISTRY OF GAS MANUFACTURE. :

By W. J. Atkinson Butterfieid, M.A,, !

F.I.C. London: Charles Griffin &

Co., Ltd. Philadelphia: -J. B. Lippin-

cott Comrpany, 1904. 8vo.; pp. 257.
Price, $2.50.

The present is the first volume of this work
which has been greatly enlarged in this, the third
edition. Volume I. treats of the materials and .
processes of gas manufacture. All the materials
and methods of producing coal, wateér, oil, and
air gas, and of enriching gas of low illumin-
ating power, as well as the methods of pro-
ducing simple gaseous hydrocarbons, are ther-
oughly described. The preduction of acety-
lene was treated in a separate book written in
collaboration with Mr. IF. H. Lee, and which
has been recently published. The second. vol-
ume of the work, which is now in course of

EARTHQUAKES IN THE LIGHT OF THE NEW
SErsmorocy. By Major Clarence Ed-

ward Dutton. London: John Mur-
ray. New York; G. P. Putnam’s
Sons, 1904. 12mo.; pp. 314.

S0 rapidly has the method of §t1}d¥_ing earth-
guakes developed during the last thirty years,

| seismic vibration,

‘that the science, as it now stands, has been

«

1 aptly termed the new seismology.” This
modernized science investigates its phenomena
by means of instruments that measure force
and motions, speeds and accelerations. F'or
that reason it may well be considered a branch
of physics, a branch moreover that treats of
elasticity and wave motion in a solid ‘medium,
the earth. Chapter I. of this book sets forth
the nature of the earthquake according to
modern concepts. Chapter II. is devoted to
a general discussion of the causes of earth:
quakes. The two groups of quakes, the vol-
canic and the tectonic, have many distinctive
characteristics which are described in Chap-
ters III. and IV. The next two chapters, V.
and VI, are devoted to detailed explanations
of the instruments used in seismometry.
Chapter VII. deals with seismic vibratory mo-
tion. Passing then to the kinetic aspects of
the subject of intensity is
discussed in two chapters. The chapter on
Variations in Intensity points out the method
of computing the depth and origin of an earth-
quake. The final chapter is devoted to the
discussion of seaquakes, a subject which has

* been investigated with great diligence by Dr.

Emil Rudolph, of Strasburg.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
October 11, 1904

AND EACH BEARING THAT DATE

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

Abdominal supporter and truss, B. F. Lacy 772,105
Accounts, means adapted to facilitate the
recording and rendering of, C. ag-

ZATE Lottt et ae e 772,036
Acid, making lydroxy stearic, W. M. Burton 772,129
Air brake attachment, 3. M. Elder ....... 772,227
Air compressor, S. E. Alley ............... 772,266
Alkali salts from isoluble combinations,

making and separating, H. S. Blackmore 772,206
Alkaline processes, apparatus for mercurial,

Roepper & Harmon ........ceceeeeeees 771,833
Applicator, X. Pene .... 772,176
Artist’s sketching box, J. Meyer: 771,995
Automatic switch, C. M. Stanley .. 772,066
Badge and pencil holder, combined, .

Mangold ...ttt ii e 772,046
Baling press, L. Blount ........ .. 771,967
Ball mill, tubular, M. F. Abbe . 772,077
Bath trap cap and pipe, H. J. Luft 772,162
Batteries, lead containing cell for secondary,

. B ) +J L 772,123
Bedstead, W. E. Collier .....cvuivvvnnnnnnns 771,811
Bedstead canopy support, I. E. Palmer .... 772,175
Bedstead, wardrobe, C. H. Tesch .......... 772,006
Beet tepper and lifter, G. L. Hayes 772,097

Belt jack, F. O. Roberts .
Belt shifter, W. N. Gartsid

Bicycle handle bar, B. H. Sills 771,841
Binder, A. H. Denny .....voueeecasen 771,973
Binder, temporary, J. G. G. Eklundh. 771,974
Bit gage, A. D. Campbell ....ciciveaieannss 772,211
Blacking and polishing machines, gear-
mechanism for boot and shoe, F. A.
CUrtiS ...iveivniner tivnnnnrnnennsnnss 771,861
Blind, balanced roller, F. J. Watkinson.... 772,300
Block. See Printer’s block.
Block machine, plastie, J. W. Wilson..... . 772,319

Block signal and safety system, electric

automatic, G. P. Finnigan .. 772,278
Boiler, E. G. Rust ......... . 772,297
Bottle closure or the like, C. . 772,250
Bottle stopper, @®. Adams .......o000000000 771,960
Bottles or other vessels with liquids, ap-

paratus for filling, F. J. Fletcher ..... 772,033
Bottling apparatus, O. Vogel ...........0.. 772,195
Bowling alley pins, apparatus for setting,

C. BackuS ........cccceetecacasaas

Box machine, E. A. Jordan

Bracket, Campbell & Williams.
Brake, J. A. Field .......c.00vvane ,
Brake shoe, vehicle, W. W. Morton ....... 772,170
Brakes, pressure retdining mechanism for

fluid pressure, F. Mertsheimer ....... 772,167
Branning and polishing machine, com ,

T. M. Williams ............. . 771,890
Brick laying machine, J. Thomson ........ 772,191

Bricks, etc., with coatings of carborundum
or similar materials, producing, L.
dit L. 4’E. Muller

Brush, ¢. H. Papenfus ...

Brush, D. W. Cole ....ceuusesonscnnsnsnnn
Brush adjuster, automatic, W, H. Freed-

mah  ..... Srmeceecaaaan 771,868
Brush and making same, W. Dixon .. 772,089
Brush, bottle, L. J. Widness . 172,302
Brush, eye, C. F. W. Ramus 772,177
Buggy top brace, adjustable, M. B. Reese.. 772,293
Buggy top support, G. H. Taylor ..... . 771,948
Building block mold, J. A. Fergus 772,032
Burglar dlarm,: E. W. Jenks ....... N 772,150
Burning apparatus, fuel, H. H. Huff. 772,147
Butter mold, G. W. Morrill ........ 772,168
Button fastener, T. R. Hyde, Jr, . 772,280
Camera, -photographic, J. Millard .. . 772,285
Canning machine, S. J. Baker ............. 772,078
Canopy support, turnback, I. E. Palmer.... 772,174
Car and elevator for power plants, transfer,

Seaver & Wellman ........c..cveeeeunn 772,183
Car, convertible street, W. A. McCarrell,

T et e, 772,110
Car coupling, C. U. Greeley . 771,822

Car coupling, J. Slepicka .

Car coupling, A. Matter . . 771,992
Car, dump, Hoover & Mas . 772,041
Car elevator, dump, E. ®. Fehr ........... 771,899
Car end gate opening device, mine, Ault

& Reed .. ... ... ittt 772,268
Car fender, J. McGuire ..........cc.ucu.nne 771,922
Car underframe, passenger, C. S. Gawthrom 772,141
Carborundum article, self bonded, F. J. Tone 772,262
Carbureter for gasoline engines, G. Kingston 771,985
Carrier. See Cuspider carrier.

Carton closing and sealing machine, G. R.

WYMAD .t vevnrnsan connsnasnnn 772,076
Cattle guard, W. R. Scott .. . 771,838
Center fire balance engine, R. . 772,109
Chain, extensible, E. C. 'Gipe . 771,873
Chain wrench, G. J. Meyer ............ . 771,915
Check holder and match plate, combined,

M. J. Bevans .....evervececcannoaans 772,205
Cheese cutter; C. G. Strubler . 771,843
Chin supporter, S.. N. Hiser . 771,982
Churn, S. ROCK ...iiiiiieiiriiiarianennan 771,937
Cigarette tins, machine for ampmlying, R.

Gabrielskv - «..coviiiiiiiiiiiaan 71,869, 771,870
circuit closer, automatic, H. G. Pape .... 772,291
Cisterns, extensible dome for cement, 8.

L. Dunlan  .....oiiiiiiiiiiiaaans . 772.278
Clin. B. M. Stannard. .... . 772,261
Clock, alarm, T. J. Daniel ......... 772,223
Clock, eight day alarm. ,J. Matzinger. 772,165
Cleck, electric, T. A. Schlueter ...... 772,002
Clothes rack, B. Baruch ........... 772,020
Clover hulling machine, A. Poirier 771,885
Clutch, A, Murphy -....eceveennen 771,919
Coal augur nwt, soctional, J. H. M 771,827
Cock, ston, W. Thels ..........c.coveen . 772,007
Ceil winding machine, J. J. Frank . . 771,902
Coin collector, F. R. McBerty ..sese. .o 772,920
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Combination  furnace, J. F. Hughes ........
Commutator, J. H. Brown
Composing stick, R. B. Tittle
Compressing and straining machine,
Farner ........c. ..l
Compressing machine, B. McGovern ...
Computing device, wage, M. K. Teicher .
Concrete block molding machine, rough
T. Podmore ........coviiiieniiinnnnanns
Condenser, Grouvelle & Arquembourg..
Controller, Wood & Geisenhoner
Corn husker, P. Rupp
Cotton gin, C. G. Bodungen ..
Couch, curative, J. & W. Titus
Coupling, V. J. Wahlstrom
Coupling, Rateau & Sautter ...
Crane, electric, H. A. Lewis
Crank, adjustable, O. F. Persson ...
Cream separator, centrifugal, P. E. Snee
Crushing rolls, J. A. Thomas '
Crushing rolls, longitudinally adj stahle,

A, ThOmAS ..vvvernnrnnnnnncnnnnnnanns 771,887
Cuff holder, G. W. Buchanan ............. 772,210
Culinary Wwoiler or steamer, A. B. Rice ...’771,830
Cultivator, ®. Garst
Cultivatos, W. W. Giles

Current comrollmg system, A. C. Eastwood 772 277

Current meter, alternating, W. H. Pratt.. 771,932
Curtain ring, G. A, Springmeyer ......... 771,944
Cuspidor carrier, C. H. Gunn ...... . 771,979
Cylinder luwricator, B. F. Kelsey . 772,240
Pam, portable, S. Gleazen ........ . 771,821
Pental articulator, F. L. Williams . 772,304
Dental engine and spittoon support, .

& E. AlfOrd  ...viiiienannn . 771,961
Bistilling apparatus, water, W. ... 771,832

or closer, automatic, Gates & Eihstadt .. 772,095

J. Cramer ........covvvvennn
G. Rischmuller
rain trap, A. W. Edwards
ill, A. B. Utsler ............
W. H. Soley
BDrilling tool, E. A. Turner
Bry separator, F. O. Bloom
Brying apparatus, F. Meyer
Bust pan, J. R. Forden
Electric circuit closer and breaker,
McQuown. reissue
Electric conductor prot
ANdrews . ..oiiiiiiieiaaan
Electric controller, A. Sundh

yor hanger,

Llectric controller, A. W. Harrison
Ilectric heater, H. E. Heath
Electric motor, E. Bretch
Electric or telephomc transmission, H. Car-
bonnelle ... ...ttt
Electric snap switch indicator, C. G.
8

Iileetrie switeh, F. Mackintosh
LlE([lleivl aﬁparatus, ventilated coil for, N.

berg

Electroplating apparatus, W. g.
LElectrostatic instrument, F. H. Bowman ... 771, 1968
Elevator. See Car elevator.

Elevator, H. R. Wellman ................ 772,074
Elevator apparatus, electricc E. R. Cari-

CHOME  oveeeveninnceenennennsennennnnns 772,086
Engine, 0. P. Underwood ....... 772,299
Engine .and gear casing, J. Carney - 772 214
Engine cooling mechanism, explosive, F.

Reaugh .....oviiivirinninernionnennns 772,178
Engine vaporizer, oil, ». R. Morrison. . 771,881
Engine wheel, traction, » T. Spry ........ 771,945
Engines, electric igniter for explosive .

Hayden ... . 772,235
Envelop, E. Ermold . 772,031
I]nvelops, machine for op £ an v-

ing the contents of, Wolf & Garrett... 771,852
Eraser holder, ink or penml Nicholson

Hemphill ......cooiiiiiiiiiiiiinennn. 772,111
Exercising device, W. G. Ruhl 771,938
Explosive engine, C. W. Little 772,160
Eyeglasses, Schmid & Gartland .. 771,837
Eyeglasses, F. 8. Ward ............ .. 772 196
Fan motor, Bockelman & Weke .... . 772,126
Fastener, L. C. Kahl ..........ccc...uun. 771,912
Faucet, disappearing, N.

Francis 771,884
Feather and producing sam

trich, C. A. Potter .... . 771,999
Feed water regulator, T. M. Wilkins ..... 772,303

Feeder, automatic poultry, J. Anderson,
772,121, 772,122

Feeder protection, L. Andrews ........... 772,322
Fence, J. Weirick .....covuiiiiiiinniennns 771,957
Fence making machine, wire, J. E. Fredrick 772.231
Fencing tie, wire, 0. S. Sturtevant ....... 772,186
Fertilizer distrimuter, A. G. Cox . .. 772,220
Fertilizer distrisuter, A. Fairly .. 772,229
Iiber vessel, J. J. Shea ......... .. 772,258
Filter cloth, J. Crossley ........ . 772,132
Filter, oil. C. A. Conn, reissue ... .. 12,272
Filtering stone, J. A. Pavidson . . 771,971
Fire escape, W. G. Ragsdale ... . 772,056
Firing gear and controlling dev

& Hammar ........coceveienenenrocnns 772,244
Firing mechanism, Meigs & Hammar .. 772,245
Flue cleaner, J. Macdonald ........... ..o 772,243
Flue stop, .J. H. Nichols ... . 772,251
Flue stopper, I.. Russell ........cccvvvnenn 772,255
Forceps, root extracting, N. ® . 772,324
Feuntain, J. A. Edmundson .............. 772,139
Frame or the like supporting device, H. I.

POOL  tiiieiiiiintnintintanscnannnnnas 771,930
Fruit picker, Stansbury & Cummins .. 771,842 :
Fruit picker, B. J. Downing . . 172,275

Furnace, S. F. Pierce ...... 772,053
Furnace for the manufacture of st .

GIN e i e 771,872
Furnace grate, J. N. Quinn ..........c.u.e 771,934

Furnaces apparatus for the combustion of

oil in, H. Lucken®ach ................. 772,045
Fuse replacing device, H. G. Addie ...... 772,200
Game apparatus, J. C. Cairns ........... 771,895
Game or puzzle, C. W. Spicer ............ 771,943
Gas, apparatus for the manufacture of, C.

H. Claudel ........ccoviiiiinnenennens 772,131
Gas, capsule for holding compressed, S. H.

Crocker 771,813
Gas generator, F. G. Hobart ... 772,040
Gas manufacturing apparatus, R. Dempster. 772,224
Gas meters or other purposes, coin freed

mechanism for, W. Cowan .......... 771,896

Gas purifier, J. B. Harris ........ccc0unn. 772,037
Gate. See Water gate.
Gate mechanism, BE. A. Munn ............ 771,918
Gate operating mechamsm, J. K. Wheeler.. 772,301
Gear mechanism, reversing, W J. Wright.. 772,320
Gear, transmission, C. H. 772,274
Geometrical instrument, S. .. 772,283
Glove fastener, S. B. Lane .. T72,158
Glove former, G. J. Schneider .. . 172,063
Gluing clamp, J. C. Reckweg 772,254
Geld separator, pneumatic, W. 771,857
Grain winder, W. C. Buryea .. 772,137
Grain separator attachment, J. Fernan.. 772,312
Grain spout, air wlast, Benedict & Anders. 772,124
Grease trap, F. H. Paradice ............. 771,927
Gun lock set trigger, B. Brown .......... 771,806
Gun training device, S. N. McClean ...... 772,248
IMame, L LAISEN .. .vviivniiiieneeiraneens 772,314
Jlame, R. G. Arinstrong LTT72.3238
Hasp lock, J. PavVy ....vuiiirnrnrenennnnes 771,814
Hat pomncing and greasing machine, A. B.

WALINE ottt ieeiieennneenneenansanas 772,073
Headlight, Burger & Williams ........... 771,807
Heat waffle and damper, combined, L. P.

Crosswell ..ottt iinieanas 771,860
High frequency apparatus, protecting device

for, L. We Forest .......ccvvvvvuvannn 771,820
Hinge, J. E. Ahlvin . 712,119
TToist. T. B. Brown 772,084
Hoisting and conveying mechanism, G. W.

Menefee ....iiieiiiiiiiin it 772,047
Hoisting apparatus, Sundh & Lindquist . 772,005
Hoisting mechanism, S =dling ........... 772,138
Horseshoe, Palmer & Isham ........ .. 772,050
Horseshoeing stand, S. M. Martin .. 772,163
Hose supporter, W. E. Bowen . 772,021
Mot air drier, F. Richards ............... 772,179
ITydraulic separator, pneumatic, w.

Grant  ....eeiiieeeiiiiiiiii 771,874
Hydrocarbon wurner, L. E. Coleman 771,970
Hydrocarbon wurner, B. C. Woodford . 772.016
Hydvocarbon retort, G. W. Arper ........ 771,855
Indexing  device or card record system,

A. AllD o 772,326

Imsulated joint, P. Hol#rook ............, 771,983
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+Jack, 1. Tefferson
cJar closure, C. H. Hess
.Jar or can holder, A. B Clark ..

. Lantern safety case,

© Lumps,

Insulated Jomt for railway rail sections,
¥ Al VeDEr .ttt 772,008,
Insulated rail roint, G. A. Weber..772,010,
lusulating compound heat, J. D. Scott.
Insulating cevering, hair felt H. J. Bell-
1
Insulator for vessel handles, heat, B. D.
Holley ............
Invalid lifte
son L.......

Iron, dechromizing, O.
Ironing bhoard, adjustable, W. 0 Bowman.

Joinery, J. B. Ahlvin
Joint stiffener or clamp, J. B. Hunt .
Journal bearing, I. Metzger
Journal bearing, M. F. Wiedemann
Labeling machine, wottle, J. F. Schneider.
Lace fastener, shoe, H. Blankenstein .
Lacing hook, W. H. Wood ..
Ladder, step, C. R. Sheldon .
Lamp and heater, gas, W. S.
Lamp wurner, H. W. Gander
Lamp, electric, C. H. Harthan ..
Lamp, electric are, R. Scott .
Lamp, incandescent electric, J. R. Lovejoy.
Lamp receptacle, A. A. Moffitt ...........
 manufacturing glowers, luminants,
and' filaments for electric incandescent,
F. M. F. Cuaziu

H. F.
Lathe attachment, A. I'alm
Luthe tool holder, W. Bixhy .
Lieather stretching machine cluteh, I]. L

Post ...
Leatlier used for making power belts,

chine fer stretching, E. L. Post

Level, spirit, J. Bishop ..............
. Lever, ratchet, H. W. Koehler
- Lifter. See Invalid lifter.

‘ Lighting and heating device, vapor, F. W.

- Lightning arrester, P. H. Thomas .
. Limb,
. Lime or cement kiln, W.

- Liquid cooler coil support,
. Loading apparatus,

- Lock, J. Oleschak

Pe Tray

artificial, H. Wenneworg, .Jr..
S. Speed
M. J. Bernhard
motor vehicle, G. H.

Condict

. Loom haraess evener, BE. H. Ryon
Loom shuttle checking means, J. Northrop..
. Loom warp stop motion, electncal F. E
Kip, reissue ...........cciiiiiiianan.
Lubricating device, J. F. Joy
Lubricater, Dcuster & Maschmeyér
Lubricater, J. W. McClure
Lubricator, Houck & Rose
Mail .wag catcher and deliverer, - automautic,
M. R. Stathem
Mail wox, A. M. Burnham
Mail wox, F. Schmoyer ..
Mask, A. Braverman ....
Mat, A. S. Burnell
Match safe, and cigar cutter, comwined, A.

Friedman ................c00iiaia.,
Matting, A. S. Burnell ..
Mattress, C. A. Fisher ......

Measuring stick, E. Newman
Measuring the speed of flowing liqu

vice for, R. Lohse ..................
" Mechanical movement, F. L. Bager .......
Medicine into eyes, device for putting,

A. Carpenter
shaping,

3.

Metal forging, or punching press,
J. BDodge

Mineral or ore washing

Mining machine, coal, J. FY J’oy )

Pump, C. A. Arnsberger ....
Pump, air, H. Burkholdey
Pump coupling, C. W. Becker ...
Pumping apparatus, D. R. Sheen
Punching Wwag supporting bracket,

J, T, 0’Connor .....ieiieiiiiieniaaaaas
Rail sond, W. E. Oakley .
Rail hond, B. G. Thomas .
Rail joint, G. A. Wewer
Rail jeint, M. B. Leehow
Rail joint, G. R. Wolfe .........ccvvuivunns
Rails, attaching rail wonds to, E. G. Thomas
Railway crossing, automatic, G. A. Ritzler
Railway cressing signal, ». L. Hoover .
Railway tie. S. Deemer
Railways, sleet cutter and contact for elec-

ctrie, T. Leonard ..................
Razor stiopping device, J. W. Murphy
Recoil creck and recuperator, combined,

Meigs & Stout ....oviiiiiiiiiiiiiian
Register hook, H. B. Rouse .
Rivet, B. G. Clark
Rivet or markmg tag, L. J. )av1s .

Rotary engine, J. H. Putnam
Rotary engine, C, W. AKers ..ecveesunenss.

772,009
772,011
772,181
772,203

772,099

. 771,846

772,164
771,856
772,238

L. 772,038
.. 771,969
L TT2118
L1724
. 171,993

72,075
771,940

. TT2.082

772,015

.. 771,840
.. 172,249
.. TT1,903
L. 771,907
. 172,257

171,988
771,916

.. 772271

772,055
772,054

. 771,803

772,157

771,863

.. 172190
L 172,318

772,184
772,081

.. 772,030
. 772112

772,180
772,048

12,274

. 172,153

. 712145

772,185
772,128
772.250
772,273
771,809

771,977

. 771,808
. 771,867

772,289

771,826
771,864

772,028
772,135

. T71.909

772,152

Moistener, envelop, E Ward ...... . 771,888
Moistening pad, finger, A. R. Hirt ... . 772,039
Molding machine, F. W. Hudson . 772,042
Mowing machine cutting apparatus, L.

[T . TT2,004
Muffler, S. Hughes ............ 772,148
. Music Wwoard, J. Chisholm 772,216
. Music leaf turner, C. K. Greiner ...... . 771,978
: Music leaf turner, O’'Neel & Edwards 772,173
. Music sheet feed contrelling mechanism,

! . H. Pickinson .......ciieiiiiiiinenn, 772,225
- Musical instruments, automatic playing at-

. tachment for, T. P. Brown ........... 772,208
- Neckwear, clasp for supporting scarfs for,

i L. LasSel ...iviieennrnrnnenennnaneans 772,159
. Nut cracking machine, S. M. Brewn . 772,127
+ Nut lock, H. L. Reynolds ........... 771,935
" Nut lock, J. Ball .............. 771,966
Nut lock, A. Hayes ......... . 772,144
Nut, lock, Allen & Andreotta .. 772,120
Oar lock, H. W. Wheeler ...... . 772,264
Oil wurner, T. W. Hill ....... . 771,981
0Oil burner, fuel, F. Trowwridge ........... 772,263
Oils from wood, manufacturing pine, Clark

& Harris .......... 771,859
Oven, G. Kuebler . TT1,877
Package carrier, H. M. . 771,850
Pages, device for famlitatmg the t y

Vickery ...vieverieriieerosncnnes 772,194
Paper holder and cutter, roll, E. C. Lee ... 771,913
Paper moisture or grease proof, making,

I. Kitsee t.iviviieiiiiiiiinniinnnnnnns 772,103
Pasting machine, R. F. Pick ........ . T71,998
Pavement or roadway, F. J. Warren 771,953
Pavement or roadway, street, F. J. Warren 771,954
Pavement er roadway, street sheet, F. T.

Warren ..o...oiiiiiiiii i 771,952
Pen, ®. C. Van Valer ......... . 772,193
Pen, fountain, F. W. Bender . 772,204
Penholder, H. Purschke ....... 772,000
Phonograph records or blanks, manufactur-

X ing cylindrical, Miller & Pierman .... 771,880
Phonograph repeating attachment, P. Weber 771,851
Photographic . plate holder, J. Schaub ..... 771,939
Picker. See Fruit picker.

Pile and whart supportmg structure, H. C.

HOImMEeS .......ooncesevencsrascaans 772,100
Ping pong or tahlrk tennis ,halls, retriever

for, F. H. Smith ..eveereeosnnnans vees 771,886
Pipe coupling, J. J. Possert . . 772,136
Pipe mold, O. Johnson ........ . 771,991
Pipe mold, L. Shell ......... . 772,259
FPitcher, syrup, M. Bradford . 772,207
Planer, M. Klather ......... . 771,817
Planing machine edging atta .

Brumbaugh .....veiiiiiiiiiiiiiienanan 771,894
Planter, corn, Badenhop & Rosebrock..... 771.964
Planter, potato, L. A. Aspinwall ...... L. 772,202
Plow, garden, J. T. Foulke ........ .. 771,901
Polishing machine, H. A. Pamerow .. 772,222
Popper, B. H. Barton ............ P .. 771,893
Power press, H. Osswald ........... . 772,113
Power transmission, Beam & Clarke 771,802
Preserving citrus fruits, E. N. Alexandrian. 772,018
Printer’s block or wase, H. B. Rouse . 771,830
Printer’s tie-up, A. L. MacMaster ......... 771,914
Printing machine, hand, T. C. Finch ..... 771,900
Printing machine inking mechanism, fiat

Wed, T. M. NOPth ......oovvirinnnnnnn 771,924
Printing presses, adjusting wheel ‘track for

type weds of, G. P. Kenrer ........... 771,865
Printing with indanthrene, Jeanmaire &

Bohn . A e eaeee et 772,237
Pulley, H. W Marsh ...... 771,879
Pulp washer or condenser, H. . 772,192
Pumo, C. B. JONeS ceceeeesascsacee.cecenns 772,151

112311
. 771,839

' 771,925

772,172
772,188
772,012
772,107
772,307
772,189
772,061

. 772,236

771,862
772,282

. 772,286

771,829

.. 771,834
... 772,029
. 772,123

771,933
. 712,265
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SUNBURN;

quickly relieved and surely cured by

ydrozone.

It acts like magic and is absolutely
harmless. A TrialBottleFree which
will absolutely prove this statement
sert for 10c. to pay postage. Don't .
Wait until you have a bad case
but get it now and have it at hand
when needed.

SOLD BY LEADING DRUGGISTS.
None genuine without my signature.

Quf Cheditomgtezts |

Dept. U, 65 Prince St., New York. i

Send for free Booklet ‘‘ How to treat dis-
eases,’” containing hundreds of unsolicited
testiimonials of vwonderful cures.

pas or eleciricit 3
and gost less than «er-
vsene,  Nosmuke, ru dirt,

1t by writi ﬂg nyw for
al iatroductory o"fer

: vta Eystems For
-Superior Mig.
Campaay

255 Sccond St

ROTARY PUMPS AND ENGINES.
Their Origin and Development.—Animportant series of
papers giving a historical resume ol the rotary pump
and engine from 1588 and illustrated with clear draw-
ings showing the construction of various forms of
pumps and engines, 38 illustrations. _Contained in
SUPPLEMENTS 1109, 1110, 1111. Price 10 cents
each. Forsale by Munn & Co.and all newsdealers

Racine Brass & Iron Co.

RACINE, WIS.

» Iron, Bronze & Aluminum e~
*f‘ Castings for Automobiles <~

" ltubber nipples, spindle for forming, C. 18, .
Lonzden c..oiiiiiiiaaa. 772,161
uuhhcr soled lce £
Butteufield 772,027 ¢
Rubber seled shee and welt theref . 772,026
Sanding device, C. B. Coeper 772,218
Saw blade, celd metql C. A. Juengst..... 772,154
Saw set, H. Rice ... ittt 72,295
Sawmllls, off bcar table fer, E. M. Shantz. 771,83¢
Scaffeld, painter’s, G. R. Laughlin ....... 771,878
Scale indicater. antivibrating, M. A. Du-
quett oo 772,090
Scales, pressure gages,
for, W. M. Fulten .. .o 772,034
Sceep, egg, Scrimgeeur & L. 772,182
Screenn, E. Hipelite ................ . 772,098
Seaming machine, can, A. Wulff ......... 772,017
Sewing machine, buttenhele, D. Neble .... 771,923
Sewing machine, gleve, A. E. Lindner . 772,044
Sewing machine eil shield, M. Merryman.. 772,166
Sharpening knives eof veneer or, ether ma-
chines, W. H. Williams .............. 772,305
Sheave, ball bearing, C. A. Brinley ... . 772,022
Shee or furrew epener, C. E. Heyer 772,146
Shees, re-turning machine fer manufactur-
. ing, TF. Feeney . 771,975
Sifter, J. H. Kelmann .. . 771,876
Sign, picture, etc.. changea . 771,824
Signal device, E! J. Atterbury 771,962
Signaling apparatus, wireless, L. De Ferest,
771,818, 771,819
Size fer paper making, means fer dlssolvmg,
nitler ... ... . i i 771,986
Smeke preventative furnace, .J. M. Ericsen.. 772,092
Smeke pretecter, W. E. Andrew ...... .. 771,801
Snaw heek, W. D. Weir ......... v 771,956
Snatch bleck, A. Uren . 772,072
Speed indicater, J. Heyde ........... .. 771,930
Speed mechanism, variable, F. Miller ..... 772,246
Spring washer er plate, S. C. Ball . . 772,079
Spring wheel, J. B. Keil .......... . 772,239
Springs, bearing end fer semielliptic, .
LUKENS & itviiinirnnrnseneaensassannsnns 772,284
Stairway er ladder, ceunterbalanced, @®. C.
FeSSelMAaN ....vvuurnrnennenneneenennnn 772,094
Stand. See Hersesheeing stand.
Steam beiler, J. J. Tenkin ............... 772,071 |

Steam generater, J. N. Rice 772,059 :

Steam generater and steam superbeater, H
cembined, J. Milne .................. 772,315
Steering gear fer ships, auxiliary, E. C.

Akers
Step jeint, G. A. Weber
Stereopticen, Mead & Mackie ....
Stereescepe, H. E. Richmend
Stereetype plate clamp, C. P. Ce

................................ 772,309
.. 772,013
. 771,828
. 172,058
. 772,219

Water Jacket Cylinders Correspondence
a :pecmlty Solicited

98u USE GRINDSTONES ?

f 80 we can suppiy you. Al sizes
mounted and numounted. always
kept in stock. Rememboer, we make a
specialtyof selecring stones for all spe-
cial purposes. Ask for catalosue.

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

rInstruttive Scientific Paper?

ON TIMELY TOPICS

Price 10 Cents each by mail

ARTIFICIAL STONE. By I,. P. Ford. A
paper of inmimense practxcal value to the
architect and builder. SCIENTIFIC AMERI-
cAN SurpLEMENT 1500.

THE SHRINKAGE AND WARPING

BER. By Harold Busbridge. An
excellent presentation of modern views;
fully illustrated. SCIENTIFIC AMERICAN
SuppPLEMENT 1500.

CONSTRUCTION OF AN INDICAT- ||
ING OR. RECOR.DING TIN PLATE
ANEROID BAROME Ey N.
Monroe Hopkins. Fully illustrated. SiIES-
TIFIC AMERICAN SUPPLEMENT 1500. |

DIRECT VISION SPECTROSCOPES.

y_T. H. Blakesley, M.A. An admirably
wntten instructive and copiously illustrated
article. SCIENTIFIC AMERICAN SUPPLE-
MENT No. 1493,

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

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

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

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

THE MAKING OF A DRY BATTERY.
SCIENTIFIC AMERICAN SUPPLEMENTS 1001,
1387, 1383. Invaluable for experimental
students,

EILLECTRICAL FURNACES are fully de-
scribed in SCIENTIFIC AMERICAN SUPPLE-
MmenNTs 1182, 1107, 1374, 1375, 1419,
1420, 1421, 1077.

MODERN METHODS OF STEEL ]
CASTING. By Joseph Horner. A highly |*
instructive paper, fully illustrated. ScIEN.
TIFTC AMERICAN SUPPLEMENTS 1503 and
1504.

Price 10 Cents each, by mail

Order througi your newsdealer or from
MUNN @ COMPANY
361 Broadway New York
O e

Steel, felding, C. H. Meck ........... .. 772,816
Steve, gas, L. @. Watsen ...... . 771,955
Stud, balance spring, R. Lange 772,106
Sugar drawer attachment for bars, C. H.

D L 2 771,965
Sur gical appliance, P. Weaver .. L. 772,197
Suspende’s, JI. G. Macwilliam . 771,990
Sweep rake, E. . Blake .........cccieens 772 125,
Swingletree, safety. P. T. Christeusen .17, 810 «
Syringe, V. Pappenheim .................. 772,114,
Table leck, extensien, J. F. Arneld . 772,019
Telephene call recerder, H. Abbett .. 771,853
Telephene exchanges, call signal apparatus

autematic, Bullard & Falk .... 772,023, 772,024
Telephene exchanges. call signal apparatus |

for, W. W, Dean .......covvvuuvarean 771,897 .
Telcphene exchanges, measured servicz sys-

tem fer, McBerty & McQuarrie ....... 771,996
Telephene imeter, H. Abbett .............. 772,308
Telephene recelver supperting means, . W.

St. Jehn ..ot e 771,946
Telephene tell line system, W. W. Dean. 771,972
Telephene transritter meuthpiece, I. S.

Asbe i i 772,310
Telephenes, cut eut fer rural, R. E. Pcdlgc 772,327
Thermal meter, W. M. I‘ulton 72,035
Thill support, H. A. Pest 71,931
Thill suppert. W. M. Nix .. 772,290
"Thread er twine tensien devi - L

F PP 772,140
Tire fer vehicles, cushiened rubber, R. Bell 772,080
Tire setting machine, rubber, J. M. Sweet.. 772,068
Tire, vehicle, J. A. Swinehart ............ 771,947|
Tires, metal securing rim fer elastic wheel, :

J. SWeet . i e 772,069
Tebacco leaf sizing machine, H. Schumacher 771,941
Teeth, artificial, G. C. Kusel ............. 772,104
Tewel ring, P. H. Germain .. 771,905
Tey, S. Jurade ........... .. 772,281
Trap, J. Crawferd . 771,812
Troiley, H. B. Clarke . 772,087
Trelley, P. Andersen 772,321
Trelley wire suppert, W. »i 772,298
Trelley wire system, overhcad C. de I\ nde 771,875 |
Truck, H. Weber ......c.ciiiiiiiininnnnns 772,014
’l‘runk legging, A. H. Hanceck . L. 772,234
Truck, wareheuse, A. E. R. Blnmq\nst ... 771,804
Truck wheel and bearing, G. F. Armstreng 772,201
Trunk, wardrebe, M. N. Drucker......... 771,898
Tube cutter, J. J. Reush ......... . 772,062
Tube expander, G.” Wiedeke 771,889
Tubes, etc.,, machinery fer making seam-

less metal, B. . McTear ............ 771,883
Tunnel censtructien, P. Kammerer .. 772,155
. Turbine, A. M. Levin ... oo T72,242
Turbine geverner, hydraulic, L. . 772,294
Type casting machines, matrix lecating

mechanism fer, W. Ackerman . ve... 171,854
Type writer, C. D. Rice, ....... 772,057
Type writers, blind attachment f. C. G.

Chandler ........c.evvuvenennnnnnnncas 772,130
| Tywe writing machine interchangeable key

or butten, A. Veges ............ece.. 771,950
Umbrella runner, Gleasen & Regers .. 771,906
Valve, J. C. McCarl ...........ouuun .. TT72,287 .
Valve, bettle, R. B. Bailey .. 772,269
Valve, dry pipe, J. H. Derby .... . 772,134

i Valve, intercepting, A. A. Ball. Jr........ 771,892
| Valve interlecking device, W. F. Cele ... 772,088
Valves, adjustanle retarding device feor

reciprecating, H. P. Thempsen ...... 772,115
Vehicle, J. A. Williams ......... 772,198, 772,199
Vehicle brake, @. I'. Perssen . 771,929
Vehicle brake, L. Heuse ............. . 772,101 "
Vehicle brake, electric, Green & Strail.... 772,143
* Vehicle, dumping. R. B. Rifenberick...... 771,936|
Vehicle, meter, J. C. Themas ......... 772,070
Vehicle, self prepelled, H. Beckwith 772,270
Vending machine, W. L. Helleway ..... 771,910
Vending machine, C. A. Disbrew 772,226
Vessel, A. Neilson ........c.covveiiivunnnaens 772,171
\cssels, censtructing centaining, E. J. Wins-

low oiv o . T72,117
Vibrator mstrument C. @wen; 772,252
Vine cutter. F. M. Ewell ...... . 772,228
Veting machine, W. Glenn .. . 772,142
Wagen, dump, J. D. @lcett .. . 772,049
Wall, building, J. A. Fergusen . 771,816
Washbeard, C. L. Kinney ................ 772,156
Washers. See Pulp washer.

Watech guard, R. Marpert .............. 771,991
Watch reller and hand remever, O. Aune 772,325
Watelr elevater, J. L. @. King ............ 772,241
Water gate, I'. E. Adams ..... 771,959‘
Water heater. E. N. Lengstreth .. .. 772,108
Wave transmitter, R. L. de Meura . 771,917
Well drilling cable, A. C. Smith . . 172,065
‘Wheel rim, R. S. Bryant ........ ... 772,209
‘Wheelbarrew, J. Ray ... 772,253
Whiffletree, J. Hair ........ ... 772,233
Whiffletree heek, A. D. Tait ... 771,844
Windmill, T. @. Perry .............. .. 772,052
Windmill lubricater, H. H. Tatsch . 172,187
Windew screen hanger, E. G. Rust ........ 772 001 |
Window screen er awning holder, W. Y. .

Welf i it e e 772,306
Windew, self clesing, H. C. Smith .. . 772,260
Wire fabric, weven, C. A. Fisher 771,866
Wires, die fer tying intersecting, J. J.

MOTSE  o.uvenianiiiaanns 772,169 |
Weed bering apparatus, t.. 772,043
Weed filling and cleaning cempesitien, C. |

H. Humphrey eeeeeeeecveecraans cevee. 771,984i

' DESIGNS.
Aquarium, feuntain, F. Hunderf .. 37,181
Automebile bedy, D. P. Sammis 37,184
Badge, Barber & Turner 37,161
Bed spring, W. C. Grose ... . 37,182

Bottle, K. SchillDg +.coessescssrsscassoscas . 3011

Many persons prefer t¢ take chances
rather than ge to the trouble that
most rules of health enjoin. Here is a
rule costing no extra trouble whatever,
yet sure to produce gratifying results:

WEAR JAEGER UNDERWEAR.

Unrivaled as a prnmotel‘ and preserver
t health.

RECOMMENDED BY LEADING
PHYSICIANS EVERYWIIERE.

Booklets an® Samples Free.

DR. JAEGER'S 8. W. 8. (0.} OWN STORES :

5 1.+ 306 Fifth Ave,

New York: ! %57 Broadway

Brooklyn : se4 Fulton St.
Boston : 230-232 Boylston St.

Phild. : 1510 Chestnut $t.
Chicago: 82 State St.

Agents inall
Arinripd
Citiea,

Each engine is fully tested

before it leaves our factory

Gasoline IR fugldmdlcated horse

i power. s engmes are

ik ihhded]  Stonds the morid ever.
Stntiﬂnnthngines, 2 to 100 h. p.
Portable gines, 8 te 18 h.p,

‘Will send tull information and new illustrated catalog on requesi.

OLDS GASOLINE ENGINE WORKS
216 River Street LansiNG, MicH.

'ELECTRO MOTOR. SIMPLE, HOW TO

make.—BY G. M. Hopkins. Description of& small elec-
tric motor devised and constructed with a view to assists
ing amateurs ve niake a motor which might e driven
with advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
lathe ar any machkiue requiring not over one man pow-
er. With 11 figures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 41. Price 10 cents. To be
had at this office and from all newsdealers.

Patented Watch
Protector

Patent for sale or would like
to hear from manufacturer
willing to make it for the
trade.

“I'he only Keal
Shavin 4

Soap’

Williams’ Shaving Sticks,
Shaving Tablels, Tailet
Waters, Taleum fowder,
Jersey CreamToilet Soap,
etc, sold everywhere.
Write for hooklet
“How to Shave™
THEJ. B. WILLTAMS CO.
Glastonbury, Conn.
aTatate

==\WARREN’S

Narwral Asphalt Sand Suriaced
ROO F—l N O Apply it your

self. Makes
finished gra vel roof. Cumes
ready to lay in rolls of 08
square feet.” Write for sam-
ple, circular ana prices.

Warren Chemlca.l and Mf g.Co. 18 Batterv PL, New York

AUTOMATIC GAS
DANGER SIGNALS
BUSINESS OPPORTUNITIES

FOR SALE.—A ny territory orentire

in the Automatic Gas Danger Sigaal in Canada,
England, France and the United States This device
fills an 1mpemt1ve demand; it prevents asphyxiations
and explosions and saves llfe, is cheap, simple and
never fails, Immense sales assured. Makesgasassafeas
coal. Address The Automatic Signal Co., Cadiz, v,

NO MORE ASPHYXIATIONS!

TOOLS AS A TOPIC

must be interesting to every handi-
craftsman. T'here is a mine of infor-
mation in

Montgomery & Co.’s Tool Catalogue

which enumerates thousands of tools.
Capital handbouk of reference. Pro
fusely illustrated. Sent by mail for
p4) cents discount shee‘t( included.

00;,
New York City.

atents andrights

=00 .
\fkﬂlﬂwt

LG

b i

'lOo Fulton St

PERFECT PUMP - POWER

is attained only in the
TABER ROTARY PUMPS

They are mechanical
j simple and durabie.Will
pump hot or cold fluid,
thin or thick. Requires
no skilled mechanic. Most
power at ieast cost. All parts
interchangeable. Made of
ron, steel or bronze. Can be
driven by belt, motor or en-

1 CATALOGIE N22¢

R. ADOLPH ue attachment. Large IMustrated, Catalogue free.
138 Grabam Ave., Brooklyn, N. Y. ‘fln’ar_ PUMP CO., 32 Wells St.. Buffalo, N.Y., U. S. A.
o v

Three Holiday Numbers

THANKSGIVING
NEW

CHRISTMAS
YEAR

Leslie’s

Weekly

THANKSGIVING NUMBER
CHRISTMAS NUMBER
NEW YEAR NUMBER

3—Creat Holiday

Dated Nev. 24,
Dated Dec.
Dated Dec. 29,

Numbers—23

Cleses Nov. 10
Cleses Nev. 25
Cleses Dec. 15

8,

America’s Greatest lllustrated Paper

a circulation over One
Copies. Every national

copy early, and thus secure

EACH of the Special Holiday Numbers will have

sented in these three great issues.

Hundred Thousand
advertiser should be repre-
Send orders and
choice position and service

CHARLES B. NICHOLS
Western Representative
Hartford Building, Chicago

WILLIAM L. MILLER
Advertising Manager
225 Fourth Avenue, New York

Boston Office—20 Journal

Building—J. F. STONE

\
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Scientific American

Carey, 1785, ¢
ouse " touch with Three Centuries
HENR Y CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS, BOOKSELLERS& IMPORTERS
810 Walnut St.. Philadelvhia, Pa., U. 8. A.
¢ Owr New and Revised Catalogue of Practical and
Scientific Books, 94 pages, 8vo ; a COatalogue of Books on
Metallurgy, Mining, Prospecting, Mineralegy, Geolegy,
Assaying, Analysis, etc; a Oatalegue of Books on Steam
anl_ the Steam Engine, Machinery, ste.. a Catalojue of
Boek: en Sani,tam%&'wm‘ e, Gas Iitting, Plumbing, etc.,
and owr other~ Catalogues and Circulars, the whele covering |
every branch of Science applied to the Arts, sent free and
Iree ¥ postage to anyome in any part of the world who
will furnis his address.

Founded by Mathew
. A4 H

The HOW and WHY of Electricity
By CHARLES TRIPLER CHILD
A book that all may read with understanding. Tbe
story of electricity stripped of formule and written fer
those whe wishtolearn. Price %1, postage prevaid.
New York Sun: " We know nothing that gives so
muech real help m so short a space.”
Published by ELECTRICAL REVIEW PUB. CO.
12 Park Row, New York |
Samplecopyof the Electrical Review FREE, if requested

EVERYBODY

Is interasted in Stocks or Bonds listed
b on the various stock exchanges, either
P as an investor or an operator,

Our Weekly Market Letter

b will be found invaluable. Your name
on our mailing list insures your receiving
it every week.

Corey, Milliken & Co.

BANKERS AND BROKERS
15 State Street Boston, Mass.

|
L
L
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Crescent Machinery

Quality and Price both right

5 Band Saws, Jointers, Saw
Tables, Band Saw
Blades

Catalogue tells the rest

The “Best”

The World’s Best Light

Sold in every civilized coun-
try on earth. Costs lessthan
kerosene, gives six times
more lightthan electricity.

APure White Steady Light

Brush helder, teeth, A. Gent ............... 37,173
Carpet sweeper casing and handle, E. E.

DIyden o.veeneererenonanniannas 37,174 to 37,176
Cleck case¢, G. H. Rhyncdance .......... 7,172
cup, J. A. Meller, Jr. ....cc.viieeroncnanns 37,168
Lamps, heed fer incandescent electric, D. M.

GIIDert .oiieiiiiiiiiiiiieiieiiiiiaaes 37,178
Mirrers, brushes, er similar articles, bac

fer, H. Hillbem ........ 37,163
Paper, wall, C. W. Williams . 37,186
Plate or dish, W. A. Fickard . 37,170

Plate eor plaque eor similar article, G. E.
Hemer ............cciiiiiiiiiiannnnaen
Pertiere, M. M. Hardirg . ........c.ce0e.

Speens, forks, er similar ar
H. Hillbom

Speens, forks, er similar articles, handle fer,
H Wallace

Speons, forks, er similar articles, handle fer,

. A. Jamesen ... . 37,167
Statue, H. P. Lewandow 37,160
Stick pin, L. Mergan ...... 37,162
Steve er range, B. J. Tayler ....... 37,183
Vending machine casing, H. G. Heisc 37177
Water cleset bewl, P. J. Madden..... 37,180

TRADE MARKS.
Antiseptic er  disinfectant preparatiens,
Smith, Kline & J'rench Ce. ............. 43,504
Asphalt, asphalt preducts, and bitumineus
material, Sun Ce. ..................... 43,485
Bags. Bemis Bre. Bag Coe. . 43,500

Bleed purifiers, M. W. Menett
Beets and shees, leather, Gee.

. 43,507
. 43,498

Makes and burns its owngas,
No wick, no odor. no smoke.
Absolutely safe. Forindoor
and outdoor use,

Agents Wanted, |

Exclusive territory, liberal !
commissions. Catalog free. H

THE BEST LIGHT CoO.

Owners of Original Patents,

87 L. 5th St. GANTON, OHlO.

ELECTRONS AND THE ELECTRONIC
Theoryarediscussedby STR OLIVER LODGE in SCIEN-
TIFICAMERICAN SUPPLEMENTS 1428, 1429, 1430,
1431, 1432, 1433, 1434. PricellOcents each, by
mail. Munn & Cempany, 361 Breadway, New York City,
and all newsdealers.

E:Ol'

PIPE.- THREADING
or CUTTING

there is ne machine en the market that can cem-
" parefer ease of eperatien and excellence of werk

. “ith  FORBES PATENT DIE STOCK

Vise is self-centering and dies are adjust-

Y e able te any variatien ef thefittings. Parts

can be duplicated at slight cest whxu wern

eut. Will thread and cutup te 2 In. pi
CATALOGUE FREE,

CURTIS & CURTIS CO..
6GardenSt., Bridgeport, Conn.

it}

N
MACHINEN0.30.
Rawge %4-2in.R. & L.

" 5 HOW FAR DO YOU
(WWALK IN A DAYZ

! , Did it ever occur to youthatperhaps you
walked miles just going around your home,
shop oroffice? Perhaps you'd like to know, If
so, get a Pedometer. A Pedometer is an in- |
genious affair that goes when you go and |
stops when you stdp. This instrument has
heretofore costfromtento fifteen dollars. It
is not a toy, but an accurate and valuable
recorder of distances.

YU GN GET A FREE!

PEDOMETER

by sendiug us $1.80@ for a year's subscription to MODERN
MACHINERY, our monthly magazine, which will keep you
posted on the great progress which is being made in the ma-
chinery world (and if you would keep abreast of the times you
must read MODERN MACHINERY),interestinglz written, well
iliustrated. Sample Copy, 18c; $1.00 per year—and a Pcdemeter,
FREE. Subscribe Now.

MODERN MACHINERY COMPANY.
813 Security Building, CHICAGO, ILLINOIS

THE PANAMA CANAL IS DESCRIBED

from tbe engineering standpoint in SCIENTIFIC AMERI-
CAN SUPPLEMENT 59. Price 10 cents, by mail.
Munu & Company, 361 Broadway, New York City, and
all newsdealers.

GLARK'S CRUISE of the ““ARABIC”

15,801 Tons, one -of the Finest, Largest
and Steadiest Steamers in the World

TO THE

Mediterranean

AND THE
u |
February 2 to April 13, 1905. 70 days, [le“
costing only $400 and up
First4liss, including Shere EXcursions, Guides. Fees,
Hotels. Irifes, ete. The most attractive trip teaving
the United States next winter.
Special Features—Madeira, Cadiz, Seville. Algiers,
Malta, 19 DAYS IN E; yPT and the HeLY LAND! Con-
stantinople. Athens, Rome, Riviera, etc.

Ticketsgood to stop over in Eurgpe

FRANK C. CLARE, 113 Broadway, New York j«dd

Ce.
{ “Linen,”’ fer matches, Unien Match Ce. ...
. “Lemax’s @Original Pepsin Ginger Ale,”” feo

SPECIAL MANUFACTURIN

.

Reliable Man Wanted

A prominent Cereal Foed Company will contract with |
a thereughly reliable man tor two years at $150 per
month, tegether with cemmissions and office expenses.
i Highest references required. Address
! AUDIT'OR, Box 475, Bellevue, Mich.

13000 Gummed Labels, $1.00

Size, 1 x 2 inches, printedt o order and postpaid, Send

feor catalog R.
FENTON LABEL CO.
. Philadelphia, Pa.

MASON’S NEW PAT. WHIP HOIST

for GCutrigger hoists. Faster than Flevators, and hoists
direct from teams. Saves handling at le s expense.
Manfd. by VOLNEY W. MASON & (@., Inc.
Providence, R. I, U. 8. A,

DIES AND STAMPINGS TO ORDER.

" h
SPEC'L MACHINERY-MODELS-EXPERIMENTAL WORK,
DROP FORGING DIES AND DROP FORGINGS. .
HARDWARE SPECIALTIES eTc.MANED T0 ORDER.SEND SAMPL
OR DRAWINGS FORESTIMATES. WRITE FOR OUR BOOKLE
THE GLOBE MACHINE & STAMPING CO..
970. HAMILTON §T., (LEVELAND,

OHIO.

Corliss Engines, Brewers’
i aui Bottlers Machiner?. THE " VILTER
H MFEG. CO., 899 Clinton St., Milwaukee, Wis

OF ALL
KINDS,
. C. STIEFE],, Bissell Block. Pittsburgh. Pa.

CHEMICAL EXAMINATIONS

DR.

A
WORKS
193 GLARK CHICAGO

i ﬂ EATALSGUE S
UNION ‘MODELl

()

MATCH MACHINERY.
BIG MONEY IN MATCIIES,

We manufacrure everything pertaining te the busi-
yness. The Very Latest Process. We willfurnish
. amanager or teach any purchaser the business.

F. W. MURPHY & BRO.
1118 Asbland Block. Chicago. I1l., U. S. A

ElS [& EXPERIMENTA"L WORK-.
L

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

NOVELTIES & PATENTED ARTICLES:
MANUEACTUR'EQ BY CONTRACT. PUNCHING DIES, SPEC]AL MACHINERY.
E.KONIGSLOW STAMPING & TOCL WORKS, CLE:VE LAND, 0,

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son,45-51 Rose St.,N.Y

All the Standard ¢
WHERE at HALF MANUFACTURERS’ PRICES,
Shipped with privilege of examination. Send fer Cat.

Typewriter Emporium. 283 LaSalle St., Chicago

@ Magical Apparatus.

Grand Book Catalogue @ver 700 engravings
25¢c. Parler Tricks Catalegue, free.
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York.

Models and Experimental Work. Inventiens
and Models designed and perfected, Years of success.
Medern shop. M.P.Schell. 587 Missien St., San Francisco

SPRING HUB for Bicycles, Meter

Cycles, Automoliles,
Helds several Werld’s Recerds for speed.
B Relieves and breaks jar elow the axle,
thereby saving at least half the wear en
tire. Abselutely guaranteed.

Frank Sehmitz & Sons

569.564 Orleans St. - - CHicaco, [LL,

Circular free. Wenderful
automatic teacher. 5 styles.
2 up. OMNIGRAPH
0., Dept. 52, 89 Cort.
landt St., New York.

elea

By PROF. E. RUTHERFORD

is published in SCIENTIFIC AMER-
ICAN SUPPLEMENTS 1502 and
1503. Price 20 cents by mail.
The articlecontainsthe very latest
informiation on the subject, de-
scribes interesting laboratory ex-
periments with radium, and is very
Jully illustvated. No more au-

l . . ‘ thoritative contribution to radium
literature has been published.

MUNN & COMPANY 2@ 2 ¥ 361 Broadway, New York

Braids, J. W. Schless ......ccoivvurieennnns 43,499
Building materials, certain named, Keashey
& Mattisen Ceo. ..........ccvivnuivinnns 43,484
Buttens, Beepple Butten Ce. Lo 43,502
Checelate creams, Precter . 43,516
Cigarettes, H. P. Strause 43,474
Cigarettes, A. Hyams ....... . 43,475
Cigarettes, E. A. Cendax & Ce. ............ 43,514
Clasps and fasteners fer wpersenal wear,
American Ring Ce. ............ 43,462 te 43,464
Ceffee, Berry, Dedge & Ce. . ........ 43,469, 43,470
Cempeund er preparatien, certain named,
Kampa Ce ......... . 43,511
Crackers, Telede Biscuit . .. 43,467
Pecerative preducts fer interier and exterie
use, certain named, Blanchite Precess
Paint Ce. ............ L T I 43,483
| Fleur, wheat, J. McAleer & Sens........ 43,466
Geld and brenze leaf, Genthiner Cartenpapier
Fabrik, G. M. B. H. ............ 3,489, 43,490
Jeurnal er periedical, certain named menthly,
Cleveland-Akren Bag Ce. ............... 43,486
Lard, Gillespie Brethers & Ce.. 43,468
Matches, frictien, Unien Match Ce...43,517, 43,518
Medical magazines, S. B. Hartman ....... 43,460
Mineral waters, artificial, W. Chubbuck . 43,471
Packing, metallic, Chicage Steam Applianc
and Specialty Ce. .................. .. 43,621
Perfumes, certain named, E. Palmer ...... 43,509
Pillews, beds, and ceverlets, Chas. Emmerich
e et e 43,492 te 43,497
Pills fei* certain named diseases, P. L. La-
meutte ... ... 43,505 !
Pewders, face, Tetlew Manufacturing Ce... 43,510 !
Pewders, salves, and letiens, healing, W. !
Dupent ... ... s 45,479
Printing presses, autematic, J. G. Whitsen.. 43,482
Publications, fashien, Kunstgewerbliches Un-
ternehmen fur Medefachblatter Arnel
Bachwitz ............iins .. 43,487
Remedies for ce n .
Peck ..o i i e 43,478
Remedy fer the cure of asthma and similar
diseases, R. J. Smalley ............ccnn. 43,508
Rubber belting, Jewell Belting Ce. .. . 43,520
Rubber gleves, Buffale Rubber Mfg. Ce..... 43,465
Sewing machines and attachments, Natienal
Sewing Machine Ce. .................. 43,522 |
Silk fabrics, Stern & Pohlv . .. .. .. . )
, Stamps, premium, Sperry and Hutchinson Co. 43,488
Suits and evergarments, beys’ and c¢niudu ..
Alsberg, Meoritz & Co. ....oivvianianannn 43,461
Tanning extract, Stamferd Mfg. Ce. ........ 43,503
Tebacce and cigarettes, smeking, !
Bres. ... ... . 43,476
Tehacce peuches, Adelpb Frankau & Co. . 43,501
Tenic, F. Heffmann-La Reche & Ce..... . 43,612
Tenics and bleed purifiers, D. @. Scett 43,477 :
Turpentine substitute, Fiske Brethers Refin-
ing Ce. .iiiiiiiiiiiiieie it ... 43,480
Typewriting machines, Menarch Typewriter s as
0. e it acaan eeenea.. 43,487
Veterinary remedies, T. J. McDevitt ..... 43,506

Ware made of nickel, culinary, S. Sternau & |

LABELS.

“Ammenia Seap Pewder.’ fer seap pewder,

Ammenia Seap Pewder Ce. ............ 11,482
“Black and Tan Cigars,’”’ fer cigars, W. C

Lacey, Jr. «o.iriennrinennennnennnnnns 11,464
‘‘Diedera.”’ fer whisky, J. Cransten Ce...... 11,472
‘“Bsquisites,”” fer cigars, J. E. Detwiler 11,462

“Extra Dry Arematic Ginger Ale,
ale, G. Lemax
“Fameus,”” fer cecktails, J. Crans
“Franklin’s .Electric Plaster,”” feor
plasters, Bauer & Black
““Gallant Knight 5ct. Cigar,”” fer cigars, W.
F. Marzyck
“Hen. A. 8. Tempkins Cigar,”’
Walter

?’ fer ginger

fer cigars,

ginger ale, G. Lemax .
“Lemax’s Reet Beer,”” fer

Ale, Lemax .....cvvviniunrrnnnnnnns 11,470
“Lemax’s Sparkling Lemenade,”” feor leme

ade, G. Lemax ........civiiiiinannnannns 11,466
“‘Private Steck,”” fer whisky, J. M. Crar-

SEOI o evseretenenen e e aaaeaann 11,471
“‘Pu-re-ce Cream,” fer teilet cream, United

States Medical Dispensary ............. ,479

United States

““Pu-re-ce Seap,”” fer seap,
Medical Dispensary

TheNature Library

~TEN SUPERB VOLUMES

N the 4,000 pages of these books there are 300

l full-page color plates, 450 half-tone photo-

. / graphs, and 1,500 other illustrations, making

4 this set one of ¢he wichest publications pictorially

ever issued. As most of these pictures are

photographs from mnature, with the exact

colors and tones of the living objects, they

have a value and a jfidelily unique in

a work of tkis kind. The photo-
graphers went

AMONG THE WILDS
and SECRET PLACES

of nature, aud they show you many
curious things mnever before pre-
sented with * true-to-life ” accuracy. A plan to
. malke nature study fascinating and nature books absorbingly
interesting was followed by the authors of this beautiful Jibrary,
and the result is an entirely gratifying success, to which educators
as well as general readers warmly testify. Every one is interested
in nature, or should be. If you are interested, you can find no
. better companionship than these books, that treat so intimately
animals, flower§, birds, fishes, moths, butterflies, insects. etc., and impart their
information so delightfully. If youare not interested in nature, you cannot lelp
being interested in these books, and they will wake the imagination you have al-
lowed to sleep, and restore you to the joy of the open. Read below :

TEAR OFF HERE AND MAIL TO US. BETTER DO IT TO-DAY——-

“Puritana,”’ fer prepared cereal f
tienal Puritana Ce. .
‘“‘Ralsten Health Barley

barley feed preparatiens,

sten Purina Ce.
‘“'Uncle Fuller’s Tar Seap,’’
Pettey

PRINTS. i

‘‘Business Bringers,”’ fer men’s apparel,
parel Cut Coe.
“Style ‘C’ Sarver Auxiliary Exhaust Valve.”
fer exhaust valves, American Locemo-
tive Fequipment Ce. 1,123, 1.124, 1,127
““Style ‘D’ Sarver Auxiliary Exhaust Valve,”
fer exhaust valves, American Lecemetive
Equipment Ce.
“Sarver Valve,”” fer exhanst valves, American
Lecemetive Equipment Ce. ............. 1,126

1,125

A printed cepy eof the spedcificatien: and drawing
of any patent in the feregoing list, or any patent
in print issued since 1863, will be furnishcd frem
this effice fer 10 cents, previded the name and
vumber eof the patent desired and the date be
givelr{:. Address Munn & Ce., 361 Breadway, New

ork.

Canadian patents may now be ebtalned by the In-
venters for any ef the inventiens named in the fore-
going lest. For terms and further particulars
rews Muan & Co., 361 Broadway, New York.

-
WE SHOULD LIKE TO SEND YOU
postpaid, an elaborate booklet descriptive of ‘"The Nature Library,”
and containing sample color-plates, black-and-white half tones,

specimen text pages, etc., with full particulars of the various styles
of binding, prices, terms, etc.

To avoid pessible Wss in the mails, please
write very plainly your name, spelled out,

Your mail address with street and number:

And your City and State:

Then tear off this blank and forward te us, upon receipt of which we

Yidx weerssary s Che d
Vinbary, and e mors 1 will send you a complimentary ¢opy of the handsome booklet described
Lut resTing, ' above. You will enjoy reading it. -47-N)

THE WORLDS
- WORK -

CQOVATKY LIFE 3
“INAMERICA-

DOVBLEDAY PAGE * CO

~133-135 4137 E16 TH.ST.- NEW YORK -

ﬁ




Scientific American

Octorrr 22, 1004

If youdonot investigate the WINTON before you |
buy a motor car you will not get its equal. Completely
equipped, $2,500 f. o. b. Cleveland; without top,
®2,300. Prompt deliveries,

THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.S.A.

Orient Tonneau Car,

Speed twenty miles pew hour. Wlll climb all ordinary
grades The best car f.r the price in the world.
Write for catalogue
WALTHAM MANVFACTVRING CO.
Waltham, Mass.

GAS and GASOLINE
For All Work.
Stationaries, Portables, Hoisters, Pumpe
ers, Sawing & Boat Outfits.
Send for Catalogue and Testimonials
State Your Power Needs.

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

TO PROVE that Daug’ ¢

the best and simplest device for

. 100 copled from pen-written a

% copies ronitypewntten eriginal, we will
iy euiplese iy L

) ¥
s Len (1

day#’ trial

Price 87.50 lesn $
trade discount of’
83J¢ per cent, or

Net

All varleuesatmwescprlces Best Rallroad
Track Wa on or Stock Scales made.

TheFe]le.B DausDuplmatorCo Daus Bldg, 111J0bn8t., New York
Also 1000 useful articles,

Sﬁalﬂs Sewing Machines, Bicycles, Tools. etc. Save

Money, ListsFree. CHICAGO SCALE CO.. Chicago, Ill.

Dur Microscopes, Microlomes, Laboratory Blass- §
ware, Chemical Appareius, Chemicals, Photo
Lenses and Shutters, Field Glasses, Projection
Apparatus, Phsto-Micto Cameras are ysed b
the |eading Lad- oratories and
Gaver'nt Dup'ts Reund the wWorld

Catalogs

Bausch & Lomb Opt. Co.

URESTER, M. Y,

Naw York Chicagn .H:htrn Trankfigt, {F'y

HOROLOGICAL DEPARTMENT!
BRADLEY POLY'FEC HNIC INSTITUTE
'I[ o ..___“ '?‘ Formerly Parsens Herelogical Institute -

PEORIA, ILLINOIS |
LARGEST and BEST :
" WATCH SCHOOL in AMERICA ;

i
We teach Watch Werk, Jewelry, En- .
graving, Clock Werk, Optics. mcmn
Teasenable.

Beard and rosms near -
scheel at mederate rates.
Send feor Catalo. of Informatlou.

CRUDE ASBESTOS

DIRECTY FROM MIN

PREPARED ] R. H. MARTlN

ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING
for Manufacturers use ; 220 B'way, New York.
MAE Ic LANTER NS
ong. 'u |1 Mupviog IMerore Aae

i L“‘ PAY Huiu,

ol ad B
Latalogue

MFG, OPJ'.‘H. AN,
AusAnd Blry, New Y orl-

piti. rt’q
Iy kil

McAIhsdtlar, as

To Owners of Gasoiine Englnes, .
Automobiles, Launch es, E!r-;

Auto-Sparker '

daes away entirely with all starting and -
running batteries, their annoyance and -
expense. No belt—no switch—no bat-
teries. Can be attached te any engine
Ml now using eatteries. I'ully guarantecd;
write for descriptive cataleg.

Motsinger Device Mfg. Co.,
14 Main 8t., Pendleton, Ind,

The

JESS

FOR TO
wH JESSOP & SONS

s SA

OLS
L2 91 JOH

ETC.
N ST)NEW YORK

! Our Néw Skeleton Watch not only shews you the time, but how time is made.

including Safes, |

WONDER of the AGE

Jackson's Patent High Head (entrifugal Pump, Guaranteed 1o raise water
,1,000 feet or more and muintain an efficiency or from 70% te S4%.

First choice of the Engineer for City Water Works, Draining Mines, Hy-
drauhcmﬁ, Irrﬁatmg and Reclaiming Land. Beats the world for
Durabifit conomy and Eficiency. e, Catatogue No.§.

BYRON JACKSON MACHINE WORKS, SAN FRANCISCO, CAL.

AteoBagload

WATCNHES

READY FOR
DELIVERY
OCTOBER Ist

SKELETON
WATCH

Accurate
time at that. Ready for delivery October 1st, For =ale by all Jewelers.

THE NEW ENGLAND WATCH CO., 37 & 39 Maiden Lane, New Yorhk
7 Snow Hill. London, England

Rapid Mechanical Calculation

The New Model Comptometer solves all Arithmetical Pro-
blems instantly and noiselessly. Our new model has a light
uniform key touch and registers instantly at one stroke,
as many keys in separate columns as the hand can reach.
Samples of )uplicate'Orders in different lines of business:

Marshall Field & Co., Chicago, Il . (| V)
U. S. Navy )epartment . civesrienes 86
Carnegle Steel Co., Pittsburg, Pa. ........ eiveee.. 38
N. C. & Hudson River K. R. Co., New York' Clty . 26
I‘rudentlal Insurance Co., Newark, N. J . 20
», Simmons Hardware Co, st. Louis, Mo.. coeee 18
Pittsburg Coal Co., Pittsburg, Pa. 13

""" It will save its cost in a single yéé{r' b}f the saving
of time it effetts.
FELT & TARRANT TMFG. CO.

52 to 56 ILLINOIS ST., CHICAGO °

Medart Boat Building Materials

" make possible the

Send for literature and Special Trial Offer.

ARTESIAN

Wetla, Ofland Gas Wellsdrilled ;

|
I

quired to dsll and coopl
aume. Porable Florse Powes
and Moonted Steam Drilling |
Muchines for 100 to 1200 feef,
Write us stating exscily what
imraquired aml gend for illos-
trmited catelogue. Address -
PIER("E “’ELL ENGINFERING ANT 210 1‘}_"];‘1 Lol
13 LIBERTY STHEET, NEW YOLK, L.H. A

i DY amavenrs stod -
| suail cost. Band |

? ; stamp for catulow.
FRED MEDARI 30645 Deka:b 5t., 5% LUuls Mo. |

THE FRANKLIN MODEL SHOP

Inventers, amateur machmists, scheels and colleges furnished with any-
thing in metal from a single piece te a ocemplete working model,
Drawings and designs werked eut frem mveutors’ ideas, Write for
estimates. Sendfer beekletNe. 9, free.

PARSELL & WEED, 129.181 W, 81st St., New York

Volt Ammeters

Pocket size, but large enough fur accuracy
and practicaluse. Varicusranses for test-

batteries. electric lignt, telephone and
nt er circuits, etc  Also, Voltmeters and
Ammeters for general measurements.

vx’f‘bendlor Gircutar
M. PIGNOLET,

80 Lortlandt St., New York, N. Y.

i

The Standard Household Disinfectant

At alldealers or 18c. and 25c. pkgs. by mail. Loek fer abeve trade malk. :

Sulpho-Napthol Co., 15 Haymarket Square, BosTon, Mass.
Sold in N. Y. City by Acker.-Merrall’s, Macy’s, Siegel-Cosper.

byenntm(" touny deplh Ty il 2
0500 Feet,We Rl manutac- "é congrruetion o f | .
turs and furnish evaryiaing re- pheplaus Lonts |

This transmission is
one of the reasons why
a stock Cadillac with an
8Y; horse-power motor

made 144 miles over
rough and hilly roads in
5:38—the power is all
used in driving the car.

The Cadillac transmission embodies strength with
simplicity;.long service without noise—and is only
one of theelements that go to make up Cadillac
thoreughness in design and workmanship. Let us
send you booklet N and-giveyou the name of the
nearest Cadillacagency where yeu can satisfy yoar-
self that nothing at double the money equals the
Cadillac. Prices, $750 to $900.

CADILLAC AUTOMOBILE CO., Detroit, Mich.
Membm: A Lice

R A bile Manufacturers.

SENSITIVE LABORATORY BALANCE.
By N. Monroe Hopkimns. This “built-up” laboratory
balance will weigh up to one pound and will turn with a
quarter of a {nosta ge stamp. Thebalance can be made

by any amateur skilled in the use of tonls, aud it will
- work as well as a $125 balance. The article is accom-

panied by detailed working drawings showing various
stages of the work. This article is contained in SCIEN
TIFIC AMERICAN SUPPLEMENT, No. o Prlce 10

cents For sale by MUNN & . 361 Broadway, New
York City, or any bookseller or newsdealer.

Motors Castings
14tol0H. P.
BICYCLE, AUTO,
MARINE STATIONARY
Send stampfor catalog
STEFFEY MFG. CO.
2790 Brown St., Phila., Pa.

The Quickest Way is
the Best Way,

No need to touch two keys to make a
single imprint with the Smith Premier.

The Smith Premier Typewriter Co.,
Home Office and Factory, Syracuse, N. Y.
Branches in all large cities.

One of the most pleasing souvenirs of the World’s Fair, St. Louis, is the set of six teaspoons,
made especially to order for the Lake Shore & Mlchxgan Southern Railway by the Oneida
Community. Each bowl contains an engraving of a different World’s Fair building, and the .
handles are handsomely engraved. ‘The spoons are made of best material, finely finished and
fully guaranteed, and, are thoroughly serviceable far everyday use, if desired,
{ Do not fail t6 order a set. You will be pleased with the spoons.

How to order. Entire set will be sent, post-paid, in satin-lined box for $1.50 (to
- Canadian points $1.75). Remit by express or postoffice money order
dxregz to Onelda Comsunity, Niagara Falls, N. Y,

For really pleasant, comfortable journeys between the East and St. Louis, use the Lake
Shore. It affards the most complete service of any line. Send two-cent stamp for World's
Fair folder and boarding bousé list to A. ], SMITH, G. P. & T. A., Cleveland, O.

Bhre S U N|

Typewriter No. 2
Perfect AntMechahicul

i It isatype lever or type
bar machine. It has visible
H writing in its truest form.
It bhas unlimited speed.
It _has an anti-ribbon
inking mechanism. It
isa heavy manifolder.
A high-grade writing
i mac inesold for $40.
Call' and inspect, or
write for catalogue.

TYPEWRITIE ‘\ G COMPANX .
w York.

=N
235 Broadwuay,

American Typewriters
$10 S40 S50

No. 2 is the only practical machine which produces
- » perfect work and
which sells for

A Wonderful Help for Busy Men
Handier, mere useful than any meme. »eek er ether’
.card.index.. A freshcard comes.te. the frent every
day, in the elegant leather vest pocket case, which

Meminde
carries dates fer 2 er 4 weel\' ahead. A brain saver

The POCKET CARD SYSTEM ¢

No other device answers its purpose
Teday’s card always at the front. Ne lexve’s te turn. Any
card is feund mshutly by its tab. Cards for the year make
a valuable card'index fer desk use, Every card is dated.
All have cards fer 12 mes. ahead.
Real Seal Case, Quar. ®ak Tray.

« SMALL LARGE

$3 00 $4.00
2.50

| Russia Case, Plain ®ak Tray . 3.25 [N
Cew Seal Case, Ash Tray . . . 200 2 75, Y
Sundays.35¢,50¢c. Bated eards, pr yr.1.00 1.25

FORGET NO MORE

This autematic tickler helps yeu te de things at the right

time, Saves time, meney and werry.

HELPS YOU T o plan yenr work, to work your plan,
te accemplish more, to find memos.

when wanted, to keep eut of treuble. Order now and

save express charges. Theusands in use. Beeklet free.

HOWARD L. WILSON, T 8 State St, ROCHESTER, N. Y.

BE LAZY —and take it easy,

THE C. A. EDGARTON M¥rFG. CO,,

1e.
No. 5 is sterling
value for $40.

No. 7, our
latest model,
absolutely
high grade in
every respect.
Sold on instull-
ment .

Send for il-
lustrated cata-
logue and easy
payment plan.

BESLY A O CHECAGY ILLU A
| 15 to 21 Clinton Street.

as you can do by wearing the “Lightweight”” PRESIDENT SUSPENDER—two ounces,

Any store soc and $1.00 or postpaid for choicest patterns.
Box 3x0, Shirley, Mass,
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