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FILTRATION PLANTS AND TYPHOID FEVER,

Once more the vital question of the filtration of city
water supply as a preventive of typhoid fever has been
brought forcibly to public attention by the ravages of
typhoid epidemics in widely-separated districts. The
most serious of these outbreaks, and the most pitiful
in its results, is that which occurred recently at Ithaca,
where the dreaded disease cut a wide swath among the
students of Cornell University. The experience gained
by those cities in America which within the past few
years have installed filtration plants through which the
whole of the city’s drinking water is passed before it is
turned into the city mains, has given the strongest
kind of procf that the reports of the wonderful effi-
cacy of such plants, which have reached us from
time to time from European cities that have al-
ready made the experiment, are not in the least ex-
aggerated. Prof. Siebert of this city, a leading author-
ity upon the subject on both sides of the Atlantic, in
a recent work upon the relation of typhcid to water
filtration, gives statistics to prove that for the decade
previous to the installation of filtration plants in cer-
tain of the larger European cities, the death rate
from typhoid epidemics reached the high percentage
of one in every 2,600 inhabitants; whereas in the six
years immediately succeeding the use of filtered water
in these cities, the death rate fell t¢ 1 in every 11,000
inhabitants. The SciExTIFIc AMERICAN always has
been a most earnest advocate of the filtration system,
and from time to time we have illustrated various
plants that have been installed in American cities,
notably thcse at Albany and Philadelphia. Although
it is not claimed that filtration gives absolute immu-
nity, this only being possible where the water is
boiled, this dread disease can be so far controlled by
this means that the possibility ¢f an epidemic in a
city so protected is extremely remote.

—_—— -+ P — —————————
HIGH SPEED ON AMERICAN RAILROADS.

Although it cannot be disputed that the French
railways hold the first place in respect of the number
and speed of fast expresses that run over their prin-
cipal lines—a distinction held up to a few years
ago by Great Britain—there are some roads in this
country which are running trains, that on cer-
tain stretches accomplish speeds that are equal to
anything that is made on Eurcpean roads. The most
notable trains are those which are run from Cam-
den to Atlantic City, where a train recently covered a
distance of 59 miles in 44 minutes, which is a rate of
807 miles per hour. These Atlantic City trains fully
deserve all the credit for fast running which is given
them, although it must be borne in mind that the con-
ditions are particularly favorable to high speed, the
line being straight and level, the engines of great pow-
er, and the trains, considering the weight of the en-
gines, comparatively light. There is another service of
fast express trains in this country which scarcely re-
ceives the credit that is due to it. We refer to the
remarkable hourly service over the Reading route be-
tween Jersey City and Philadelphia, in which seven
trains are started on the hour from each city, and
make the run of 901 miles in a couple of hours, many
of the trains having to make several station stops in
entering and leaving each city, when called upon to
do so by signal. In a recent run from Philadelphia,
in which six intermediate stops were made, we timed
the mile posts by stop-watch, and found that several
of the miles were run in from 45 to 48 seconds, the
timing being taken at every post between mile posts 53
and 32. The average for this distance was 72 miles per
hour, while the distance from mile post 46 to mile post
35 was run at the rate of a fraction over 76 miles per
hour. Our readers may also remember the trip taken by
the editor of this journal on the Twentieth Century
Limited, when a 352-ton train was hauled from Albany
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to Spuyten Duyvil, 131.7 miles, in 131 minutes, one
stretch of ten miles being run at the speed of exactly 75
miles an hour.

ACCELERATION TESTS ON THE GREAT EASTERN

RAILWAY.

The powerful engine for suburban service on the
Great Eastern Railway, England, which we illustrated
in our issue of May 2, has undergone its trials suc-
cessfully, and proved that it is capable of a rate of
acceleration with a heavy suburban train that is alto-
gether unprecedented lor a stcam locomotive. The
engine was designed to start from rest with a sub-
urban train of eighteen cars, fully loaded, weighing
2560 American tons, and attain a speed of 30 miles per
hour in 30 seconds, which is an acceleration of 1.46
feet per second. It will be remembered that the engina
has only 3,010 square feet of heating surface for three
18% x 24-inch high-pressure cylinders; and doubt was
freely expressed as to whether this amount of heating
surface would keep these cylinders supplied with
steam in sufficient quantities for such a supreme effort.
Ir the preliminary trials trouble was experienced with
the priming of the boiler (a very natural result), but
by modifying the steam supply to the cylinders, this
trouble was remedied; and on a recent occasion, with
a train of new cars weighing 377 American tons, and
a new engine that had not worked down to its bear-
irgs, an acceleration of 1.40 feet per second was
accomplished. It was, therefore, considered to be
proved that the desired acceleration could be easily
secured. The test was carried out by means of a
series of evenly-spaced electrical contacts arranged
alongside the rails, which were acted upon by a brush
upon the engine, the time of contact being auto-
matically registered in a cabin placed near the line.
The results achieved are certainly very remarkable,
and prove that the steam locomotive is certainly going
to die hard before it is completely ousted by the elec-
tric motor from this class of service.

——- - ——

RAPID DEVELOPMENT OF THE STEAM TURBINE.

In the development of what might be called the
epoch-marking inventions of the day, it is noticealle
that there has leen in almost every case a point at
which the invention, having clearly demonstrated its
commercial value, entered suddenly upon a period of
rapid and widespread development. Evidently we
have reached such a point in the history of the steamn
turbine. The story of the determination of the prin-
ciples of operation of the steam turbine, and of the
embodiment of those principles in a practical and com-
mercially-useful machine, will be forever identified
with the names of De Laval and Parsons, the first-
named having proved the usefulness of the steam tur-
bine for work that required a small, high-speed motor
of moderate power, while Parsons met and satisfied
the demand for a prime mover of lower speed and
great power. Of late years other inventors have pro-
duced more or less successful machines of the turbine
type, and chief among these are the Rateau turbine
in Europe and the Curtis machine in this country.

Because of the wide variety of uses to which it may
be put, and the unprecedented power of some of the
larger machines that have been built and put into very
successful operation, the Parsons turbine is the best-
known machine to-day, both in this country and in
Europe. It was already well established and had
made its great reputation abroad, when the rights for
the United States were secured by the Westinghouse
Company, and with the powerful influence and prestige
of this concern behind it, the Parsons turbine is having
a remarkable growth both in this country and abroad.
A case in point is the contract recently given to the
British Westinghouse Company by the Metropolitan
District Company of London, for four huge turbo-
alternators. Each of these machines is designed for
a normal capacity of 5,500 Kkilowatts, but will be
capable of carrying an overload of 50 per cent, thereby
giving for each unit a maximum output of §,250
kilowatts, or say about 11,000 horse power. As prov-
ing how early in its career the steam turbine has
shown its ability to compete in size of individual
units with the largest reciprocating engines, we may
mention that these engines will be not only the largest
turbines ever made, but also the most powerful single-
cylinder engines of any type whatever in the world.
Indeed, very few multiple-cylinder engines in exist-
ence have greater maximum power. As showing the
wonderful compactness of this type of engine, it may
be noted that in spite of their enormous power, the
Metropolitan turbines are only 29 feet in length by
14 feet in width and 12 feet in height, while the length
over all of the turbine and alternator complete is only
51 feet, 9 inches. )

If there is a drawback that can be urged against the
steam turbine, speaking of it broadly, it is the extremely
high speed which is necessary, if the best results in
economy are to be secured. In the De Laval type the
speed is so-great that for almost every -class of work
to which it is put, some form of reducing gear is
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necessary; and the construction of a satisfactory gear
for such worlk is rendered practical only by the com-
paratively small units in which the De Laval type is
built. In the Parsons turbine, a more moderate speed
of revolution is possible, but even here the speed is
higher than is for many classes of work desirable;
indeed, for marine propulsion the high speed of revo-
lution has placed very arbitrary limits upon the type,
size, and number of propellers that may be used. For
this reason among others, great expectations are being
placed upon the turbine that has been developed in
this country, and is called by the name of its inventor,
Mr. Curtis. This machine embodies some of the fea-
tures both of the De Laval and the Parsons type.
Like the former, the steam is fed to the moving blades
by a series of steam nozzles, and like the Parsons type,
the series of moving blades are arranged alternately
with series of stationary blades, while it also embodies
the compound and c¢ondensing features which have
conduced so greatly to the success of the Parsons ma-
chine. An element that is greatly in its favor is the
fact that the axis of the machine is arranged ver-
tically, the turbine and its alternator, in turbo-electric
plants, being arranged one above the other on a com-
mon vertical shaft. This results in considerable
economy of engine foundation and floor space. and
will prove to be a distinct feature in favor of this
type in city power plants and in installations where
floor space is limited and costly. Like the Parsons,
the Curtis turbine has been taken in hand by a large
electric manufacturing company in this country, the
introduction and development of it being carried on
by the General Electric Company at Schenectady. Al-
ready several large orders for this type are being ex-
ecuted.

The indications are that the steam turbine in its
various forms will, before long, be in practically
exclusive occupation of the electric lighting and elec-
tric power plant field. Regarding the range of its
application in the merchant marine, it is less easy to
prophesy.. It seems to have proved its value as a
motor for the propulsion of yachts, torpedo boats, and
the smaller class of passenger steamships. Whether
it will give equally good results in the slow freight
steamer and the large, high-powered, fast-steaming
Atlantic liner, and in big battleships and -cruisers,
has yet to be proved. The immediate obstacle to over-
come is that of reversing, which at present can only
be done under limited power; but outside of this
difficulty, we are aware of no fact developed in the
course of the extensive trials of the steam turbine in
the propulsicn of ships which indicates that it will
not give as good, and probably better results, in the
larger as it has in the smaller class of vessels.

NEW ELECTRICAL DISCOVERIES.

After maintaining that the numerous attempts made
to show the existence of a back E. M. F. in electric
arcs have all failed to give reliable results, W. Mit-
kiewicz, in a paper read before the Russian Physico-
Chemical Society, goes on to examine more closely
what happens immediately after breaking the circuit.
In Blondel’s experiments the current feeding the arc
was broken periodically by means of a special rotating
commutator. As the main circuit was broken, this
commutator would immediately connect the circuit of
a galvanometer with the electrodes of the arc, the
time separating the breaking of the main circuit from
the closing of the galvanometer circuit being about
1-600 second. As Blondel observed no back E. M. F.
at all, the author tested the phenomena occurring dur-
ing the interval of 1-600 second elapsing between the
breaking of the circuit and the moment of observa-
tion, by investigating the curve of P. D. between the
electrodes of an arc fed by an intermittent current of
constant direction. This curve was found to be quite
similar to that representing the E. M. F. at the termi-
nals of a non-inductive resistance inserted in the cir-
cuit. As, however, no absolutely instantaneous break
was obtained, the interval being about 0.0001 second, the
author considers that his negative results afford no
evidence of the non-existence of a back E. M. F. In
accordance with Duddell’s views, it is suggested that
this force might be the difference of two thermic
E. M. F.s produced at the contacts of the incandescent
gaseous medium with the ends of the electrodes, the
higher E. M. F. corresponding to the hotter electrode.
It is inferred that the slight difference of temperatures
is compensated in an interval less than 0.0001 second,
the E. M. F. of the thermo-element carbon-gas-carbon
thus falling down to zero.

At a recent meeting of the German Physical So-
ciety, Mr.. L. Zehnder read an interesting note on
what may be termed “reversible luminous effects.” A
distinct imagp of an object placed in the way .of ca-
thode rays heing produced on a photographic -plate,
let ordinary light be allowed to act on the latter; the
points previously acted on by cathode rays will, after
development, appear more brightly than the surround-
ing portions of the plate, which recalls the so-
called solarization phenomena. Cathode rays will
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thus exert an effect opposed to.the action of visible
light, the points acted upon by the former becoming
less sensible to subsequent -exposure of luminous rays.
These differences are clearly shown, when exposing
celloidine paper to the action of either kind of rays;
cathode rays, in fact, are found to produce a brown
color, whereas a violet tint is observed in the case of
ordinary light.
on celloidine paper exposed to cathode rays, this color-
ization wil gradually vanish, on subsequent action of
light. Similar effects to those of cathode rays are ob-
served when heating the paper before exposure to
light, when the points colored by the influence of heat
will become insensible to any action of luminous rays.
The heating produced by cathode rays cannot, how-
ever, be alone responsible for the above phenomena,
as the tint produced by heat will never pass away on
being next exposed to light.

. The author thus succeeds in reversing negative im-
ages into positives. By prolonged exposure, these im-
ages may be made wholly to disappear.

Becquerel rays will act in a manner quite analogous
to that of luminous rays; canal rays behave in a way
similar to cathode rays, as well as ultra-violet light.
These phenomena are likely to afford a new means of
investigating and analyzing these rays, which possibly
might serve to elucidate their nature.

—_—— e

ABSTRACTS OF PAPERS PRESENTED AT THE
NATIONAL ACADEMY OF SCIENCES.

BY MARCUS BENJAMIN, PH.D.

The annual stated session of the National Academy
of Sciences was held in Washington from April 21 to
23, 1903, under the presidency of Dr. Alexander Agassiz.

At that session, which is the business session, the
Academy devoted its time chiefly to the consideration
of the award of medals, the reports of committees, ap-
pointment of new committees, the election of officers,
and election of members.

The Draper medal which is awarded biennially for
astronomical advances, was given to Prof. George E.
Hale, of the Yerkes Observatory, Williams Bay, Wis.,
for his recent researches on solar and stellar spectro-
scopy. Dr. Hale is one of the youngest members of
the Academy, but he has already achieved a high repu-

tation for his brilliant researches in the domain of °

celestial physics.

At the request of Secretary Hay, of the Department
of State, the Academy appointed a committee, consist-
ing of Prof. Chandler, of Columbia University, Dr. Bil-
lings, of the New York Public Library, and Dr. Remsen,
of Johns Hopkins University, to consider a method by
means of which the original copy of the Declaration of
Independence might be preserved. 1t will be recol-
lected that in the early history of the Academy a sim-
ilar committee was called upon to propose a method
of restoring the ink, which had become faded. At that
time it was suggested that an application of a solution
of potassium ferrocyanide, if washed over the parch-
ment, would produce a precipitate of prussian blue, and
so preserve the written text of that precious document,
but no action was taken. The parchment is now, how-
ever, showing signs of age, and it is very essential that
some satisfactory means should be adopted to prevent
its entire disintegration.

The papers, which were brief summaries of progress,
and for the most part highly technical, were compara-
tively few in number.

The first presented before the Academy was by James
M. Crafts, of the Massachusetts Institute of Technology,
on The Law of Catalysis in Concentrated Solutions. 1t
dealt chiefly with his experimentseon the sulphonic ac-
ids, on which he has been experimenting for the last
few years. George E. Hale, under the title of The
Rumford Spectroheliograph of the Yerkes Observatory,
described in detail the spectrohelicgraph recently con-
structed at the Yerkes Observatory for photographing
the sun in monochromatic light, in conjunction with the
forty-inch telescope. Photographs which have been
taken with the spectroheliograph show a finely mottled
structure covering the entire surface of the sun. In
certain parts of the sun,*and especially in the neighbor-
hood of sun spots, there are extensive regions of very
bright calcium vapor. The photographs taken with this
instrument include those which represent the denser
calcium vapor at low levels in the solar atmosphere,
and others showing the less dense vapor at higher
levels. A series of slides showing these photographs
were thrown upon the screen. Prof. Lewis Boss, of the
Dudley Observatory, Albany, contributed a valuable
paper entitled The Determination of Standard Right-
ascensions Free from the Personal Equation for Star-
magnitude, in which, after referring to the fact that
the personal equation of an astronomer’s vision was of
less moment than the differing degrees of brightness of
the light in which the star was observed, showed a
series of observations, from which he obtained as a
factor 0.0077 of a second as the average constant error
found.

A paper of special interest was Radio-activity of
Thorium Minerals, by George F. Barker. At the
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outset he gave a summary of the development of radio-
activity, beginning with the work of Becquerel in 1896,
after which he described the discovery of polonium by
Madame Curie, and the subsequent discovery of the ele-
ments radium and actinium. The four principal sources
of radio-activity are the new elements mentioned, to-
gether with thorium. The investigations in Europe
Lad led to the presumption that thorium was only
radio-active when found in connection with uranium.
This, he demonstrated from his own experiments, was
incorrect, and that all thorium minerals were more or
less radio-active. In this country the minerals samar-
skite and monazite, both from North Carolina, are the
principal sources for thorium. His researches further
showed a definite relation between the atomic weight
and proportion of radio-activity in these substances,
the heaviest being the most radio-active. He showed
impressions of thorium and uranium taken through
sheets of brass, copper, lead, silver, and other metals.
Another paper, by Prof. J. M. Crafts, was The Stand-
ardization of Thermometric Measurements, in which he
argued in favor of further investigation of these meas-
urements. His own experimenis, made with different
varieties of glass, convinced him of the superiority of
Jena glass. The subject was one, he contended, which
should be taken up by a bureau of standards, and he
recommended that Regnault’s experiments should be re-
vised with modern facilities. Water, mercury, naphtha-
lene, and benzol-phencl, he contended, were excellent
solutions to work with. Dr. S. Weir Mitchell, whose ex-
periments on the venom of snakes are famous, an-
nounced, under the title of The Discovery of an Anti-
dote. for Rattlesnake Poison, that a serum had recently
been prepared in Philadelphia, which, when given to
animals that had been. inoculated with rattlesnake
poison, seemed to counteract the effect of that venom.

Prof. Bell read a paper on his kite experiments, an
abstract of which was published last week.

A biographical memoir of Matthew Carey Lea, the
distinguished chemist, who was an accepted authority
on the actinic values of silver, was read by Prof. G. F.
Barker, and Dr. Theodore Gill presented a memoir of
Dr. John E. Holbrook, of Scuth Carolina, whose re-
searches on herpetology and ichthyology made: him
famous.

Owing to the absence of Prof. Henry F. Osborn, the
following papers by him, An Estimate of the Weight
of the Skeleton in the Saurcpoda, or in the Sauropo-
dous Dinosaurs; New Characters of the Skulls of Car-
nivorous and Herbivorous Dinosaurs; and Models Il-
lustrating the Evolution of the Amblypoda, also of the
Dinosaur Diplodocus, together with a Theory as to the
Habits of the Sauropoda, were read by title only. Also,
The Diffusion of Vapor into Nucleated Air, by Carl
Barus, and The Nomenclature of the Topography of
the Bottom of the Oceans, by Alexander Agassiz, as
well as Biographical Memcir of Clarence King, by S.
F. Emmons, Biographical Memoir of A. A. Gould, by
Jeffries Wyman, Biographical Memoir of James E.
Keeler, by Charles S. Hastings, and Biographical Me-
moir of Theodore Lyman, by H. P. Bowditch, were pre-
sented by title only.

In addition to the foregoing, twoc papers were pre-
sented by non-members of the Academy. The first of
these, On the Semi-diurnal Tide of the Northern Part
of the Indian Ocean, by R. A. Harris, who was intro-
duced by Dr. Cleveland Abbé, was accompanied by a
chart of cotidal lines, and had for its purpose the show-
ing of the times of the tide over the northern part of
the Indian Ocean. There is no difficulty in drawing
lines, chiefly arbitrary, however, to harmonize with
all reliable observations, because the latter have been
confined to shores and islands. But in the chart pre-
sented before the Academy, Mr. Harris had not only
as his purpose the demonstration of the agreement
with the observations, but alsc consistency with rea-
sonable hypotheses respecting the origin and nature of
the tide. In brief, the tides are ascribed primarily to
seiche-like oscillations sustained by the disturbing
forces of the moon and sun, the free period .of the
body approximately agreeing with the period of the
forces. A binocdal area extends from northwestern
Australia to Somali and Arabia, and a uninodal area
from Mozambique Channel to Baluchistan and India;
the tides in the latter area are, however, influenced by
the tides south of the channel. The co-tidal lines are
generally crowded together near the nodal lines,
through straits, and in shallow arms of the sea, while
they are generally spread apart at and near the loops
of the cscillations. Similarly, the tides in the Red Sea
and Persian Gulf were also shown. A second was on
The Melting Point of a Simple Glass, by Arthur L.
Day, who was introduced by G. F. Becker, and con-
sisted of an exhaustive study of the phenomena attend-
ing the change of state of anhydrous tetraborate of soda
(borax), from the vitreous solid, borax glass, to the
viscous liquid form, and its solidification again. Dr.
Day found that when undisturbed this change was
practically continuous, and that no melting point or
solidifying point in the ordinary sense, existed. A little
disturbgnce at any temnerature between 490 deg. C.
and 740 deg. C. was sufficient to produce a stable anhy-
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drous crystalline form (hitherto unknown), with a con-
stant and characteristic melting point at 742 deg. C.
Another important result of the investigation is ex-
pressed by the author as follows: ‘“That the temper-
ature to which a liquid rises after undercooling, is not
necessarily constant or in any way related to the
melting point, and therefore is not entitled to be re-
garded as a physical constant.”

The Academy adjourned on Thursday, April 23, and
the scientific session, which is held in the autumn, will
be convened in Chicago on November 17.

B

SCIENCE NOTES.

The Geographical Society of Paris has conferred the
La Roquette gold medal on Capt. Sverdrup, the Arctic
explorer, for his explorations in 1898 and 1902.

A French professor, M. Gadot, proposes to make the
barometric column a standard of length. The pres-
sure of the atmosphere will sustain a column of water
10.33 meters high, or a column of quicksilver of
0.76 meter. A long series of observations of the baro-
meter at a given place at known temperatures and
at the level of the sea would give a height that could
be taken as a ‘“natural” standard. M. Gadot assumes
as his unit one-tenth of the height of a barometric
column  of water, which is nearly a meter, and upon
this unit he has constructed a system of weights and
measures not without ingenuity.

Two French officers, Capt. Truffert and Naval Ensign
L’Huard, have completed an exhaustive exploration
of Lake Chad and its numerous islands, hitherto very
imperfectly known. According to these two explorers,
the lake is 185 miles in length by 89 miles in width.
Curiously enough, it is on the whole extremely shal-
low, the deepest part being the western side, where the
water is 25 feet in depth, while on the eastern shores
it is only 5 feet in depth. The lake is interspersed
with eighty islands divided into three groups—the first,
void of vegetation; the second, covered only with grass
and herbs, but used by the natives for pasturing cattle;
and the third, inhabited islands, which are thickly
and well forested, and contain extensive millet planta-
tions. Altogether, some 50,000 people dwell on these
islands. One of the most notable achievements of this
expedition was the rdiscovery of a hitherto unknown
tree, the wood of which is lighter than cork. The ex-
plorers found navigation in small boats hazardous,
since the water becomes agitated when the wind blows
from certain quarters.

The London Zoological Gardens have secured an
excellent specimen of the exceedingly rare black-crested
monkey (Semnopithecus melanolophus) first described
by Sir Stamford Raffles in 1821 in the Transactions of
the London Linnean Society. This species, the “Sim-
pai” of the Malays, is confined to the island of Sumatra.
The cclor of the fur of this monkey is chestnut red,
darker on the outside of the limbs than elsewhere.
The under surface is whitish; the palms and soles are
black. The long, slender fingers seem all the longer
by contrast with the tiny thumb. The face is BLluish
bhlack; a dark line runs from the eyes to the ears. The
crest is prominent. On the tail is an orange tinge.
The tail is nearly twice as long as the body, and shows
indistinct traces of barring near the root. This kind
ol marking is rare in monkeys, though there is a strik-
ing example of it in the ring-tailed lemur (Lemur
catta), the only one in which the tail is not uniformly
colored. This specimen of the black-crested monkey
is housed with a hoolock gibbon, and thus affords an
opportunity of comparing the different modes of pro-
gression in the two animals. The black-crested mon-
key leaps, while the gibbon swings and lets go, the
impetus thus obtained enabling it to cover a wider
space.

Some interesting discoveries of the pre-Romanic era
have been made by the various parties of explorers
working in different parts of Italy for archaological
treasures. One party was stationed at Ancona, where
the site of a burying ground which evidently belonged
to the pre-Roman era was discovered. A female and
male skeleton were disinterred, together with three
bronze buckles, an amber necklace, some bronze chains,
and a bronze waistbelt with pendants, a heavy bronze
spear, sword, and iron dagger, and a large drinking
cup. A third skeleton, also of a man, was found with
a sword, dagger, knife, some small rings, probably be-
longing to a waistband, and some buckles lying near
him. In Rome under the Quirinal, where the workmen
are boring a large subway, several beautiful pieces of
carved marble, two fine marble tablets, adorned with
bas-reliefs, representing tragic and comic plays and
bacchic dances, and several tablets bearing votive in-
scriptions to the gods have been unearthed. In the
neighborhood of Segni the finest discovery was made
by a workman of a tall bronze statue of a young man,
his arms hanging down by his sides, and his hair
parted in the middle and flowing down over the shoul-
ders. There is little doubt that this work is a piece of
original Etruscan art.
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RAPID CONSTRUCTION OF THE BATTLESHIP
“LOUISIANA.”

When the last Congress passed a law recognizing
the principle that part of the warships of the United
States navy should be constructed at the government
vards, the ScieENTIFIC AMERICAN was doubly pleased
with the result; in the first place because we believed
that the measure would prove
to be of the very greatest value
to the interests of the navy at
large; and in the second, be-
cause it was a recognition by
Congress of a principle for
which this journal, for many
years past, had earnestly
pleaded. In advocating this
measure we took the ground
that a great deal of the delay
in the construction of warships
was due to the fact that there
was no competition to act as
a spur to the few private firms
that were equal to the task of
building battleships and cruis-
ers; and we urged that if the
United States followed the
practice so successfully ini-
tiated by foreign governments,
of building a certain propor-
tion of naval vessels in private
yards, a spirit of rivalry
would be provoked which
would undoubtedly accelerate
the speed of construction in
these yards. The last Congress,
in making appropriations for
the two great battleships of
16,000 tons displacement, de-
cided that one of these ships
should be built in a private
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commented editorially upon the report of the Chief
Constructor of the Navy on the subject of the great
delay in the completion of warships, in which it was
shown that this delay might be largely attributed to
the incompleteness of plans, which were prepared in
great haste with a view lo starting contracts for ves-
sels as soon as possible after their authorization by

SPEED IN BUILDING WARSHIPS.
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¢ LOOPING THE LOOP” IN 1846.
The Coney Island centrifugal railway, which goes
by the winning name “Looping the Loop,” has found
its way to Paris. Two music halls of the lively French

metropolis are at present entertaining their patrons
with exciting journeys on this astonishing piece of
apparatus.

In the effort to outdo his rival, the pro-
prietor of one of these music
halls claimed that his “boucler
la boucle” is under the direc-
tion of the only true and genu-
ine inventor.

This claim of originality t
the invention aroused the sus-
picion of one of the staff of the
French weekly L’Illustration.
Searching through the files of
his paper, he found in the is-
sue of September 12, 1846, the
picture of which we herewith
publish a reproduction. J. F.
Gall in La Nature has carried
out a similar and more ex-
haustive investigation, and
proved that a certain Clavi-
éres was the inventor of the
centrifugal railway.

It seems that as far back as
1833 the idea had been dis-
cussed; but it was not until
thirteen years later that it was
finally realized by Claviéres,
who was then an engineer at
the Parisian Hippodrome.
Daguin in his excellent “Traité
de Physique” gives an illus-
trated account of Claviéres’
railway. So popular did ‘‘loop-
ing the locp” become that oth-
er countries soon adopted the

yard and one at a government contrivance. According to
navy yard. The “Louisiana” Photograph of the 16,000-Ton Battleship ¢ Louisiana,” Showing Her Advanced Condition on April 1st— Claviéres’ plan, the track,
was awarded to the Newporl Six Months After the Signing of the Contract. after a sharp descent, was
News Shipbuilding Company, curved into a circular loop
while the task of building the “Connecticut” was in- Congress. A further cause of delay was the changes and then extended into an upward incline. The car,

trusted to the New York navy yard, at Brooklyn.

We present a photograph of the *“Louisiana” taken
on the first of April, which shows the advanced condi-
tion of this vessel on that date, when she was about
one month ahead of the contract time of forty-two
months. This contract was let on October 15, 1902,
and had her construction proceeded at the rate which
has marked some of the battleships of our navy yard,
tliere would have been practically nothing to show on
the ways at the date of this photograph. Indeed, the
contractors themselves admit that the vessel is al-
ready about six months ahead of the ordinary rate
of progress under normal conditions. Although this
satisfactory showing is to be attributed largely to the
natural spirit of rivalry provoked by the placing of a
sister ship at the navy yard—a new departure which
was bitterly opposed by all the shipbuilding interests
that have been accustomed to undertake naval con-
tracts—there is no question that much of the credit
for the rapidity of construction is due to the fact

in the disposition of armor and armament, or in the
details of designs after awarding the contract—
changes which were the inevitable result of the haste
with which the preliminary plans, upon which the
contracts were based, were drawn up. The specifica-
tions for building these two ships, however, are so elab-
orate and exhaustive that they make a printed volume
of 251 pages, in which details of the ship’s construction
are specified with great minuteness. As a consequence,
the contractors are able to make out their bills for
material, and order the same, without the uncertainty
and fear of possible changes which have been such
a drawback upon ships already constructed.

A photograph of the sister ship “Connecticut” at the
navy yard would show that her keel is laid, and a
large amount of her ffaming and general construc-
tion material is on the ground ready for erection.
‘While the ship would make no such showing as is
seen in the accompanying photograph, it must be
borne in mind that before beginning the construction

in traveling on the two rails constituting the track,
plunged down the first incline at a terrific speed,
whirled around the loop and ascernded the second in-
cline. In those days people were more fearful than
the modern New Yorkers who visit Coney Island and
boldly seat themselves in the car, utterly regardless
whether or not they will come out uninjured.

In order to convince people how safe his railway
was, Claviéres filled the car with monkeys. It was
not until the safety of “looping the loop” was thus
conclusively demonstrated that men and women were
willing to enjoy its doubtful pleasures for two sous.

In 1816 Claviéres’ aerial centrifugal railway (or as
he dubbed it, chemin de fer acrien a force centrifuge)
found its way to the Frascati Gardens of Havre, Bor-
deaux, Lyons, and other towns. Our picture shows the
“Looping the Loop” arrangement of the Frascati Gar-
dens, Havre.

In describing this fearful and wonderful construc-
tion in 1846, Le Journal du Havre states: “At 11

“LOOPING THE LOOP” IN 1846. FROM A CONTEMPORARY WOODCUT.

that the Bureau of Construction and Repair have
been granted sufficient time for working out the de-
signs of these two ships, not merely in general outline,
but also to the fullest details, and that they have
been enabled to draw up most exhaustive specifica-
tions, drawings, and standing instructions to the
superintending constructors. In a recent issue we

of the “Connecticut,” it was necessary to build huge
ways, some 500 feet in length and 70 or 80 feet in
width, and to erect a great steel traveler with which to
handle the material in building the vessel; so that the
“Connecticut” has been handicapped to this extent. After
allowing for this delay, it will be found that the pro-
gress upon the navy-built ship is quite satisfactory.
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o’clock this morning the aerial railway was tested.
We call it an aerial railway, since its starting point
is 9 meters above the ground. For a distance of 32
meters the road drops 44 centimeters per meter. At
the end of the downward incline, the car enters a
circle 4 meters in height, about which it is whirled at
incredible speed, thereupon traveling 18 meters up an
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incline of 28 centimeters per meter. It would be dif-
flcult to imagine a spectacle more curious, more inter-
esting. The experiments were made in the presence
of M. Dumon, Minister of Public Works. As he en-
tered the Gardens, the carriage, filled with two bags
containing each 30 kilogrammes of sand, shot down
with frightful rapidity, and, after having encircled
the spiral, came to a stop beneath the windows of the
first story of the house occupied by Madame Aguado,
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with such precision that a bouquet of flowers would
have fallen more heavily at the feet of the noble lady.
M. Thiers was present at the trial. He complimented
M. Claviéres, the engineer, in the most flattering terms
on the accuracy of his calculations, on the precision
with which he had solved the problem of centrifugal
force. The next day, living passengers took the place
of the bags and returned sound and well after their
exciting experience.” History does not record the
emotions of Madame Aguado, “the noble lady.”

“Looping the Loop” soon went out of fashion. The
public in that day was just as fickle as it is now.
About 1865, however, an ambitious Barnum thought
it would be a most excellent scheme to equip the Cir-
cus Napoleon with a centrifugal railway. The car,
however, was derailed on the very first trip, and the
Prefect of Police, who was at that time M. Boitelle,
forbade further harrowing journeys. After a lapse
of nearly half a century, the centrifugal railway again
made its appearance, this time in America, at Coney
Island. The particular form here adopted developed
into the more dangerous “Looping the Loop” for bi-
cycles. The principle still remains substantially the
same as in the old days. Still another modern in-
stance justifies Solomon’s old saw.

SANTA CATALINA'S WIRELESS NEWSPAPER,

BY CHARLES F. HOLDER.
The island of Santa Catalina is a part of Los An-
geles County, Southern California, lying about twenty
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miles off shore, parallel with the mainland. The prin-
cipal settlement or town is at Avalon, on the south-
east, where one of the quaintest hamlets of the coast
has grown up, having a summer population of six
thousand or more and a rapidly-growing one in winter.
The lccality has much to recommend it—an almost
perfect climate the year around, and sports and pas-
times which have given it a world-wide reputation.

There has been one drawback to Santa Catalina,
and that was the lack of telegraphic communication.
In summer there are from two to three boats daily;
but in winter only one, the steamer arriving at noon.
For twenty-four hours the island was virtually with-
out communication with the mainland. To remedy
this, the Banning Company, who own the island, estab-
lished a pigeon route. Large flocks of these birds
were trained, and telegrams or important news were
sent in this manner with success, the birds taking a
message from Avalon to Los Angeles, a distance of
fifty-five miles, in about an hour. The pigeon houses
were so arranged that when a bird arrived with a
message it rang an electric alarm in the receiver’s
home or office, thus calling him up.

But there was an element of uncertainty in this.
Sportsmen who did not know that the birds were
tame shot them en route. Others died of over-exer-
tion. In the main the service was satisfactory, but
so many prominent men visited the island that the
need of adequate means of communication became
more and more urgent. Finally Gen. A. L. New, vice-
president of the Pacific Wireless Telegraph Company,
suggested the installment of a wireless telegraphic
plant. A point was selected north of Avalon Bay on
the conspicuous headland that culminates
in Sugar Loaf rock and is reached by a
well-built stage road. Here the mast wa3g
erected and the office built, the latter being
connected with a main office on Ocean Avenue,
Avalon. The instruments used, notably the re-
ceiver, were designed by Mr. Swenson.

The nearest mainland point is at San Pe-
dro, about thirty miles distant, and from the
time the office opened for business to date,
about six thousand messages have been sent
without a single error or a moment’s delay.
The plant has been subjected Lo some severe
tests. During the last of March a terrific
storm of wind and rain very nearly cut off
boat communication with the island; yet the
messages were sent across the channel with
directness and precision.

It is interesting to note that while the Lon-
don Times is experimenting with ‘“marconi-
graphs,” endeavoring tc test the accuracy of
the system, the Pacilic Wireless Telegraph
Company has been for several weeks in busi-
ness, supplying Santa Cataline through a
daily paper, the Wireless, with all its news.
The Wireless is a small newspaper contain-
ing the condensed news of the day—a perfect
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from Northern Africa to the north of Europe, and that
this mass of air, cyclonic in character, was led on its
western side by air currents from the north, and on
its eastern side by southerly currents. The total
amount of dust that fell to the surface on that occa-
sion is roughly estimated to be about 1,800,000 tons, of
which at least two-thirds were deposited to the south
of the Alps.

All the microscopic and chemical analyses point to
this dust being neither volcanic nor cosmic, but solely
such as is found in the Sahara desert and other parts
of Africa. It was different with the dust showers
which succeeded the eruptions of Krakatoa in May and
August of 1882, which were collected at various dis-
tances, the greatest being more than 1,100 miles from
the seat of the disturbance. In our latter instance the
dust collected was invariably of volcanic origin, and
the tremendous height to which the particles were
thrown, coupled with the movement of the air at that
altitude, was responsible for the dust remaining sus-
pended in the atmosphere for so long, and also for the
brilliantly-colored sunsets observed nearly all over the
world. Dust-falls afford a means of obtaining further
knowledge of the actual movements of the air cur-
rents in the higher reaches of our atmosphere which
cannot be gained by any other methods, and are there-
fore of great meteorological value, but it is seldom that
the fall occurs over an area where such useful data
can be secured as was the case with the dust-storm
of March, 1901.

OO

The Current Supplement.
The current SuppLEMENT, No. 1427, is in every way

busy man’s paper. The Avalon Wireless
publishes every morning the news of Santa
Catalina, the latest catches of great game
fishes on the Isle of Summer, as well as the
telegraphic news of the world, sent across the channel
during the night.

G-l

DUST STORM OBSERVATIONS.

Prolonged and elaborate researches have been car-
ried out by two eminent scientists, Profs. Hellman and
Meinardus, relative to the dust-storm which swept
over the coasts of Northern Africa, Sicily, Italy, Aus-
tria-Hungary, Prussia, part of Russia, Denmark, and
the British Isles between March 12 and 19 of 1901,
and the results are of valuable interest and importance
to meteorological science. Dust storms on a large
scale are rare occurrences even in Africa. The track
of this storm was traced by Profs. Hellmann and Mein-
ardus with accuracy, and its origin located. The dust
originated in storms occurring on March 8, 9 and 10 in
the desert of El Erg, situated in the southern part of
Algeria, which carried the dust and transported it
northward. It began to fall at Algiers and Tunis in
a dry state on the night of the 9th. The subsequent
falls gradually took place northward, first Sicily, then
Italy, the Alps, Austria-Hungary, Germany, Denmark
and European Russia, in the order named, receiving
their share. In Sicily and Italy the dust fell without
the aid of rain, but elsewhere it was only noticed
during or after showers. The quantity of dust de-
posited on the earth gradually became less as it trav-
eled northward, while the fineness increased as the
quantity diminished. The dust was not distributed
homogeneously over the land surface, but in patches
and streaks, some places being entirely free from it,
while in others the fall was specially dense. The un-
equal distribution and different values for the rate of
movement of the dust cloud are explained by the vari-
able velocity of air currents and the changing position
of the barometric depression. The investigation has
conclusively proved that the dust was carried by a
large mass of air which moved with great velocity

© 1903 SCIENTIFIC AMERICAN, INC.

INTERIOR OF THE SANTA CATALINA WIRELESS TELEGRAPH

PLANT.

a noteworthy number. Mr. Day Allen Willey has
prepared a full account of the famous Krupp works
at Essen, which account is to appear in two install-
ments. The first installment is published in this is-
sue. Admirable illustrations add much to the interest
of the text. Radio-active substances, the nature
of which is still but ill-understood, are discussed in
a valuable article by the famous chemist Becquerel.
Mr. Guarini concludes his exhaustive review of the
development of Marconi’s system of wireless tele-
graphy. Sisal fiber has already been discussed in the
SupPPLEMENT. Additional information on the fiber is
now published, together with reproductions of some
striking photographs. Lieut.-Col. H. A. Yorke, an
English army officer, recently visited the United States
for the purpose of studying American railways for the
London Board of Trade. His report is published in
the SuppLEMENT. The launch of the Argentine cruiser
“Moreno” is described and illustrated. W. J. Tennant
explains in a simple way, without mathematics, the
principle of the planimeter. A. Gehlen presents a
scholarly summary of the latest researches on the dis-
covery of America by the Northmen.

The North-Eastern Railroad of Great Britain, which
decided a short time ago to adopt motor cars upon a
certain section of its system, has had three types of mo-
tors already delivered to it for experimental pur-
poses. The cars are fitted respectively with a 33 horse
power Napier, a 95 horse power Wolseley, and a 100
horse power Automctor engine. There is a special in-
terest to automobilists attached to the trials with these
respective motors, since they will afford some conclu-
sive data regarding the advantages and disadvantages
of horizontal and vertical engines, as they will run
under precisely similar conditions. The Napier and
Automotor engines represent the vertical engine, and
the Wolseley the hcrizontal motor type.
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THE “ RELIANCE ” UNDER SAIL.

We present a set of views of the new cup defender
“Reliance,” which were taken especially for the Sci-
ENTIFIC AMERICAN on the occasion of the first trial
spin of the new yacht. The view taken from off the
starboard bow serves to show the truly enormous di-
mensions of the sail plan, which is so great that it
dwarfs the hull, although the latter is the greatest
ever given tc a racing 90-footer. The other views,
one taken off the port quarter, the other giving a view
of the,deck spars and general gear amidships, are of
scarcely less interest. Perhaps the best way to appre-
ciate the size of the sail plan of ‘“Reliance” is to show
how greatly it exceeds that of the new cup challenger
“Shamrock III.,” whose total area of sail is about
14,500 square feet. The main boom of ‘“Shamrock
I111.” is stated by reliable authorities in England to be
105 feet in length, which is a little over 2 feet more
than the length of the boom on “Shamrock II.” The
distance from the forward side of the mast to the end
of the bowsprit is 78 feet, which is the same as on
“Shamrock II.” The height from deck tc cap is about
145 feet. Now, these dimensions, great as they are,
are modest beside those of the new cup defender,
whose boom is 114 feet in length, whose distance from
forward side of mast to end of bowsprit is over 80
feet, and whose height from deck to truck is over 150
feet. On spars of this magnitude “Reliance” will
spread from 1,200 to 1,500 square feet more canvas
than “Shamrock III.,” and her total area of canvas
will be not far short of 16,000 square feet.

One naturally asks, How can it be possible for
the boat to hold up to its work, in the squalls and
kReavy winds for which she must be prepared in a
season’s racing, such an immense amount of canvas?
The answer is that Herreshoff has decided to take
absolutely no chances in the way of lightening up on
standing gear and spars, and has made everything
above deck of exceptional weight and strength. This
of course, involves extra weight aloft, which would
have a very detrimental effect upon the stiffness of any
boat o¢f ordinary model. ‘“Reliance,”” however, is a
“brute” of the most pronounced type, the term ‘‘brute”
being used in its present accepted sense among yachts-
men as meaning a vessel that sacrifices fineness of form
to fullness, great initial stability, and large sail-carry-
ing power; and her designer in adopting the mod-
ified scow type and producing a boat with hard bilges,
full waterline, and abnormal overhangs, provided a
margin of stiffness which he was able to draw upon
in putting in the heavy spars, stays, and gear neces-
sary to carry the exaggerated spread of canvas that
always goes with the “brute” type of yacht. At the
same time, Herreshoff, who could not design an ugly
boat if he tried, has so drawn out his hull and toned
down the objectionable features of the scow-type
model, that he has produced a bhoat of unquestionable
grace and beauty.

Spealking of the exceptional strength of her gear and
spars, it may here be pointed out that a boat of the
full waterlines of ‘“Reliance,” especially in the larger
classes, is always difficult to heel down in light
breezes until she is “on her sailing lines;” that is to
say, until she is availing herself of all the measure-
ment-aveiding devices in the way of exaggerated over-
hangs, which render the scow-type so much faster un-
der average conditions than a more wholesome boat.
The stiffness of the yacht due to her form is always
more than sufficient to enable her to carry her sail
in light to moderate breezes, and consequently a little
extra weight aloft is a positive benefit in getting her
tc heel to her sailing line in light winds. Apropos
of the above, probably some of our readers will have
taken note of the fact that the yacht has had an
extra set of club topsail spars made, which were being
constructed of exceptional weight. It might be sup-
posed at first thought that these heavy spars were for
heavy weather; as a matter of fact, we can hazard a
shrewd guess that they are intended for the very light-
est weather, when the heeling moment of several hun-
dred pounds of extra dead weight at a height of 120
feet above the water would do yeoman’s work in pulling
the yacht down tc her bearings.

While praising the beauty of the Herreshoff modeling
as shown in the hull, we have to make a strong mental
reservation in speaking of the Herreshoff sails, which,
it must be confessed, present, with the exception of the
club topsail and jib topsail, but a sorry appearance.
The mainsail is evidently over-large for the spars,
and the leach with its battens and full roach seems to
have quarreled with the rest of the sail;” while there
is a pronounced reversed curve, or ‘“nigger’s heel,”
in the foot and leach of the jib. However, there is am-
ple time for tuning up between now and the latter part
of August, and as the new boat is to have several suits
of canvas, there need be no doubt that she will come to
the scratch with sails in first-class shape. Among these
suits, by the way, she is to sport an English set of sails
made by the celebrated Ratsey firm. Since the English-
men claim that in their attempts to win the cup, the ex-
cellence of their Ratsey canvas has been half the
battle, it is to be hoped that for the sake of the purely

_creases the fertility of the scil.
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international character of the sport, the Ratsey sails
will be kept in the sail locker, and that the American
champion will wear an American suit of sails when
she measures paces against “Shamrock I11.” If so be
that we are to be beaten because the-challengers can
make better sails, it will certainly be the wish of all
patriotic Americans that our yacht should go down
to defeat clothed in the homespun article.

Electrical Notes.

A few large corporations have for years maintained
laboratories and skilled specialists to test their mate-
rials, supplies and apparatus, but small buyers have
not been able to afford the equipment and expense
necessary. For the benefit of these small buyers the
Lamp Testing Bureau has equipped at No. 14 Jay
Street, New York, a general electrical and photometri-
cal testing laboratory tc test electric lamps, electricity
meters, electrical instruments and apparatus, and to
provide incandescent lamps accurately calibrated as
secondary standards of candle-power, amperes, and
watts, and Clark cells for use as standards of E. M. F.

An interesting innovation, and a reversal of the
common practice of stringing electrical wires, is about
to be tried in a 150-mile transmission plant of the
Guanajauto Power and Electric Company, Mexico. The
current will be transmitted at a voltage of 60,000, and
the wires will be strung on steel towers placed 440
feet apart instead of poles at more frequent intervals.
Electricians have been considering the advisability of
making this change for some time, and it was stated
in a recent number of Cassier’s that a proposition was
being considered by the projectors of another power
scheme, to string the wires on poles sixty feet high
and placed 1,000 feet apart. It is argued that the
fewer the poles the easier and more economical it will
be to take care of them.

Consul-General Guenther, of Frankfort, speaking of
Mr. J. Fuchs, a wine producer c¢f Elba—presumably
the island—says: “He planted, some years ago, four
fields with native grapevines, in the midst of a district
infested with phylloxera, and treated two of these
fields with ‘air electricity.” The difference in the de-
velopment of the grapes of the fields was apparent;
those treated with electricity yielded better results,
both in quantity and quality, and were not infected
with phylloxera, while the other fields were. Mr.
Fuchs has demonstrated, it is said, that electricity in-
It is not sufficient sim-
ply to conduct air electricity to the earth, but there
should be a direct metallic connection of the electric
conduit with the main stem of the plant. On a field
of about 214, acres, five masts are erected, the tops of
which are supplied with an arrangement for accumu-
lating -atmospheric electricity. These accumulators are
connected with each other by wires. Wires are laid
in-the scil about 1% feet deep, forming an evenly dis-
tributed metallic net. Every accumulator is connected
with this metallic net by a wire running along the
mast. Short wires connect with the plants, the free
ends being stuck into the stem or into the main root
thereof.”

A Belgian electrical engineer has just brought out
an invention, of which German experts seem to
think most favorably, relating to electric switches, par-
ticularly to those used for controlling electric motors.
Its object is the construction of a switch in which the
arm is retained magnetically upon a certain contact,
or upon any contact of a series, and in which it will
return to its “off” position upon the failure of the
current, so acting as a minimum switch. The switch
consists of the following essentials: The contact brush
passes over contacts arranged round an arm of the
circle, of which the spindle of the contact arm is in
the center. A magnetizing coil is placed on the switch
spindle, which is of iron, causing the bobbin on which
it is wound to act as a bearing for the spindle. The
switch arm, or part of it, and the rear flange of the
bobbin are also of iron, and a pole piece projects from
the switch arm, which comes into magnetic contact
with the rear flange at any point or points where it is
desired to retain the switch arm magnetically. The
pole piece passes across the face of the magnetizing
coil of any convenient width, and even to inclose thq
whole of the coil. For motor starting, an iron pole
piece is fitted to the back flange at the “full on” posi-
tion, and arranged so that the switch-arm pole piece
touches the back flange only at that point, so that
the switch arm can be retained only in the “full on”
position. In the case of regulating switches, the arm
pole piece is made of such a length as to come into
contact with the back flange throughout its travel, so
that it can be retained in any desired position. The
bearing bobbin, with its back flange, may be con-
structed of cast iron, and may form part of an iron back
plate for the switch, or of any material except its back
flange, which must be of iron. The iron spindle should
preferably be in contact with the back flange. 7The
spring for bringing the switch arm to the “off” posi-
tion, and other details of construction, are arranged as
is customary in such switches,
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Automobile News,

During a railway strike recently in Holland, trains
were not run for 48 hours. The strikers hoped that,
by stopping altogether the movement of trains, they
would succeed in gaining their demands. As soon as
this fact became known, the proprietors of several of
Amsterdam’s enterprising daily papers organized an
automobile service for delivering their journals in the
principal cities; and, the slowness of trains in the
Netherlands being proverbial, the readers were de-
lighted to receive their papers four and five hours
sooner than was customary.

A singular accident occurred recently in Paris,
wherein two persons narrowly escaped asphyxiation
by the fumes exuded from the gas motor of the vehicle.
The motor car was tightly closed and the driver
happened to observe the two passengers lying uncon-
‘scious on the floor of the vehicle. The car was stop-
ped. When the door of the carriage was opened,
the gas fumes were so overpowering that it was with
difficulty that the two passengers were extricated and
restored to consciousness. The peculiarity of this ac-
cident emphasizes the danger of the gas motor when
employed in connection with closed carriages, unless
ample precautions are taken to divert the noxious
fumes into the outside air.

A muffler or silencer has been devised by an engi-
neer named Henz, who was formerly connected with
the Daimler Motor Car Company, by means of which
lost heat from a petrol motor is converted into electri-
city. Only 18 per cent of the heat units generated
in a motor are transformed into power; 17 per cent
escape into the exhaust, while the remaining 65 per
cent is carried away by the cooling water. It is the 17
per cent of heat units lost through the exhaust that
this inventor turns to profitable account, and for the
purpose of converting this waste heat intc electricity
he has contrived a special apparatus. The current ob-
tained from this source the inventor claims to be of
sufficient potential to be utilized as a head light to
the vehicle, or to be stored away in an accumulator
for use in connection with the electrical ignition.

The Electrical World and Engineer digests cer-
tain statistics which have been made public by Mr.
A. Elliott Ranney on the comparative costs of operat-
ing automobiles and horse vehicles. Mr. Ranney says
that the cost of a fashionable driving outfit used
during the winter and spring for shopping, calling,
park use, etc., is found to range from $3,030 to $6,610,
as follows: Brougham, $1,200 to $2,000; victoria, $800
to $1,800; two horses, $600 to $2,000; double harness.
$300 to $500; single harness, $100 to $250; stable cloth-
ing, stable tools, halters, etc., $30 to $60. Total cost,
$3,030 to $6,610. The expense of maintenance for
stable, feed, etc., but not including hire of coachman,
would be about $100 a month. A similar motor out-
fit will cost from $3,800 to $7,500, as follows: Electric
brougham, $2,000 to $4,000; electric victoria, $1,800 to
$3,5600. Total cost, $3,800 to $7,500. The monthly
cost of maintenance, however, not including coachman,
should not exceed $70, and in addition the electric
outfit is capable of four times the daily mileage of
which the best horses would be capable. In other
words, a lady could have her carriage at the door every
day after breakfast to convey her children to school
and her husband to his office, back to the house before
10 A. M. for her to shop, back (after the mistress and
coachman have lunched) for calling, receptions, and
a park drive, back (after the owner’s family and
coachman have dined) to go to the theater, supper,
and return home about 12 P. M., and yet no exhaustion
of the power, no lame horses, and an ability to repeat
the performance day in and day out. The coachman,
moreover, has no horses to clean or feed, no harness
to wash, no necessity for going constantly to the far-
rier and wasting the precious time of his mistress
while the horses are being shod, and no good excuse
to offer why he should not always be on hand at the
request of his employer. He cannot keep for himself,
as his little perquisites, his monthly commissions on
feed, stabling or shoeing, nor can he get his per-
centage on all new horses bought to replace lame or
sick ones. He cannot buy sponges, soap, currycombs,
brushes, etc.,, by the score, nor keep his employer’s

* bank account constantly depleted with bills for new
harness, new blankets, repairs, etc. In the case of a
light driving outfit for park or suburban use the.
advantage of the motor vehicle is much greater. The
horse outfit will cost from $660 to $1,630, as follows:
Buggy or runabout, $250 to $400; horse, $300 to $1,000;
harness, $100 to $200; whip, $5 to $10; stable clothing,
halter, etc., $5 to $20; total cost, $660 to $1,630. The
monthly cost of maintenance would be about $40.
A steam carriage capable of covering several times the
daily mileage of the horse would cost from $600 to
$950, or a gasoline runabout from $650 to $1,300, and
the monthly cost of maintenance should not exceed
$25, giving a considerable advantage in favor of the
motor vehicle, not only in operating expenses, but in
initial cost as well.



Mavy 9, 1903.

Torrvespondence.

The Naming of Warships.
To the Editor of the SCIENTIFIC AMERICAN:

Referring to the communication of Capt. Pickering
of date of March 10, in regard to the naming of ves-
sels of the United States navy, permit me to state
the exact situation of the matter:

Congress, act May 4, 1898, provided ‘“That hereafter
all first-class battleships and monitors owned by the
United States shall be named for the States.” This
is the provision that gave the names of States to the
Arkansas class of monitors recently completed.

By the act of March 3, 1901, the President is given
the power to establish the classification of the vessels
of the navy, and the old classification by gun strength
gave place under order of June 8, 1901, to a classifica-
tion by tonnage. Firstrates are men-of-war of 8,000
tons and above, thus including armored cruisers, which,
until recent increases in battleship tonnage, differed
orly from battleships by the relative proportions of
speed and armament.

The names of States in the navy list appear as fol-
lows:

Commissioned: Battleships, first class, ‘“Alabama,”
“Illinois,” “Indiana,”’ “Iowa,” “Kentucky,” ‘“Maine,”
“Massachusetts,” “Oregon,” ‘“Wisconsin.” Battleship,

second class, “Texas.” Armored cruiser, “New York.”

Total, 11,
Building: Battleships, ‘“Connecticut,” ‘“Georgia,”
“Louisiana,” ‘“Missouri,” ‘“Nebraska,” ‘“New Jersey,”

“Ohio,” “Rhode Island,” “Virginia.” Armored cruisers,
“California,” ‘“Colorado,” ‘‘Maryland,” ‘“Pennsylvania,”

“South Dakota,” “Tennessee,” “Washington,” “West
Virginia.” Total, 17. .

Monitors, “Arkansas,” “Florida,” “Nevada,” “Wyom-
ing.’’ Total, 4.

Designations of ships authorized by last session of
Congress, “Vermont,” “Idaho,” “Kansas,” “Minnesota,”
“Mississippi.” Total, 5.

“New Hampshire,” wooden ship, useless.

“Michigan,” service on Lake Erie.

Names of States not on navy list: ‘“Delaware,” “Mon-
tana,” “North Carolina,” “South Carolina,” “North Da-

kota,” “Utah.” Total, 6.
RECAPITULATION.

Commission ............ .. i, 11
Building ......... ... o iiiiiiiia., be.. 17
MoOnitors ........c..iiiiiii e 4
Designations .............. . o i i, 5
USelESS v iiii ittt et e e e 1
On lake ........ciiiiininiiiinnannnns 1
Available for designation ................ 6

45

H. C. Gauss.

Navy Department, Washington, D. C., April 2, 1903.
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Imitating the Flight of Birds.
To the Editor of the SCIENTIFIC AMERICAN:

I have read with great interest Dr. T. B. Collins’
paper describing his researches on the mechanics of
a bird’s flight.

It seems profitable to suggest, however, to those who
may address themselves seriously to the problem of
mechanical flight, that if we consider the other meth-
ods of locomotion in which man has attained a certain
degree of success, we can hardly expect to solve it by
attempting to imitate the mechanism of a bird’s wing.
It will doubtless be found that nature’s flying ma-
chines, like her walking, running, and swimming ma-
chines, are far too complicated and delicately con-
structed for imitation with means now at our com-
mand. :

It is amusing to note that, with all our boasted pro-
ficiency in mechanics and chemistry, if we consider
animal life merely as machines, these machines are
not only unapproachable in efficiency, but man had to
take a long kindergarten course in these two branches
before he recognized in these designs the application
of very simple principles.

The study of the flight of birds may give valuable
results in demonstrating how such flight is accom-
plished; and when these principles are known, we may,
with our cruder materials of steel and canvas, find a
way to apply them after our own rude fashion; but if
the first successful flying machine has beating wings,
its development will form a notable contrast to the
past history of applied mechanics.

Ferguson, B. C., April 4, 1903.

D. G. EATON.

The Death of Paul B. Bu Chaillu.

Paul B. Du Chaillu, the American author and ex-
plorer,
night on April 30.

Paul Belloni Du Chaillu was the center of a fierce
controversy forty and fifty years ago, when his stories
of life in Central Africa, and his discovery of the
gorilla, since confirmed, were denounced as gross ex-
aggerations, if not absolute lies. He never fully over-
came the effects of this defan.ation and vilification,

stricken with partial paralysis, died at mid-
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and although he lived to enjoy many honors, he did
not reap the full reward due to his achievements.
Born in New Orleans in 1838, he was early taken to
Africa by his father, who held a consular appoint-
ment in the Gaboon. In 1852 he published a serics
of newspaper articles about the Gaboon country which
attracted much attention. In 1855 he returned to the
West Coast of Africa. Unaccompanied by any white
man, he traveled a distance of 8,000 miles in a prac-
tically unknown country. He killed and stuffed 2,000
birds, including many new species, and many gorillas,
of which he brought the first accounts to Europe. It
was his vivid and eloquent description .of these huge
and ferocious apes that excited incredulity. For a
long time the name of Du Chaillu was supposed by
many to be equivalent to that of Ananias. It is only
right to add that his reports were never doubted by
the friends who knew his probity and his-adventurous
disposition. . .

In 1859 he returned to New York, bringing with him
a most valuable collection of natural specimens, na-
tive arms and implements, etc., many of which found
their way finally to the British Museum. Two years
later he published his “Exploration and Adventure in
Equatorial Africa.”” The accuracy of many of his
statements was again assailed, Prof. Gray of the Bri-
tish Museum being one of his bitterest critics, while
Prof. Owen and Sir Roderick Murchison defended
him.

After spending sonie time in the United States,
where he was in great request as a lecturer, he paid
an extended visit to Sweden, Norway, Lapland, and
Finland, the fruits of which were manifested in his
books, “The Land of the Midnight Sun,” -“Ivor the
Viking,” and “The Viking Age.”” He declared that the
latter of these cost $56,000 before it was published,
the information in it being the result of the excavation
of many hundreds of mounds on the coast of Norway.

Here is the account which he gave of his encounter
with- his first gorilla: )

“Suddenly an immense gorilla advanced out of the
wood straight toward us, and gave vent, as he came
up, to a terrible howl of rage, as much as to say, ‘I
am tired of being pursued and will face you.’

“It was a lone male, the kind which are always the
most_ ferocious. This fellow made the woods resound
with his roar, which is really an awful sound, resem-
bling the rolling and muttering of distant thunder.
He was about twenty yards off when we first saw him.
We at once gathered together, and I was about to take
aim and bring him down where he stood when my
most trusted man, Malaonen, stopped me, saying, in a
whisper, ‘Not time yet. ) . Lo

‘“We stood, therefore, in silence, gun in hand. The
gorilla looked at us for a moment or so out of his
evil gray eyes, then beat his breast with his gigantic
arms—and what arms he had!—then gave another
howl of defiance and advanced upon us. How horrible
he looked! I shall never forget it. Again he stopped,
not more than fifteen yards away. Still Malaonen
said, ‘Not yet.” Good gracious! what is to become of
us if our guns miss fire, or if we only wound the great
beast?

“Again the gorilla made an advance upon us. Now
he was not twelve yards off. I could see plainly his
ferocious face. It was distorted with rage; his huge
teeth were ground against each other, so that we could
hear the sound; the skin of the forehead was drawn
forward and back rapidly, which made his hair move
up and down and gave a truly devilish expression to
his hideous face. Once more the most horrible mon-
ster ever created by Almighty God gave a roar which
seemed to shake the woods like thunder. I could really
feel the earth trembling under my feet. The gorilla,
looking us in the eye and beating his breast, advanced
again.

‘“‘Don’t fire too soon,” said Malaonen; ‘if you don’t
kill him,. he will kill you.

“This time he came within eight yards of us before
he stopped. I was breathing fast with excitement as
I watched the huge beast. Malaonen only said ‘Steady,’
as the gorilla came up. When he stopped
Malaonen said ‘Now!” And before he could utter the
roar for which he was opening his mouth, three musket
balls were in his body. He fell dead almost without
a struggle.”

- P>

Dedication of the St. Louis Falir,

Notwithstanding the inclement weather, fully 300,-
000 persons witnessed the dedication ceremonies of the
St. Louis Fair on April 30.

President Roosevelt and his escort led the column
of the military parade. He was greeted with cheers,
shouts, and the waving of hats and handkerchiefs.
The military display was the finest ever witnessed in
a time of peace in this country, 15,000 men being in
line and all branches of the service being represented.

While the parade was all that the most enthusiastic
could desire to see, it was the speech-making in the
Liberal Arts Building that attracted most attention.

When Cardinal Gibbons concluded the invocation,
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President Francis introduced Thomas H. Carter of
Montana, president of the National Commission, who
delivered the opering address.

After the rendering of “The Heavens Proclaiming”
by a grand chorus of 1,000 trained voices, President
Francis made an address in which he presented the
building to the Exposition Company.

When President Francis introduced President Roose-
velt the audience rose as one man and cheered and
cheered again. The President said:

“This work of expansion was by far the greatest work
of our people during the years that intervened between
the adoption of the Constitution and the outbreak of
the civil war. There were other questions  of real
moment and importance, and there were many which
at the time seemed such to those engaged in answer-
ing them; but the greatest feat of our forefathers
of those generations was the deed of the men who,
with pack train or wagon train, on horseback, on foot,
or by boat, pushed the frontiers ever westward.

“Never before had the world seen the kind of na-
tional expansion which gave our people all that part
of the American continent lying west of the thirteen
original States, the greatest landmark in which was
the Louisiana Purchase. Our triumph in this process
of expansion was indissolubly bound up with the suc-
cess of our peculiar kind of federal government, and
this -success has been so complete that because of its
very completeness we now sometimes fail to appreciate
not only the all-importance, but the tremendous diffi-
culty of the problem with which our nation was origin-
ally faced.

‘“When our forefathers joined to call into being this
niation, they undertook a task for which there was
but little encouraging precedent. The development
of civilization from the earliest period seemed to
show the truth of two propositions: In the first place,
it had always proved exceedingly difficult to secure
both freedom and strength in any government; and,
in- the second place, it had always proved well-nigh
impossible for a nation to expand without either break-
ing up or becoming a centralized tyranny.

“We expanded by carving the wilderness into Terri-
tories, and out of these Territories building new States
when' once they had received as permanent settlers a
sufficient number of our own people. Being a practical
nation, we have never tried to force on any section
of our new territory an unsuitable form of government
merely because it was suitable for another section
under different conditions. Of the territory covered
by the Louisiana Purchase a portion was given state-
hood within a few years. Another portion has not
been admitted to Statehood, although a century has
elapsed—although doubtless it soon will be.

“Over by far the major part of the territory, how-
ever, our people spread in such numbers during the
course. of the nineteenth century that we were able
to build up State after State, each with exactly the
same complete local independence in all matters af-
fecting purely its own domestic interests as in any
of the original thirteen States—each owing the same
absolute fealty to the union of all the States which
each of the original thirteen States also owes—and
finally each having the same proportional right to its
share in shaping and directing the common policy of
the Union which is possessed by any other State,
whether of the original thirteen or not.

“This process now seems to us part of the natural
order of things, but it was wholly unknown until our
own people devised it. It seems to us a mere matter
of course, a matter of elementary right and justice,
that in the deliberations of the .national representa-
tive bodies the representatives of a State which came
into the Union but yesterday stand on a footing of
exact and entire equality with those of the common-
wealths whose sons once signed the Declaration of
Independence. But this way of looking at the matter
is purely modern, and in its origin purely American.

“This, then, is the great historic significance of the
movement - of continental expansion in which the
Louisiana Purchase was the most striking single
achievement. It stands out in marked relief even
among the feats of a nation of pioneers, a nation whose
people have -from the beginning been picked out by
a process of natural selection from among the most
enterprising individuals of the nations of western
Europe. The acquisition of the territory is a credit
to the broad and far-sighted statesmanship of the
great statesmen to whom it was immediately due, and,
above all, to the aggressive and masterful character
of the hardy pioneer folk to whose restless energy
these statesmen gave expression and direction, whom
they followed rather than led.”

Ex-President Cleveland was then introduced by
Senator Carter. Mr. Cleveland read his speech from
manuscript.

At the conclusion of Mr. Cleveland’s address “Amer-
‘ca,” with full chorus and band accompaniment, was
rendered. Prayer by Bishop Hendricks and benedic-
tion by the Rt. Rev. Henry C. Potter, brought the
ceremonies to a close.
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AN AUTOMATIC CENTRIFUGAL AMUSEMENT-WAY.

The public never seems to tire of daring circus
feats, and that they even enjoy direct participation in
them, where this is feasible, is shown by the success
which has been attained by roller coasters and “loop-
the-loop” centrifugal railways. The bicycle loop is,
perhaps, the most dangerous form of amusement ever
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accurate steering. Mr. C. L. Hagen, the well-known
stage machinist of New York city, has devised an in-
genious apparatus which obviates the difficulty referred
to. He provides an interrupted circle which lies in a
single plane, so that the amount of steering is mini-
mized, or almost done away with.

Means must be provided to allow for the exit of

> A ///‘ |

May 9, 1903.

bottom cut represents the normal position of the trap
when it is ready to receive the rider, and the top
left-hand cut shows the position of the trap when
the rider makes his exit. When it is considered
that only a second and a half elapse from the time
the trap is sprung until the rider passes over it and
cut of the circle, it will be seen that it is necessary

Mechanism.

Copyright, 1903, by Munn & Co.
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NEW FOBRM OF “LOOP THE LOOP” WITH OSCILLATING TRAP SECTION.

devised, and the device which we illustrate is intended
to mitigate some of the danger for bicycle riders in-
herent in loops. Heretofore loops have been con-
structed of helical spiral form, so that the direction
taken by the car or bicycle is continually changing its
plane. This makes it exceedingly difficult to ride the
loop on a wheel, as it necessitates constant and very

the rider. This is accomplished in the spiral loop
by the lower portion of the spiral, which permits the
rider to run out onto the floor or ground. With the
apparatus we illustrate, the rider makes his escape
by the operation of a movable trap which forms part
of the interrupted circle. This trap is released auto-
matically by the weight of the rider and wheel. Our
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to provide means for very rapid adjustment of the
pivoted section of the interrupted circle. The height
of the incline is 45 feet. Each side of the track is
painted black, and the center is left unpainted, in
order to assist the rider to steer. The frame of the
device is constructed of angle irons braced with ad-
justing rods. The interrupted circle is 26 feet in
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Yukaghi Reindeer Herders.

height and 20 feet in width, and the track is 4 feet
wide. The movable section oscillates on a 3-inch trun-
nion. Springs are provided to assist its quick move-
ment, and its upper end is heavily counter-weighted
by iron bars which slide in between the girders. The
releasing mechanism consists of a one-foot hinged
movable section of the floor of the circle extend-
ing across the entire width of the roadway. The
rider stands upon the blocks on the incline, which
serve to raise the rider sufficiently, so that an attend-
ant may place the bicycle in position to receive him,
The rider then takes his seat upon the bicycle, and
removes his feet from the blocks and places them in
th3 stirrups. The bicycle is of especially heavy con-
struction, weighing 65 pounds, and is provided with
stationary hangers for the feet. The descent begins,
and the momentum which is acquired from the steep
incline is sufficient to cause the rider to pass around
the interior of the circle, he being held to the track in
traversing the circle by centrifugal force. As he
passes the hinged section, it is depressed, and acting
through the medium of shafts and levers, a dog
releases the hinged bottom of the iron box, which
serves to support a large lead ball to which is secured
a wire rope which passes over a sheave and is fastened
to the end of a long bolt. The instant the weight
drops, a sharp pull is given to the bolt, sufficient to
draw it back, releasing the trap, which falls into the
second position by gravity and accelerated by the
springs. It will be noticed that movable dogs are
provided to run on the beams supporting the trunnion
bearings. Their object is to prevent any recoil of the
trap. When the rider passes out of the circle after
the trap has been sprung, he directs his wheel against
ropes which are stretched across the path. The ropes
pass through blocks, and are secured to chains which
are dragged along the floor or ground, gradually
bringing the rider to a stop. The loop illustrated

was assembled at the St. Nicholas Rink, New York
city, where our photographs were  taken. The first
test was made with a 14-pound bowling ball. The
trap worked quickly, and, in fact, there was a good
fraction of a second to spare. The next test was
made with a car, which is shown in our engraving.

A Wooden Year, Month, and Week Calendar of the
Yakut Tribe.

Warrior in Armor.

Cowhide Churn and Birch Ceremonial Vessel for Churning Koumiss.

A Chukchee Skin Hut.

It was held on the track by wneels which pressed
against angle irons which were secured to the girders.
The car weighed 262 pounds. The next test was made
by Carl Anderson, who had already ridden the spiral
loop. He found that the factor of safety was ample,
the trap springing into its second position just before
he had reached the top of the loop. This act is very
exciting, for it is almost impossible for the eye to fol-
low the rider while he is making his circuit. Mr.
Hagen is building a similar device half the size to be
ridden by a monkey in a car.

SIBERIAN COLLECTION OF THE JESUP NORTH PACIFIC
EXPEDITION.
BY WALTER L. BEASLEY.

The Jesup North Pacific Expedition, sent out under
the auspices of the American Museum of Natural
History, after several years of exhaustive investiga-
tion, has completed -its field work. The main feature
of the expedition was the remarkable ethnological
specimens and discoveries obtained in Siberia by the
Russian explorers and scientists, Messrs. Waldemar
Jochelson and Bogoras. These distinguished investi-
gators, with dog and reindeer sledge, traveled ten
thousand miles or more over some of the wildest and
most inhospitable regions of the earth. As bearing
on the problem of American ethnology, this is con-
sidered one of the most noteworthy expeditions of
recent times. The twenty thousand or more specimens
of household utensils, dress, and ceremonial objects,
whose like has never before been brought into civiliza-
tion, strikingly illustrate the life habits and culture
of some of the most primitive men and women dwell-
ing on our globe to-day. The description of these ob-
jects themselves, which will appear in their forthcom-
ing memoirs, will add a new and interesting chapter
to the history and development of the human race.
The exhibits will be further augmented by a series

A Yakut Belle,

SIBERIAN COLLECTION OF THE JESUP NORTH PACIFIC EXPEDITION.
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of life-size portraits of the various race types, done in
plaster from actual casts taken in the field. These
will be executed by Mr. Casper Mayer, the Museum
sculptor. The object of the expedition, under the
general supervision and direction of Dr. Franz Boas,
chief of the Department of Anthropology, was to in-
vestigate the little-known and obscure tribes of north-
eastern Asia, and to compare their customs with the
inhabitants of the extreme northwestern part of
North America. The whole territory investigated ex-
tended from the Columbia River and the entire North
Pacific coast to the Amur River region in Asia. A
dozen noted scientists took part in this work, which
was made possible through the generosity of Morris
K. Jesup, Esq. The results of the expedition, it is
thought, will definitely clear up some hitherto puz-
zling and important problems of the relationship and
history of the aborigines of Asia and America. Aston-
ishing similarities in implements and folk-lore tales
were found, which go far to justify the conclusion
that they are of common origin, and in remote times
were one and the same people. Messrs. Jochelson and
Bogoras were especially fitted for the Siberian ex-
plorations, having made several previous trips in the
interest of the Russian Academy of Sciences and the
Russian Geographical Society, of which they are mem-
bers. Their reports, covering the language, customs,
and mythology of the Siberian races, are of the highest
accepted authority, and are published by these institu-
tions. Of the dozen or more tribes studied, the writer
has space for but a general description of
the Yakut and Chukchee, two of the largest
and most interesting of those visited. The
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upon as supernatural, and known as the inspired and
“knowing ones.” They are able to work various spells,
and can drive away by word of mouth or by means of
objects the various evil spirits who walk invisibly
along the earth, producing diseases and preying on
the human soul and body. The leading and essential
part of the shaman’s paraphernalia, besides a fantastic
costume, is a drum, which is oval-shaped and covered
with reindeer skin, having inside a number of jingling
bells. The women shamen have the entire back of
their garments sewn with bells, amulets, and various
clanging pieces of metal, which they strike and rattle
during their magic incantations and performances.
The drum beating is accompanied by singing. By the
combination of voice and music it is thought that they
are able to summon or dispel the bad spirits lurking
in the body of the individual. The underlying prin-
ciple, namely, that of magic and the ability of the
shaman to forestall and dispel an attack of evil spirits,
is practically the same among the Chukchee and
Yakut. The Chukchee do not use any medicine of
their own. Magic is relied upon solely. The Chuk-
chee are divided into two groups—the Reindeer and
Maritime people. The Maritime Chukchee inhabit the
Arctic coast from Cape Erri to East Cape, and on
the Pacific coast are intermixed with the Asiatic Eski-
mo. The Maritime Chukchee live entirely by hunting
and fishing. The other division gain their subsistence
by reindeer breeding, in which they excel all the neigh-
boring tribes. The Chukchee are the healthiest of the

objects from their camps and villages form
the most prominent feature of the whole col-
lection. The Chukchee occupied most of the
time of Mr. Bogoras. They number some
15,000, and are a nomadic tribe subsisting on
the products of their large herds of reindeer.
They possess a marvelous folk-lore, and many
weird and peculiar customs, of more than
ordinary interest. Mr. Jochelson made ex-
haustive researches among the Yakuts, who
number some 270,000, and are the largest and
richest of the Siberian races. They belong
to the Turanian branch, who emigrated and
settled centuries ago along the valley and
delta of the Lena River. Their territory em-
braces over a million and a half square miles,
about one-third of the whole area of Siberia.
They are a fine race physically, and possess a
good deal of skill, and are noted silversmiths.
Only a few of the rich fur-traders are able
to read and write. They do not cling to Mo-
hammedanism, and while said to be nominally
Christians, they practise and believe in Sham-
anism and magic. Fur-trading and the breed-
ing of horses and cattle are their chief indus-
tries. Flesh is the main food eaten, and they
consume an enormous amount of koumiss
(fermented mare’s miik), which is their
favorite drink. In the preparation of koumiss
a curious cowhide churn is used, adorned with
brass pendants. The lifting-straps are of
plaited horsehair. The funnel is carved in
the shape of a horse’s hoof, out of a birch-
bark limb. Huge wooden ceremonial ves-
sels and goblets, profusely ornamented with
fine scroll work and brass pendants, are
used to serve out the koumiss on festive
occasions. The costume of a rich Yakut belle
is extremely picturesque, and quite in Kkeeping with
the rigid climate, which often reaches to 70 deg. be-
low zero Centigrade. The striking feature, however,
of the garment, besides the genuine wealth of fur, is
the extraordinary and lavish display of silver orna-
ments which adorn the front. These consist of neck
and shoulder bands of solid filigree-work, three inches
wide and several yards long, finely executed. The

neck piece is furnished with a large center plate of -

silver, having long pendants, ending in a series of
silver bells. The cuffs, pockets, the back and edges
of the coat are also trimmed by a square linked border
of silver filigree-work. The main garment is of sea-
otter. The long gloves and elaborate head-dress are
of black fox. The value of this rich Yakut outfit is
nearly $1,000. Many of these rare and showy costumes
were obtained. The extremely primitive condition of
some of the isolated Yakut is vividly displayed in two
wooden calendars, here pictured. These are unques-
tionably remarkable and startling objects to be found
in use at the present day in the domain of the Great
White Czar. The smaller is a month and week cal-
endar, the larger is a year, month, ar}d week one, and
is about a foot and a half in diameter. On the outer
rim are the holes representing the days of the year.
The inside border contains twelve horseshoe-like
curves intended for the months. Time is reckoned and
kept track of by placing a peg every day in the vari-
ous holes. As before stated, Shamanism is widely
diffused and practised by the Yakuts. The cult is
performed by both men and women. They are looked

A WHITE VARIETY OF BLACKBERRY, ‘ THE ICEBERG."

tribes of northeastern Asia, and are exceedingly strong.
A young man can carry a reindeer nearly a half mile
upon his back. One of their surprising and most
prized qualities is the ability to eat quickly. A young
herdsman can strip a whole joint of reindeer flesh by
simply taking hold of it with his teeth. The women
have remarkable powers of enduring cold; they sew
in the open air in March, when the temperature is 40
deg. below, having their fingers unprotected for hours
at a time. The Chukchee carry on all calculations
with the help of the fingers of both hands and the
toes, and have no other method. Ten signifies belong-
ing to two hands, and twenty a whole man, which is
the limit of their adding powers. The herdsmen are
never able to count their reindeer, and only know the
most conspicuous animals of their herds. If there
are any lost or stolen, they cannot detect it. Some
of the poorer class, who do not possess herds, obtain
their only subsistence by hunting the wild reindeer,
which is considered the most valuable of land game.
The hunting of the game is the most important event
of the year. These are larger than the domesticated
animals, and possess more fat, while the marrow of
the wild deer, mixed with a porridge of roots and
berries, is held to be the best dish in the world. The
manner of hunting and killing the wild animal is
unique and interesting. They inhabit the mountains,
and about the end of June and July, in bands of vari-
ous numbers, cross the rivers. The herds every yea.
take the same trail and cross the streams at the same
place. The natives lie in ambush in canoes along the
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river, where they are known to cross. When the ani-
mals are about midstream, the hunters pull out and
stab them with spears having a long shaft and iron
point. The Kkilling is done rapidly, and one man can
slaughter as many as a hundred in a short time. ‘t'he
animals are carried down the stream by the cur-
rent, and afterward intercepted and taken ashore by
the women and children in rowboats. They are
afterward skinned and hung up to dry in storehouses.
Before intercourse with Russian and white traders,
the Chukchee waged war upon hostile tribes and other
enemies who intruded into their territory. They wore
a peculiar armored costume, using the primitive bow
and arrow and lance as weapons of offense. The bot-
tom parl of the suit of armor consisted of some ten
rows of narrow iron plate, laced together with strips
of leather, and easily folded. A thick board, in three
divisions, covered with skin, formed the upper part
to shield the face and shoulders. The armor was fast-
ened to the back, leaving the hands free to use the bow
or lance. This style of armor is still occasionally
worn, and one rich reindeer Chukchee did not want
to part with his armor, saying that he might need it
some day to protect himself. The mortuary rites of
the Chukchee are extremely weird and strange, one
being a divination ceremony. This is performed by
near relatives of the deceased, with the aid of a crooked
wand or horn. The wand is tied to the thong binding
the head, and the divinator, holding with his hands
the opposite point, asks a question of the dead person,
usually about the future success of the family
in hunting, deer raising, etc. He then strives
to lift the body. If the answer is in the
negative, the corpse is supposed not to allow
its head to be lifted. If, on the contrary, the
answer is an affirmative one, the head is
lifted without effort. When the spot is reached
for depositing the body, the team of rein-
deer are slain as a sacrifice. The relatives
then cut off the clothes of the dead, chang-
ing for every piece a slice of reindeer flesh,
until the entire body is covered with it. The
corpse is then left to the prey of the wolves.
Occasionally burning the dead on a pyre is
resorted to. The writer acknowledges his
indebtedness to Director Bumpus of the Mu-
seum for the privilege of reproducing the ac-
companying photographs, and to Messrs. Joch-
elson and Bogoras for certain notes used
from their forthcoming memoirs,
THE WHITE BLACKBERRY “ ICEBERG.”

A blackberry, perfectly white, named the
“Iceberg,” has been successfully bred by
Luther Burbank, of Santa Rosa, Cal. For
some time Mr. Burbank has been engaged in
cultivating various grades of blackberries, ob-
taining by cross-breeding a grade which he
calls the “Iceberg,” and finds the plant is as
productive and hardy as the black variety,
the berries being as abundant, large, hand-
some, and delicious as the best black ones.
The change in the color of the fruit does not
affect its flavor. A field of these ‘“Iceberg”
berries is a veritable picture to the eye. Our
illustration of a group of these berries shows
effectively the value of the white color.

The well-known Lawton blackberry is one
of the great-grandparents of this little white
blackberry. The Lawton when ripe is un-
surpassed, and the most productive berry
on the market. Owing to its fixity of race, it will re-
produce itself from seed almost exactly, and its
seedlings will not be influenced, when raised from seed
pollinated by other varieties, but readily imparts its
good qualities when employed as the staminate parent.

The first experiment of Burbank with this black-
berry resulted in the seedlings, when crossed with
crystal white, being all black; the second also, though
varying much in other respects; but the third produced
this wonderful plant, bearing the snowiest white ber-
ries ever seen.

Very little attention was paid to the long rows of
cross-bred descendants until one day this little white
berry was discovered, among its black relatives, with
the canes bending in various directions with its load
of delicious snowy berries, which are not only per-
fectly white, but so transparent that the seeds, which
are unusually small, may be seen in the ripe fruit.

Clusters larger than those of Lawton berries, as
near as could be judged, were at least as large, earlier,
sweeter, and more tender and more melting through-
out, though as firm as Lawton is when ripe.

_— ——.vr——  —

So careful are the assayers at the United States
Assay Office in New York, that of the enormous amount
of gold smelted each year, not an ounce escapes. In
the spring the gold that has escaped in imperceptible
particles with the acid fumes and smoke through the
chimney is carefully gathered. Every roof in the
ueighborhood is swept, as well as the window sills
of the adjoining buildings.
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A CONVENIENT GAME TABLE.
We illustrate herewith a convenient game table In-
vented by Mr. Marten Manfred, 314 State Street, Santa

Barbara, Cal. The table is arranged with a movable

=

CONVENIENT GAME TABLE.

top sectlon, which when released exposes a compart-
ment under the top surface of the table in which game
apparatus may be stowed. The base of the table com-
prises a member A4, from which the legs B project. A
stem is mounted on this member, and is formed of
four parallel rods C and D, all of which are rigidly
attached thereto. Three of the rods are rigidly se-
cured at their upper ends to the body G of the table,
while the fourth rod C has slight play therein. The
rods, it will be noticed, are tapered to receive a clamp-
ing ring E. Centrally spaced in the table-top H is a
compartment J which forms a receptacle for the game
apparatus above referred to. The movable section or
game board K is provided with a shank L, which
passes down through the table body and is arranged
to slide between the rods ¢ and D of the stem. A
spiral spring at the bottom of the shank serves to
raise the game board to the open position illustrated.
A pin F is carried on the shank L, and projects be-
tween the rod C and one of the fixed rods. When de-
sired to close the compartment, the game board is
pressed down flush with the top of the table, and then
the clamping ring E is pressed downward on the stem.
This serves to press inward the rod C, which tightly
pinches the pin F, thus holding the game board in
place against the tension of the spring. The table
may then be used in the usual manner; nor does it
even appear externally that the table is of any more
than ordinary construction. To reach the interior
compartment, it is merely necessary to raise the ring
E, whereupon the spring throws up the game board
and exposes the cavity J.

A SAFETY CATCH FOR ELEVATORS.
A very simple device for preventing elevator acci-

dents is provided in an invention recently patented by
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SAFETY CATCH FOR ELEVATORS.
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Mr. Robinson Hainsworth, of 11 Victoria Street, Hull,
England. The invention is particularly applicable to
mine and lift cages, skips, and the like, though obvi-
ously it may be employed on any class of elevator, the
arrangement being such that should the hoisting rope
break, the safety catch will immediately operate to
bring the car to a standstill. We illustrate herewith
the simple device employed. It consists of a pair of
toggle-levers fulcrumed to the cross beam of the car,
and at their common joint connected to the hoisting
rope by a pin and shackle link. The outer ends of the
toggle-levers terminate in dogs or shoes which are
serrated, so that when brought into operative position
they will be embedded in the guides in the shaft.
Normally, however, they are kept out of engagement
with the guides by the tension on the hoisting rope.
When in this position, as shown in Fig. 1, the toggle-
levers are drawn upward and inward until limited by
shoulders at their outer extremities which engage the
fulecrum links. Now, should the hoisting rope break,
the toggle-levers will be immediately straightened by
the tension of a pair of springs, so that their serrated
ends would be thrust into the guides. The weight of
the car tends only to further straighten out the
toggle-levers and embed the dogs into the guides, thus
arresting the downward motion of the car, as illus-
trated in Fig. 2.

A successful trial of this safety catch was recently
made in a mine in Cornwall, England. The test which
aroused greatest interest was one in which the skip
was filled with iron to a weight of about four tons.
The hoisting rope was cut when the device was mid-
way between the dividers. At this point there was
some give to the guides, but the skip was brought to
rest after sliding a distance of 3 feet 9 inches, or about
9 inches from the point of full embedment, thus dem-
onstrating that, as claimed by the inventor, there isg
no shock, but a gradual arrest of the cage or skip. The
inventor is at present on his way to the Transvaal to
install his gear in a number of mines in that region.

-

DAYLIGHT DEVELOPING BOX.
A most troublesome feature of photography, par-
ticularly for amateurs, is the necessity of performing

DAYLIGHT DEVELOPING BOX,

the developing operations in a dark room under a red
light; for, aside from the difficulty of arranging the
rcom so that no ray of white light may fall upon the
plate, one must move with utmost caution under the
dim red light to avoid upsetting and spilling the de-
veloping and fixing solutions.

We present herewith the illustration of a daylight
developing box invented by Mr. Samuel J. Sloane, of
256 Ninth Street, Jersey City, N. J. This box contains
two trays, one for the developing solution and the
other for the fixing bath. The cover of the box com-
prises two lids, which are mounted to slide in grooves
in the side walls of the box, so that access may be
had to either tray. In the bottom of the box beneath
the developing tray is a plate of ruby glass; a similar
plate of glass is provided in one of the lids. When
removing the plates from the plate holder and placing
them in the box, a hood is used, as shown, which cov-
ers the entire box, fitting tightly into the grooves at
the sides. Armholes in the hood permit access to the
interior without admitting the light. After a plate
has been placed in the tray containing the developing
solution and covered with the lid having the glass
plate, the hood may be temporarily removed. The
developing operation may be watched by holding the
box up to a window or lamp from time to time, per-
mitting the light to pass through and reveal the con-
dition of the plate. The hood is applied again when
it is time to change the plate over into the fixing solu-
tion, and the lid containing the red glass is moved to
cover this plate before the hood is removed. The
fixing operation may then be easily observed through
the glass. In order to prevent the solutions in the
trays from pouring out when the device is held up to
the light, a strip of glass is cemented over the lower
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end of each tray, forming a pocket to catch the solu-
tions.

ODDITIES IN INVENTIONS.

UseruL DEVICES FOR THE CARE OF THE LAawN.—We
picture in the accompanying illustration a very useful
attachment for lawn mowers. It consists of a recep-
tacle which may be readily secured to any lawn mower
to catch the grass as it is cut, thus preventing the
lawn from becoming littered, and ccllecting the cut
grass for feeding horses or other animals. The recep-

tacle consists of a canvas bag stretched over a. wire
Fig. 2 shows the upper frame,

frame. which is

ADJUSTABLE GRASS RECEPTACLE FOR LAWN MOWERS.

hooked over the handle of the lawn mower, while its
lower end is secured to the mower frame. The lower
frame is shown in Fig. 3, and consists of a rectangle
of wire, with its ends overlapping at the lower side,
where it is attached to the upper frame. A spring
coiled over these ends, and secured as shown in Fig.
4, serves to draw them inward, thus holding the ends
of the upper frame tightly hooked on to the mower
frame. This arrangement obviously permits attach-
ment to any width of lawn mower. Braces shown in
dotted lines, Fig. 3, serve to hold up the slack of the
bag when it is attached to a small or narrow machine.

Another device which will be found useful for trim-
ming lawns consists of a pair of shears arranged to
lie parallel with the ground, but having operating
levers or hamdles extending vertically therefrom. The
blades are pivoted on a shoe, which holds them a suit-
able distance above the ground, and on a vertical ex-
tension of this shoe the levers are pivoted, with their
lower ends projecting in slots in the blades. A cross
piece on the shoe extension is provided with members
for limiting movement of the levers. The device will
be found particularly useful for trimming around
bushes or along a fence, as illustrated. It also offers

SHEARS FOR TRIMMING LAWNS,

the advantages of being operated by a person standing
in upright position, and further insures cutting the
grass at a proper height above the ground.
SELF-DUMPING GARBAGE-CAN.—An up-to-date way of
disposing of one’s garbage is shown in the accompany-
ing illustration. The arrangement will be found par-
ticularly useful for flats or édjacent apartments, en-
abling the cans to be directed from a series of points
to a common receptacle, into which they will auto:
matically deposit their contents. An overhead trolley
wire is strung from the kitchen window to a post
situated at any suitable point. The garbage can is sus-
pended from a pair of trolley wheels adapted to travel
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aiong this wire. A hinged lid which is held in closed
position by means of a spring latch forms the bottom
of the can. The trolley wire is preferably inclined, so
that the can will travel by gravity to the dumping
point. When this point is reached, the spring latch

encounters a trip-piece which draws it out of engage-
The

ment with the lid, permitting the same to drop.
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SELF-DUMPING GARBAGE-CAN.

contents of the can are thus deposited into a suitable
receptacle. The trip-piece is hinged so as to permit
the latch to pass when the can is drawn back for re-
filling. On stormy days and in extremely cold weathzr
this invention will be found particularly useful, be-
cause the operator does not need to expose himself to
the elements when disposing of his garbage.

LocoMoTIVE HEADLIGHT CLEANER.—When running
rapidly through a heavy snowstorm, the headlight of
a locomgctive is often so completely covered with snow
as to seriously obscure its light. Similarly, the flying
snowflakes lodge upon the front cab windows, shutting
off the engineer’s outlook. It is unnecessary to dwell
upon the dangers of such an emergency, for they are
apparent to all. However, a recent invention provides
a simple method for cleaning the headlight and cab
windows of the locomotive, and we illustrate herewith
the appliance used. It consists, briefly stated, of spray-
tubes located at the sides of the'window and the head-
light, and suitably connected to a steam supply pipe

2
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LOCOMOTIVE HEADLIGHT CLEANER.

in the cab. A valve on this pipe may be operated by
the engineer to supply steam to the spray pipes, which
are so placed as to direct a steam spray against the
snow-covered glass panes. The snow is thus cleared
off by the heat and the high pressure of the steam.
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The total number of patents granted during the
year 1902 was 27,775. One hundred and nine of thes¢
.covered improvements on the Nernst lamp.
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Brief Notes Patents,

Prince Augustin Iturbide, who was the heir of two
emperors of the Mexican throne before that country
became a republic, has developed into a promising
inventor. He lives at Rosedale near Georgetown,
where he maintains quite an imposing workshop. He
has recently devised and patented an important im-
provement to the ordinary microscope, by which the
power and field of the instrument are greatly in-
creased. A small flower or insect placed in the instru-
ment can be cbserved in its entirety, whereas it has
been necessary heretofore to examine a part of the
object at one time. The other invention, which has
also been patented, is an improvement in the manner
of projecting daylight into dark interiors.

Concerning

It is reported that a company with a capital of one
million dollars has been organized at New Orleans
for the purpose of engaging in the business of purifi-
cation of a number of liquids by the means of elec-
tricity. This company has secured the control of the
patents of Capt. J. M. Murphy, formerly of Harris-
burg, Pa., and an effort will be made to secure a con-
tract for treating the municipal water supply of New
Orleans.

The Hartman Anti-Friction Bearing Company has
been recently organized at Pittsburg, Pa., for the manu-
facture of an improvement in the equipment of freight
cars. The patent is that of an Allegheny City man,
and its object is to diminish the wear and tear on
the rolling stock as well as the track, and at the same
time increase the capacity of the cars. This is done by
the use of ball bearings on the supporting sections of
the truck, which sustain the weight of the car. In
rounding curves, this device is said to be particularly
effective, as it permits the wheels to adjust them-
selves to the track, dispensing with all grinding, and
therefore relieving flange wear. The manufacturers
claim that the adoption of these bearings increases the
carrying capacity of a car by about ten per cent.

According to the Hartford, Conn., Telegram, A. W.
Cash, formerly of that city, was recently surprised by
receiving a patent which had been issued after a
delay of sixteen years. The invention relates to the
improvement on typewriter machines, and the appli-
cation was made sixteen years ago, when Mr. Cash was
in the employ of the Typography Company in that
city, but since that time he has moved to Newark,
N. J. He had almost lost sight of the matter when he
was surprised to receive the patent papers.

An ingenious machine for separating dust from
grain has been placed on the market by a firm of
Rochdale, Lancashire, England. It is simple in de-
sign and highly efficient. It consists of a galvanized
iron cylinder provided with a spiral coil at the bottom,
the spiral being of sheet metal, two or three inches
wide, placed on end, and so arranged that the dust,
as it is deposited, gradually creeps along until it is
discharged down a central opening in the bottom of the
collector. Air is forced into the room containing the
grain, where it picks up all the dust, and is then di-
rected by a duct leading to the machine, and is deliv-
ered into it tangentially, striking the casing with a
high velocity on entering it, the dust being separated
and collecting at the sides, until, losing all momentum,
it descends to the bottom. A gyratory motion of the
air is set up in the collector on account of its entering
tangentially, so that the dust falling to the floor of
the apparatus is forced round till it reaches the open-
ing, which is connected to a chute where it is collected.

Prof. Elmer Gates, of Washington, D. C., has re-
cently invented an electrical machine for the extrac-
tion of gold from the sands of the desert. The plant
is mounted on a four-wheeled truck, and besides a
dynamo and the means of driving it, includes a sys-
tem of buckets mounted on chains, and with these the
sand is scooped up as the outfit travels along and
dumped, the stream being made to pass through a
magnetic field, thereby inducing a static charge of
the gold particles, which fly off and away from the
sand, being attracted by a metal knob of opposite
polarity. The cost of the operation of the machine
is said to be very low, and Prof. Gates says that he
has proven that it is entirely practical. As to the
richness of the desert sand in the yellow metal, it
it said that 216 samples taken at different points from
an eighty-mile stretch of desert, yielded never less
than twelve cents per ton, and sometimes as high as
eighteen cents. At this rate he claims that the gold
can be secured at a great profit.

Thomas Costello, an inmate of the Licking County
jail in Ohio, has invented and made a stove during
his term of confinement which is said to have many
advantages over those of the old type, principally that
it requires a very small amount of coal to do a great
deal of work. Outwardly, the stove looks like any
other stove, but the interior is supplied with two fire-
boxes instead of one. The flre is made in the lower
one, and the upper one is filled with coal. As the fire
burns below, the coal above cokes, and the gas emitted
during this action is carried down and is consumed
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in the flames. When more fuel is demanded by the
fire, the coke is allowed to fall down into the lower
fire-box. A stove has been built on these lines, and
has been in use in the institution, and the attendants
vouch for the economy of the device.

A new and novel system of train lighting is just
being introduced, after having been subjected to suc-
cessful tests, which resembles the axle system, inas-
much as the power for driving the dynamo is derived
from the motion of the train as it passes alongover the
rails. In this case the necessary power is supplied by
means nf a rotary fan mounted on the head of the
engine. The motion of the train alone is said to be
sufficient to generate current enough to light the train.
It is not at all dependent on any gale of wind, but
merely that made by the train’s movement, and the
mechanism does not add anything to the ordinary re-
sistance of the train. It does not obstruct the view
of the engineer or offer any other objectionable fea-
tures.

The Buffalo, Rochester & Pittshurg Railroad is about
to be fitted out with the telegraphone, which instru-
ment has already been referred to in these columns.
This system permits of the use of the telegraph wire
strung along a railroad line to be used also for tele-
phone purposes. Instruments will be installed in the
cabs of many of the locomotives, in baggage cars and
cabooses, and in case of an accident of any character,
the train can be placed in communication with the
nearest telegraph station within a moment’s time.

An effort will be made to secure an appropriation
from the West Virginia Legislature for the purpose of
erecting a monument to the memory of James Rum-
sey, who, it is claimed, was recognized by George
Washington as the inventor of the steamboat. The
proposed memorial will be erected on a high cliff of
the Potomac River at Shepherdstown, overlooking the
spot where it is alleged that the first application of
steam to the purpose of marine propulsion was made.

M. Ducretet, a well-known French engineer, is ex-
ploiting a loud-speaking telephone, the invention of
Lieut. Gaillard, of the French navy, which has some
novel features. The receiver and transmitter are
mounted together for the sake of economy of space,
and are rigidly placed on a wall or some convenient
point in the room. It is said that one speaking into
the receiver in an ordinary tone can be easily heard
at the other end of the line by persons located fifteen
or twenty feet from the apparatus. The device is par-
ticularly intended for use on shipboard, or to connect
the office of a factory with a noisy shop. There is no
bell, for this is said to be unnecessary. A person de-
siring to speak to another simply walks up to the
’phone, and calls the one he wants to converse with.
This is entirely sufficient.

A safety dress designed for the use of electricians
and others working around high tension apparatus,
has been invented by Prof. Artemieff, and it was re-
cently given a successful trial at the laboratory of the
Siemens & Halske Company. The dress, says Engi-
neering, consists of a covering of closely-woven and
very fine wire inclosing completely every part of the
wearer. It weighs 3.3 pounds, but its cooling surface
is so great that a current of 200 amperes can be passed
through it for some seconds without perceptible heat-
ing effect. Standing on the ground uninsulated, Prof.
Artemieff drew sparks from the secondary terminals
of a transformer which was giving a tension of 75,000
volts with a period of 50 cycles per second. The in-
ventor concluded his experiments by short-circuiting
a generator of 170 kilowatts capacity by clutching hold
of the terminals, and the current passed 200 amperes.
Throughout the experiments, the Professor declared
that he did not feel the slightest sensation of a cur-
rent passing through his body.

John H. Price, the superintendent of the Candee
rubber manufactory at New Haven, Conn., has just
received his sixth patent for machines used in the
making of rubber shoes. His latest invention is an
improvement in the manner of cutting the shapes for
rubber boots, by which a great saving of material is
effected; and as this wasfe consists largely of rubber,
any saving at the present price of the commodity is
a great consideration. He has estimated that the value
of the reclaimed waste every day at the Candee factory
will be a trifle over $500.

J. J. Pole, a well-known musician of Geneva, N. Y.,
has recently devised a method of making a very old
musical instrument in a new way. He is the inventor
of a process by which the tympanum or kettle drum
may be made of wood instead of copper, thereby less-
ening the cost to a great extent. The new drum con-
sists of a number of pieces of mahogany, which are
bent in the desired shapes under pressure, and after
being put together, the whole is finished in a lathe
and the head and trimmings put on. The innovation
is said to have met with the approval of musicians in
this country and Europe. The inventor claims that
the tone of the wooden instrument is superior to that
of the metal one.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements.
LAWN MOWER.—S. L. BENSON, Chicago,
Ill. The inventor claims as his object the
provision of a mower having no parts liable
to get out of order, and that will operate
to cut grass quickly and evenly without clog-
ging the Dlades. As it moves forward the
cams cause a rapid and short reciprocation
of the cutters in opposite directions, making
short and powerful strokes. As the drive
comes directly on the cutting-blades, loss of

power or of motion is prevented.

I’LOW AND CULTIVATOR.—J. D. KELLEY,
Downing, Texas. This claim is on an improve-
ment in plows and cultivators, and the inven-
tion relates particularly to the construction
of sweeps, whereby more or less soil may be
applied and which may be adjusted to manipu-
late the soil as desired and when desired to
operate as a harrow. The sweeps being remov-
able, the same set can be used on different
plows and cultivators.

Electrical Improvements.

TELEPHONE SYSTEM.—T. PAuL, Yorkton,
N. W. Territories, Canada. By the adoption
of certain means Mr. Paul avoids several ob-
jectionable features of other systems that
greatly impede the voice-currents. Ringing
up is accomplished with great ease by the
operator and telephone connections are rapid-
ly made. This increases the number of sub-
scribers that a single operator can handle. A
great commercial advantage is derived by the
use of simple and well-known instruments,
which provides for a ready installation.

DESK FOR X-RAY APPARATUS OR THE
LIKE.—II. R. SwyrrH, Altoona, Penn. The
reference of this invention is to a desk suit-
able for housing electrical apparatus having
currents of high potential—such, for instance,
as Ruhmkorff coils, oscillators, etc.—and
which is particularly suitable for instruments
used in X-ray work, as well as wireless-tele-
graphic instruments, etc.

Engineering Improvements.

AUTOMATIC WATER-FEED REGULATOR
FOR STEAM-BOILERS.—G. WgEANT, Manning-
ton, W. Va. The improvement is well adapted
for the automatic control of the feed of
water into a steam-boiler, so as to maintain
the water at a desired height therein, the ap-
paratus operating with equal efficiency when
feed-water is supplied to the steam-generator
either by gravity from an elevated tank or
urder pressure from a water-main, a feed-pump,
inspirator, or injector.

Hardware.

FLOOR AND ITARDWOOD SCRAPER.—
J. R. I’rick, Fond du Lae, Wis. The purpose
is to so construct the scraper that it will pre-
serve the fingers from injury, and can be ef-
ficiently used in corners and upon moldings
without removing the handle. Another pur-
pose of the invention is to have the scraper
drawn toward the operator instead of being
pushed forward in operation. In this way the
power is better applied and the handler works
from the finished surface, thus preventing in-
jury thereto and readily showing whether the
work is even and perfect.

HINGE.—1J. GAMACHE, Van Nest, N.
Y. This form of hinge may be easily applied
to the frame or casing and to the blind.
It may be used on any kind of blinds—that
is, on “flush” blinds, in connection with blind-
stops, or it may be used on blinds not equipped
with blind-stops and which are hinged on top
of the casings outside of the stops. A leaf
spring is secured in place by the same screws
which fasten one leaf member. The other
member is provided with means to securely
hold the Dblind in its open position, and to so
engage the spring that there is practically no
strain on it in the closed position of the blind.

MINER'S TOOL.—A. V. DEs MOINEAUX, Sil-
verplume, Col. The particular purpose in this
invention is to improve on the implement pat-
ented by Mr. Des Moineaux in 1902. The pres-
ent tool is provided with a powder-lance which
is adapted to be held firmly against slipping in
its projected or retracted positions, whereby
it combines in a compact and simple form the
devices required in preparing a blasting charge.

CARPENTER'S PLANE.—J. W. KIRBY,
Butte, Mont. This invention relates to car-
penters’ planes; and it consists, more spe-
cifically stated, of new and improved roller
attachments involving novel details of con-
struction, whereby frictional contact with the
board being planed is materially reduced and
thereby rendering less effort necessary to shove
it with the bit cutting than is required where
the whole under surface of the plane is in rub-
bing contact with the board.

NUT-WRENCH.—H. B. ANDREw, Endicott,
Wash. This tool belongs to the class employed
for turning nuts and bolts, etc., particularly of
a kind embodying a ratchet-wheel and pawl as
operative elements. The object is to adapt the
device for use as a right-hand or a left-hand
wrench, and affords means for a quick change
in adjustment so that it may be used in either
direction for screwing up or removing nuts
from bolts or studs.

AWL.—J. P. Brapy, Brooklyn, N. Y. Mr.
Brady in the present improvement provides a
tool especially designed for the use of shoe-

makers, harness-makers, and other mechanics,
and arranged to contain an awl, the awl when
not in use being concealable in the handle of
the tool. The device is simple and furnishes
a workman with a knife and an awl which may
be brought into use as desired.

Heating and Lighting Apparatus.

ACETYLENE-GAS GENERATOR.—C. W.
METcCALF, San Diego, Cal. This generator may be
classified as belonging to machines for gener-
ating gas from calcium carbid, the object being
to provide one of simple construction and oper-
ating automatically to feed the carbid. When
a certain amount of gas shall have passed into
the gasometer, means are provided for auto-
matically shutting off the supply of calcium
carbid. As the gas passes out of the gaso-
meter to a certain extent a valve will be
operated to admit a fresh supply of calcium
carbid to the generator.

OIL-BURNER.—C. W. SIEVERT, Los Angeles,
Cal. The principal purpose of this improve-
ment is to adapt an oil-burner to domestic
stoves, particularly cooking-stoves; and to this
end the invention comprises certain novel fea-
tures of construction fitting the burner to a
fire-box of a cooking-stove or range.

Mechanical Devices.

SPEED-CHANGING AND CLUTCH ME-
CHANISM FOR MOTOR-VEHICLES.—L.
RENAULT, Paris, France. Comprised in this
mechanism is the combination with a motor-
shaft of a high-speed gear directly driven by
the shaft, a low-speed gear consisting of a
series cf gear-wheels caused to engage by
lateral shifting movements, and means includ-
ing a single rack and a spur-pinion interpos-
able between the gear-wheels and the speed-
changing wheels for producing backward travel.

SASH-STILE PLOWING AND BORING MA-
CHINE.—A. A. LOETSCHER, Dubuque, Iowa.
This machine is adapted to plow and bore
the stiles used in window-sashes to attach the
cords to the sashes for hanging the weights
thereto. Preferably it is placed alongside of
a mortising machine, so that when taking
the stiles away from the mortiser, the plow-
ing and boring may be done at the same time
without extra cost or help. No exertion is
needed in pushing the stiles toward the cut-
ters. This is done by feed mechanism.

REVERSIBLE WINCH-HEAD.—J. G. De-
LANEY, New York, N. Y. The invention in this
case relates to an improvement in devices for
connecting a reversible winch-head with a non-
reversible rotating member of a hoisting engine
or other apparatus, so that the winch-head may
be reversed in direction. The device may also
be employed to drive an ordinary drum.

MILL FOR GRINDING.—J. C. WEGERIF,
Rawreth Rectory, Battlesbridge, England. In
this case the improvement relates to pan-and-
roller mills of that kind wherein the grinding-
rollers are set skewwise or with their axes
non-radial to the axis of the pan and, as well
as the pan, are positively driven, so as to there-
by cause a tearing or disruptive action to be
exerted on the particles to be ground in addi-
tion to the usual crushing action.

CONVEYOR.—1J. B. PircHFORD, Randfontein,
Transvaal, South Africa. The improvement be-
longs to that class of devices that conveys pulp,
tailings, river-sand, or the like to a place of
discharge. The object is to provide, in con-
nection with an endless conveyor or belt moving
at a comparatively high rate of speed, a pump
for loading the belt at the same velocity as
the belt is traveling, thus resulting In equal-
izing the load and causing a uniform discharge.

GATE.—J. GRANGER, Springer, New Mex.
This improvement refers more particularly to
farm-gates, and the object is to provide a struc-
ture wherein two gates are mounted upon
roller-bearings to slide to and from each other;
also a mechanism adapted for attachment to
the supporting-frame of the gates, so connected
with the gates that, ‘without dismounting, per-
sons may open them upon approaching and close
them after passing through, these operations
being made by a simple downward pull upon
one or the other end of an actuating-lever,
which sets in play a train of gearing connected
with the lever and the hanging gate supports.

Railway Improvements.

CAR-COUPLING.—C. E. Lucas, McComb,
Miss. The primary object in view is the pro-
vision in this case of an improved construc-
tion by which the knuckle may be adjusted to
an  open position for engagement by an ap-
proaching draw-head without requiring the
brakeman to pass between the cars. By these
means the coupling may be done automatically,
and the device can be uncoupled or it can be
set for such automatic coupling without danger
to the brakeman.

RAILWAY-TIE.—W. C. KIRKLAND, New Or-
leans, La. Certain novel improvements in rail-
way cross-ties are provided in this invention.
'The ties are made of a combination of concrete,
expanded or woven metallic rods, wooden or
equivalent resilient blocks, cement, and hollow
metal cases enclosing the cement. The tie pos-
sesses great strength, resists excessive pressure
and strains, is unaffected by heat, cold or the
elements, is easily and quickly repaired, and ob-
viates the use of bolts and nuts for fastening
the rail.

Vehicles and Their Accessories,
SLED-KNEE.—F. O. STARK, Deer River,
Minn. The object claimed in this invention is

the provision of a knee which in duplicate af-
fords a reliable connection for the cross-beam
of’a bob-sled or other sled or sleigh with the
sled runners, so as to permit a slight rock-
ing movement and vertical play of the beam,
to facilitate the starting of a loaded sleigh,
and, furthermore, to permit the play between
the two bob-sleds and the vehicle body in run-
ning over road-bed undulations.

VEHICLE-WHEEL.—M. J. CLARK, Chaparal,
Arizona Ter. The wheel in this invention is
of that order which relates to vehicle-wheels
having spring-spokes to give the desired re-
siliency to the wheels and the vehicle. The
object is to provide a new and improved vehi-
cle-wheel which is simple and durable in con-
struction and arranged to insure easy and com-
fortable riding when traveling over rough
roads.

VEHICLE-COUPLING.—D. A. DICKINSON,
Quitman, Ga. The invention relates to an im-
provement in couplings for vehicles, and has for
its object the provision of a coupling device for
the front and rear running-gear of a vehicle,
which is simple, consists of few parts, and is
applicable to any ordinary vehicle, new or old,
and one which requires no oiling of the parts.

Miscellaneous.

PURSE OR THE LIKBE.—ANNIE IRONS, At-
tleboro, Mass. The invention provides a purse
or the like made up of chains of both the sold-
ered and unsoldered links. The chains are so
arranged as to form a meshed chain fabric,
made up in one direction by finished chains
which are connected with each other at in-
tervals by connecting-links.

FLY-SCREEN.—S8. C. DANIEL, Gas City, In-
diana. The object in view in this improvement
is to furnish a screen that shall in addition to
serving the usual purpose of excluding fiies
and other insects, also serve as a means of al-
lowing egress of all kinds of insects that may
be in a room. The screen and frame may be
made any size or shape to fit any door or
window.

MUSIC-SATCHEL.—R. E. TROGNITZ, San
Diego, Cal. This invention has for its object
the provision of a bag or satchel in which the
papers or sheet-music may be placed or kept
in a flat condition—that is, without rolling or
folding them. It is furnished with fiaps or por-
tions which may be readily adjusted to permit
sheets to be added or removed from the bag,
yet retaining those therein snugly and tightly
in position.

MARKING IMPLEMENT.—G. A. MCALPINE,
Newport News, Va. The aim of the inventor
in this little device is to provide a novel mark-
ing implement for defining circles on plate
metal to indicate where perforations are to be
made in the metal, and thus enable the metal
sheet to be accurately punched to receive rivets
or for other purposes.

SYSTEM OF SHELVING.—J. HARRISON,
Lincoln, Neb. The system of shelving devised
by Mr. Harrison bears more particularly on the
kind used for stores, cabinets, and furniture of
various sorts. In operation, the transverse
supports are put in position, and the shelving
is mounted upon them directly. In adjusting
the relative height of a shelf, use a thicker
support or a plurality of supports nested to-
gether.

MECHANICAL TOY.—J. FLAHERTY, New
York, N. Y. According to this invention the
body of the toy is made to represent a snake
and is formed of several joined sections, so that
by independently moving them the toy may be
given the sinuous appearance of a moving
snake. A forked tongue represents fangs. This
is moved rapidly back and forward as the snake
moves, S0 as to give the impression of a snake
advancing to strike. Clockwork or other mo-
tive devices are contained in the body to propel
the toy.

FRUIT-JAR.—D. G. CARPENTER, Highview,
N. Y. One object of Mr. Carpenter is to fur-
nish a closure easily and securely closed in an
air-tight manner, one capable of the important
advantage of being easily and quickly opened
by a very slight effort, thus overcoming one
of the objections to existing styles of jars. An-
other object is to have the closure remain at-
tached to the vessel and capable of swinging
out of the way of the cover.

CARTRIDGE-CASE.—A. BARRALLON, St.
Etienne, Loire, France. This device may be
classified as relating to cases for containing
the projectiles in cartridges for firearms of all
kinds and calibers, including mitrailleuses and
cannons of small caliber. The case is made of
plastic material, of which the base is preferably
celluloid, in combination with inert material,
such as sienna, earth or other pulverulent ma-
terial.

SIPHON-FILLING APPARATUS.—L. P.
SETZLER, Kansas City, Mo. This device is
adapted for filling siphon-bottles from tanks
containing carbonated liquids, and drawing the
liquids off into receptacles. The leading ob-
Jects are, first, to dispose of the ‘sniff”’—the
liquid remaining in the spout after the bottle
is filled—and, second, to enable excess gases
to be exhausted from the siphon-bottle during
the filling thereof.

BED-SLAT.—V. T. GraBs, King, N. C. In
this case the invention has reference to a new
and improved fastener for bed-slats, the object
in view being to insure that the slat will be
held with absolute security and yet to avoid so
increasing the cost of the bed as to render the
use of the improvement undesirable,

© 1903 SCIENTIFIC AMERICAN, INC.

NON-REFILLABLE BOTTLE.—J. C. ROSEN-
KRANZ, Brooklyn, N. Y. When the bottle is
filled, a valve is placed in position therein and
then the stopper is introduced and locked in
the mouth portion of the neck and an auxiliary
stopper is fitted in the opening of a glass stop-
per. When liquid is to be poured, the auxiliary
stopper is removed, and as the mouth is turned
downward the valve unseats and engages with
the bottom of the glass stopper. The liquid
from the bottle then passes through the. slots
in the stopper to its recessed portion and
thence to the opening in the glass stopper.

WATERING APPARATUS.—J. R. GOODWIN
and W. C. BROWNE, Savannah, Ga. In general
effect this device is entirely automatic, the tank
of the apparatus filling itself every day and
turning on the water of the supply-pipe for a
predetermined period, so that the water may
be used elsewhere. The tank acts not only as
a motor for automatically turning water on and
off for some other part of the premises, but
may act as a waterer for plants in its imme-
diate vicinity.

METALLIC LATH.—V. MOESLEIN, New
York, N. Y. This lath is produced from a
blank in the form of a piece of 'sheet metal
provided with spaced rows of slots. Each of
the slots produced in the blank forms a pair
of tongues arranged so that they are equally
distributed over the sheet-metal lath, to sup-
port the plaster uniformly. In making the
sheet-metal lath suitable cutters and dies are
used and by these means the tongues do not
interfere with each other when struck up by
the dies.

TOY CAP-PISTOL.—W. J. TURNBULL, New
Orleans, La. The purpose in this device is to
provide a rapid-fire toy cap-pistol of effective
construction, and further to provide a construc-
tion which can be operated as rapidly as the
finger can be drawn back and forth and wherein
the feed of the cap-tape will be positive and un-
interruptedly responsive.

SCALE.—J. H. CARrr, Dubuque, Iowa. Mr.
Carr’s improvement relates to scales for weigh-
ing small articles, such as letters, the scales
being especially adapted for use in connection
with a part or member of a bottle, package
or container of any kind. The object is to sup-
ply an article which may be used advantageous-
ly on bottles, etc., such as on ink-bottles, the
scales affording a convenient means for weigh-
ing letters and small articles.

GAME APPARATUS.—F. F. HoONECK, Chi-
cago, Ill. The intention of the designer is to
provide a new and improved parlor-game ap-
paratus, illustrative of the game of base-ball.
The apparatus is provided with a game-board
in the form of a shallow tray having a cen-
tral compartment, representing a base-ball field.
It also comprises two sets of contrasting pegs,
and dice, with means for throwing the dice
and scoring the play. The game can be played
by two or more persons.

GAME-BOARD.—H. BuscH and A. JAEGER,
Brooklyn, N. Y. A new game is provided by
this invention which is not only interesting,
but also requires a considerable amount of skill
in playing. The game is called the “Blue and
Gray.” A novel construction of board is used
on which movable devices or men are employed,
representing soldiers of opposing armies.

SUBMARINE BOAT.—H. H. MORRELL, New
Suffolk, N. Y. The primary object of the
invention is to provide certain useful improve-
ments in submarine boats whereby a convenient
means is afforded for the escape of the occu-
pants in case the boat becomes disabled and
incapable of rising to the surface, these means
also permitting a diver or other person to
leave the boat for investigation or other pur-
poses.

OUTSIDE-SASH-SECURING DEVICE.—W.
M. REELY, Missoula, Mont. In the present in-
vention the object is to provide an efficient
sash-fastener which will permit the sash to be
readily put in place and secured from the inside,
thereby dispensing with ladders on the outside
of the building, and also avoiding marring of
the window-frame with screws, hooks, or the
like.

WATER-BOILER, SKIMMER, AND OIL-
SEPARATOR.—W. H. JoHNSON, Waco, Texas.
Mr. Johnson’s invention is in the nature of a
new and improved means for automatically
skimming and separating oil and other impuri-
ties from steam condensations and for reboiling
the impure waters, so as to separate the oil and
other impurities therefrom, whereby to render
the waters pure and clear, and especially adapt-
ed for making artificial ice.

PROCESS OF COOLING, DRYING, AND
PURIFYING AIR.—W. L.. MooRE, Washington,
D. C. Prof. Moore in this invention provides
a process for cooling, drying, and purifying the
air in houses, railway-coaches, hospitals, ho-
tels, and other places and for the keeping of
meats, produce and the like. The process com-
prehends the steps of progressively cooling air
by subjecting it first to the temperature of melt-
ing ice and then to the lower temperature of a
freezing mixture, whereby the fall of the air by
gravity is so energized as to stimulate its
active movement without forcing apparatus,
the air being progressively cooled and dried
and made to flow with the acceleration due to
such cooling.

NoTeE.—Copies of any of these patents will be
furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of this paper.
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Business and Personal ({Uants.

READ THIS COLUMN CAREFULLY.—You
wili tind inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you the name and address of the party desir-
1ing theinformation. In every ease it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 4111.—For a machine for planing and
sanding hardwood floors.

AuTO0S.—Duryea Power Co., Reading, Pa.

Inquiry No. 4112.—For manufacturers of agri-
cultural and horticuitural machinery.

Box 517, Stroudsburg, Pa.

Inquiry No. 4113.—For machinery for manufac-
turing aluminium.

*U. 8.” Metal Polish. Indianapolis. Samples free.

Inquiry No. 4114.—For firms who fit up dock
yards for government work.

Coin-operated machines.
Brooklyn.

Inquiry No. 4113.—For dealers in numbers and
letters tor placing on houses and streets.

Exeter Machine Works,

Morgan Emery wWheels.

Willard, 284 Clarkson St.,

Blowers and exhausters.
Exeter, N. H.

Inquiry Ne, 4116.—For makers of portable ma-
chine saws for felling trees.

Mechanics’ Tools and materials. Netprice catalogue.
Geo. S. Comstock, Mechanicsburg, Pa.

Inquiry No. 4117.—For the manufacturers of a
gasoline or kerosene engine called the Abenique.

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

Inquiry No. 4118.—For manufacturers and in-
ventors ot vending machines.

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

Inquiry No. 4119.—For dealers in powerful and
first-class telephone transmitters and receivers.

Metal cut. bent, crimped, embossed, corrugated : any
size or shape, Metal Stamping Co., Niagara Falls, N. Y.

Tnquiry No. 4120.—For makers of flitering tubes
for water.

W ANTED.—Foundry foreman. Address with refer-
ences and salary required, Foreman, Box 773, New
York.

Inquiry No. 41221.—For makers of auto-trucks
for bauling lumber.

Machine Work of every description. Jobbing and re-
pairing. The Garvin Machine Co., 149 Varick, cor.
Spring Sts., N. Y.

Inquiry No. 4122.—For manufacturers of
specialties.

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

Inquiry No. 4123.—For a machine for destroying
quack grass.

Manafacturers of patent articles, dies, stamping
tools, light machinery. Quadriga Manufacturing Com-
pany, 18 South Canal Street, Chicago.

Inquiry No. 4124.—For the manufucturers of the
machine for cutting paper covers for milk bottles.

Crude oil burners for heating and cooking. Simple,
efficient and cheap. Fully guaranteed. C. F. Jenkins
Co., 1103 Harvard Street, Washington, D.-C.

Inquiry No. 41:235.—For copper wire with an insu-
lation that will stand a temperature ot about 500 de-
grees F. or more.thensulating material not to increase
the diameter of the wiremorethanabout75 per cent.

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

iron

Inquiry No. 4126.—For the manufacturers of the
+ front-cut rear-delivery automobile barvester.”

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

Inquiry No. 4127.—For makers of power machin-
ery for making tish nets.

Experienced mechanical draughtsmanwanted. Per-
manent employment assured to rapid and accurate
draughtsman. Mili Work, Box 773, New York.

Inquiry No. 4128.—For the inventor or manufac-
turers of a machine used for foiding headache powders.

The celebrated ** Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

Inquiry No. 41'29.—For manufacturers of IIome
Savings Boxes.

Contract manufacturers of hardware specialties,
machinery stampings, dies, tools, etc. Exceilent mar-
keting connections. Edmonds-Metzel Mfg. Co., 778-784
‘W. Lake Street, Chicago.

Inquiry No. 4130.—For dealers in pigments, also
for dealers in glazed stone and glass bottles.

WANTED. — A competent superintendent, with a
knowledge of drafting, for a growing manufacturing
buriness in automobile parts and gears. Address Super-
intendent, Box 773, New York.

Inquiry No. 4131.—For dealers in machinery for
use in optical plants.

The best book for electricians and beginners in elec_
tricity is ** Experimental Science,” by Geo. M. Hopkins.
By mail,$5 Munn & Co., publishers. 361 Broadway, N.Y.

Inquiry No. 4132.—Wanted, catalogues, price
list and trade discounts for wire, ﬂtr,m"s. sundries and
complete plants.

NOTICE TO TUNNEL CONTRACTORS.

Sealed proposals marked * Bid for Tail Ruce Tunnel”
will be received by the undersigned until noon, May 11,
1903, for the construction of a tail race tunnel for the
Toronto and Niagara Puwer Co.,of Toronto, Ontario.
Plans and specitications for this work are on file, and
can be seen after March 30, 1903, at the company’s offices
at Home Life Building, Toronto, Ontario, and Niagara
Falls, Ontario, or office of F.S. Pearson, No. 29 Broad.
way, New York, Room 22. The right is reserved to
reject any or all proposals. Frederic Nicholls, Vice-
President and General Manager, Home Life Building,
Toronto. Ontario.

Inguiry No. 4133.—For manufacturers of machin-
ery for making steel lead. lead pipe, lead synhons or

traps for sewerage wurk and collapsible lead tnbes for
holding india rubber solution, toilet preparations, ete.

Inquiry No. 4134.—For manufacturers of spring
wire covered with black silk.

Inquiry No. 4135.—-For manufacturers of roofing
and school slates.

Inquiry No. 4136.—For makers of cupo'as that
{]vm melt from 3.000 to 6,000 pounds of iron in 13§ to 2L¢
ours.

Inquiry Neo. 4137.--For manufacturers of web-
bing suitable for halters for horses.

‘in the number
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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.

Buyers wishing to purchase any articie 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 American Supplements referred to may be
had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinetly

marked or labeled.

(8978) R. T. B. writes: Will you
please inform me if 1,000 feet of natural gas
as measured by meter, meter being fed from
gas mains where the pressure is four ounces,
will measure the same number of feet when the
pressure is but two ounces in the gas mains?
If not the same, what will be the difference
of feet? A. The meter will
give the largest volume of free gas at the
higher pressure; and if you are buying gas at
4-ounce pressure by meter, you will obtain more
free gas than if measured under 2-ounce pres-
sure. The difference is only about 0.005 of!
the volume as measured by the meter.

(8979) F. P. asks for SUPPLEMENT, No.
600, containing a 1 horse power dynamo which

\\
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can be turned by two or four men. Will
you please let me know if by the appli-
cation of any mechanical movement, it
could Dbe turned by one man for a

couple of hours? A. There is no possible way |
in which a man can do 1 horse power work
for even a moment. Engineering authorities
agree that a strong man can do about %4 of a |
horse power of work. And there is no ma-!
chine possible by which a man can increase
the horse power of work which he can do. On
this point there is much popular ignorance of
the function of a machine. A machine may en- |
able a man to move a weight which he coulﬂ
not otherwise move, but he must move it with'
proportionate slowness. Thus, if a man could
just move a weight of 300 pounds one foot a '
second, by the aid of a machine he might move
a weight of 1,200 pounds, but he would only
move it with a velocity of 3 inches per second,
disregarding the friction. Or on the other
hand, he might by a machine move a weight of
100 pounds, and could then move it 3 feet a
second. But by no possible application of ma-
chinery could the man’s work become greater
than 300 foot-pounds per second. Of course,
this is a mere illustration, since no man could
do as much as 300 foot-pounds of work per
second. A horse power is 550 foot-pounds per
second, and a man’s power does not much ex-
ceed 70 foot-pounds per second. It will be
evident then that if a dynamo requires 1 horse
power to drive it, not less than eight men would
be required to do this work, for any length
of time.

(8980) G. L. asks: 1. In making esti-
mates on atmospheric pressure, using as one
atmosphere 15 pounds and two atmospheres 30
pounds, what would be the pounds pressure at
3, 4, etc., up to 25 atmospheres? A. The air
pressure is any number of atmospheres less
one, multiplied by 15. Thus,. 10 atmospheres
less 1 is 9 X 15=135 pounds, and so on. 2.
What would be the degrees of heat required
(without loss) to get 1, 2, 3, etc.,, up to 25
atmospheres of steam from water at 32 degs.
and 60 degs.; and the increase of pressure at
each change in same sized chamber? A. The
total number of degrees from 32 degs. to 212
degs. in steam at atmospheric pressure is 180
degs. Fah.; at 2 atmospheres by gage, 240
degs. ; 3 atmospheres, 273 degs. ; 4 atmospheres,
291 degs.; 5 atmospheres, 305 degs. ; and so on
at a decreasing rate, each atmosphere being
14.7 pounds. See steam table of pressures,
temperatures, heat units, etc., in Haswell’s
‘“Engineer’s Pocket Book,” $4 by mail.

(8981) S. B. asks: 1. Will you please
tell me a good way to amalgamate a ‘“Daniell
zinc” for Fuller battery? A. A battery zinc
is amalgamated by first dipping it into diluted
sulphuric acid; acid 1 part, water 10 parts.
Pour the acid into the water with constant
stirring. When the zinc is well cleaned, dip
it into mercury, or apply mercury to it .n
some other way. If the mercury does not read-
ily adhere to the zinc in any spots, dip again
into the acid and rub the mercury upon the
bare spots. 2. What causes the following trou-
bles? I have four carbon sal-ammoniac (open-
circuit) batteries; in cool weather they become
very weak, but in warm weather they work all
right. A. If your cells do not work well in a
cold place, try them in a warm place.

(8982) G. H. S. asks: 1. Please tell
me if it is necessary to have alternators run-
ning in synchronism before connecting them in
parallel, and if so, why? A. Alternators are
brought into synchronism before they are con-
nected in parallel. If a machine has a low
armature reaction a heavy cross current may be
produced if they are out of step. If the

CA.

.which is much longer,

|
armature reaction is high, there is less danger

of a heavy cross current due to lack of
synchronism, or difference of wave form. This
is treated at some length in Cudin’s “Standard
Polyphase Apparatus and Systems.” 2. What
is a ‘‘copper voltameter,” and how shall I meas-
ure the strength of a current by means of
such an instrument? A. A copper voltameter is
a jar containing two copper plates and a solu-
tion of copper sulphate. When a current is
sent through the jar, one plate increases and
the other diminishes in weight, in proportion
to the strength of the current and the time it
flows. One ampere will deposit 0.0003281
gramme in one second.
used for measuring currents practically. The
amperemeter has taken its place. A zinc volta-
meter was once employed as an electric meter,
{ but this has given place to the recording watt-
meter.

(8983) L. D. G. asks: If a cannon
is exploded by electricity on an island a thou-
sand miles from any living being, does it pro-
duce sound? A. The answer to your inquiry
depends upon the definition given to ‘sound.”
It has two definitions. One is:
sensation produced in the mind through the ear
by certain rates of vibration of elastic bodies.”
In this sense a sound does not exist unless
there is an ear to receive and transmit the sen-
sation to the Dbrain. The other definition is:
“Sound is a mode of vibration capable of af-
fecting the auditory nerve.” In this senseé a
sound exists wherever there is a vibrating body
whose vibration would affect the auditory nerve,
if there were an ear to receive these vibrations
and transmit them to the brain. Sound is, in
the first sense, physiological; in the second
sense, it is physical. In the first sense of the
word the cannon on a desert island does not
produce a sound. In the second sense of the
word the cannon does produce a sound, whether
any ear is near ecnough to hear it or not.

(8984) F. W. G. asks: 1. How many
pounds pressure is there at a faucet, if 17

;quarts of water pass through a 3-16-inch hole,

and 22 quarts through a 14-inch hole in one
minute? A. Seventeen quarts of water passing

through a 3-16-inch hole per minute indicates:

22
10

a pressure of 18 pounds per square inch;
quarts passing through a 14-inch hole,

! pounds pressure per square inch. At 18 pounds

pressure you will need a 7-16-inch nozzle for a
quarter horse power. At 10 pounds pressure
you will need a 3%;-inch nozzle. 2. Can I get
one-quarter horse power at such pressure? If
S0,
See SUPPLEMENT, No. 1049, for illustrated
description of small waterr motors and their
power ; 10 cents mailed. 3. I have an Edison
electric motor taken out of a phonograph, the
same style as is illustrated in Hopkins’
perimental Science,” page 731. The armature
has forty coils.
sheet-iron field, like the simple motor, page
498, in Hopkins’ “Experimental Science”? Will
it be as powerful as the simple electric motor?
A. The armature from the phonograph is suit-
able for the sheet-iron field, page 498, ‘“Bxperi-
mental Science.”  Use No.
wire for the field pieces.

(8985) C. O. G. asks:
me the recipe for
for a small induction coil?

Could you give

A. A paste for a

dry cell may be made Ly taking oxide of zinc,'

1 part; sal-ammoniac, 1 part; plaster of I'aris,
3 parts; chloride of zinc, 1 part; water, 2
parts. All these, by weight, are mixed. The
sal-ammoniac should be first dissolved in the
water ; the other chemicals are not very soluble.

(8986) W. G. L. says:

a kaleidoscope? 1. If the diameter of the box
containing objects to be reflected is 4 inches,

what length should cylinder containing the re-'

flectorsbe? A. The length of the tube of a kalei-

doscope seems to be a matter of choice simply.

We have one nearly 4 inches in diameter and 8
inches long, and one 2 inches in diameter,
while another comes
between the two both in length and diameter.
2. What kind of a glass is best for reflectors—
smoked glass or mirror glass? A. A common
glass painted black on one side is most often
tound in these instruments. We never saw
one with a plate of mirror. 3. For a 4-inch
diameter disk, would three or four reflectors be
the more effective? A. Whether two or more
reflectors be used is determined by the figure to
be formed in the instrument, and not by its
size. If two reflectors are used, placed at an
angle, the field is star-shaped, with as many

points as the angle of the glasses is contained in |
If three pieces of glass are used, an |

360 deg.
equilateral triangle is formed in the center of
the field of view, and at each of its angles
are to be seen five other triangles like it. We
have never seen four plates used as reflectors.
The whole thing costs so little besides time to
make that you can best determine for yourself
the various effects by a paste pot and some
cheap cardboard. 4. The outside disk is ground
glass, and the inside one plain. Are the re-
flectors (rather the end of the reflectors) sup-
posed to touch the inside disk, or merely close
to it without actual contact?
no difference whether the ground glass disk
touches the reflectors or not. The colored ob-
jects are not in view except when they are
in the angle of the reflectors, and this is but
a small part of the angle of the box in which

. they roll about.

(8987) C. P. asks: 1. Can oxygen be
condensed in small quantities? A. Oxygen can
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The instrument is not '

A. It can ke |
¢ maxe, Is there a difference in pressure for the reed

“Sound is the

be compressed to any extent desired. It is com-
. pressed in large quantities every day. 2. How
much space would one-half hour’s supply occupy
in cubic inches? A. From 18 to 20 cubic feet
of oxygen will be required by an average man
for a half-hour’s full breathing; 20 cubic feet
compressed to one cubic foot would have a
pressure of 300 pounds per square inch. 3. Is
oxygen used practically for any purpose? A.
Oxygen is used for certain purposes, though
generally it is sufficient to use it as it exists
mixed with aitrogen in the air. It is em-
ployed undiluted in the manufacture of plat-
inum articles; in the calcium light; for purify-
ing illuminating gas; and in medicine. It
would be more extensively employed if it could
be produced more cheaply. 4. Do divers still
use air pump or oxygen? A. Divers have the
air pumped down to them. 5. Is oxygen very
expensive? If so, about how much? A. Com-
pressed oxygen may be had for about 15 cents
per cubic foot.

(8988) J. C. McC. asks: I would like
to know if an incandescent lamp requires more
i current toward the end of its life than at the
beginning. A. If an old incandescent lamp is
to be kept up to candie power, more voltage
must be put on to force the necessary current
through it, since its resistance has increased by
the decrease in the size of the filament. With
no increase of pressure the light of the lamp
decreases, since less current flows. It is poor
economy to use such a lamp. It should be re-
placed by a new lamp. Most users of lamps
keep them in service too long.

(8989) T. K. asks: Is it not a fact
that since the earth was thrown off from the
sun, or since the sun first appeared to shine
upon the earth, there has Dleen but one con-
tinuous day and night, which never ‘“ends and
| begins,” as the common saying is and the
almanacs state? A. In a sense the fact is as
stated, but it is not the common sense. If is
a matter of common experience that day and

please state what size wheel T must use.:

“EX- |

Can I use the armature in a

16 cotton-covered | tors?

a pocket battery sultable\

May I ask one
or two questions regarding the construction of .

night succeed each other at the place where we

‘hve The earth presents one-half to the sun
"all the time. This half is every moment chang-
ing. This half is the half upon which it is
day. Night is caused by the shadow of the
earth, which extends away into space from the
sun. When we enter this shadow, we have
night. This is the common and universal usage
of the wcrds “day” and ‘‘night.” There is
no day or night for the earth outside of the
earth's atmosphere. The energy of the sun
does not become light till it strikes some ma-
terial. Then its vibrations are changed so the
eye may perceive them when they enter the
eye.

(8990) F. S. L. writes: 1. What is
meant by the sparking limit of the load of a
dyramo? A. We do not know what “sparking
limit” 1is, unless it be the distance beyond
which a spark will not pass through the air.
2. What causes sparking? A. Sparking is
caused by difference of potential. 3. What
causes the neutral points in a dynamo to shift
i when a current is flowing in armature conduc-

A. The rotation of the armature causes
| the lines of force in the space between the
! poles to be curved in the direction of the rota-
| tion, hence the brushes must be rocked for-
ward till the position of least sparking is
found. 4. What limits the output of a con-
stant potential dynamo? A. The rise of tem-
perature in the wires, as also the resistance of
the external circuit and other minor causes,
'limits the output of a dynamo. Why do car-
bon brushes spark less than copper brushes un-
. der the same conditions? A. A brush in the
"neutral position, and with good contact with
the armature bars, does not spark.

| (8991) L. G.says: Please tell me what
amount of water can be evaporated per pound
of coal in the following manner: 1. Surface
. evaporation in a tank 10 feet by 10 feet and 12
inches deep? A. The surface evaporation from
a tank depends upon the surface extension of its
bottom, to enable it to absorb the greatest
amount of the heat of combustion. The great-
est possible amount of evaporation may be from
12 to 13 pounds of water per pound of coal.
“’. Surface evaporation in a tank 10 feet Dby
Jo feet and 24 inches deep? A. There will be
but little difference as to the depth, after the
water has Deen raised to the assigned evaporat-
ing temperature. 3. Boiler evaporation at 1¢
pounds pressure? A. Boiler evaporation at 10
pounds pressure is about 11 pounds water per
pound of coal. 4. Boiler evaporation at 100
pounds pressure? A. Boiler evaporation at 100
! pounds pressure, 9 to 10 pounds. What amount
of water can be converted into steam per pound
of coal in the following manner: 5. By eject-
ing water with a temperature of 222 degs. Fahr.
into space? A. About 6 per cent of the vol-
ume, according to the condition of the atmo-
sphere. 6. By ejecting water with a tempera-
ture of 312 degs. Fahr. into space? Are
there any books that will give this information ?
A. About 12 per cent of the volume, according
to atmospheric condition’s. See a book on heat
by Box, $5 by mail.

(8992) W. L. asks: What is the pres-
sure in pipe organ bellows per square inch?

and flute stops? A. The usual pressure in the
bellows of a pipe organ varies from 3 pounds to
7 pounds, and possibly to 9 pounds per square
inch. The great, swell, and choir organs usu-
ally have three pounds. The solo, trumpets,
and tubas may run to 5 pounds, 7 pounds, and

J
even to 9 pounds. Reed and flute stops do not

have different pressures, as is shown by the
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statements above. Some crgans have subsidiary
bellows to allow a variation of pressure.

(8993) F. F. W. asks: I would like
you to give me the dimensions of an 11-inch
Wimshurst machine, size of tinfoil sectors, num-
her on each plate, size inside and out of Leyden
jars, and whether or not it is large enough for
X-ray experiments; if not, the size of one for
such. Also a way for cutting glass circles and
perforating plates for spindles. Also how to
make collecting -combs for the machine. A. A
Wimshurst machine with 11-inch plates will not
actuate an X-ray tube powerfully enough for
any real work. If our correspondent would
make an effective apparatus, he should make
an 8 or 12-inch coil. We cannot advise him
to attempt cutting glass plates unless he is
an expert in cutting glass. lle then only needs
a round pattern and to cut around it with his
diamond. The hole is made through the center
by the sharp corner of a broken file wet with
turpentine in which all the camphor it will
take has been dissolved. SUPPLEMENT 548 con-
tains plans for making a good Wimshurst ma-

chine. We should advise plates as large as
24 inches.
(8994) G. H. asks: In the experiment

of the electrolytic decomposition of water to
the two gases, hydrogen and oxygen, can you
give me any figures of the size of plates or
plate surface necessary to produce one cubic
foot of oxygen gas at atmospheric pressure in
one hour and power required, and would such
gas raise under pressure a gasometer after the
style of a gasometer in a gas works”? A. The
size of the plates is not important in the de-
composition of water by the electric current.
The plates are of platinum, and a large plate
is too expensive. You will require 136 coulombs
to decompose 1 cubic foot of oxygen in one
hour. At least 1.5 volts must be used; more
will give less heat, since fewer amperes will be
needed. If you use 10 volts and 14 amperes,
you will have a fair result. The gas produced
will be like any other gas in pressure and other
properties. This method of producing oxygen
is a most expensive one. The chemical way is
much better.

(8995) G. O. H. asks: I have been
amusing my grandchildren Dby magnetizing the
blades of their pocket-knives with a horseshoe
magnet, using the ‘‘single-touch,” as I Dbelieve
it is called . drawing the magnet straight for-
ward, and returning in the same direction, using
the same pole a number of times without
change. Is there a simple process Dbetter
than this? A. The Dbest and simplest way to
magnetize a piece of steel with a magnet is to
draw the steel off one pole of the magnet, per-
haps ten times in the same direction ; then draw
the other end of the piece of steel off from the
other pole of the magnet the same number of
times. The magnetism is fixed by forcibly pull-
ing the piece of steel through and away from
the field of the magnet.

(8996) R. C. asks: Would you kindly

explain to me the workings of the radiometer?
A. The radiometer consists of a bulb of glass
exhausted to a vacuum of about one centi-
meter of mercury. Within are two cross arms
turning upon a pivot. These arms carry disks
of mica, which are covered on one side with
lampblack. The other side is metallic, shiny.
‘When heat falls upon the vanes, the black side
absorbs more readily than the metallic side and
becomes hotter. The molecules of the gas re-
maining in the bulb coming in contact with the
blackened surfaces are heated more than those
striking the shining surfaces, and consequently
rebound from the blackened sides of the vanes
with more force than from the shiny side, thus
causing a greater pressure upon the blackened
faces. The vanes lbeing able to move revolve
by the reaction, their blackened faces moving
away from the source of heat. If the vacuum
is either too high or too low, no motion is pro-
duced. If exposed to an intensely cold body,
the vanes revolve in the opposite direction.

(8997) W. W. L. asks: A train going
at the rate of one mile a minute, with a cannon
on one of the cars, loaded so as to give a firing
velocity of one mile per minute, the cannon to
be fired while the train is going at that rate in
the opposite direction. Iow far apart will the
train and the cannon ball be at the end of one
minute ? The resistance of the air is not taken
into consideration. A. If a train is going at the
rate of a mile a minute, and a ball be fired from
the tramn with a velocity of a mile a minute
in the opposite direction to that of the train,
it will in one minute be one mile away from
the train. This is Dbecause the cannon threw
the ball a mile a minute. The train with
the cannon on it, and the ball both before and
after it was discharged, traveled by its in-
ertia a mile in a minute in one direction,
while the force of the powder sent the ball
a mile in a minute in the opposite direction.
These two motions will put the ball and the
train a mile apart in a minute. But if you
stood by the side of the train as the cannon
was discharged, you would seem to see the ball
fall from the mouth of the cannon to the
earth and the train simply move away from it
one mile in one minute. 2. Again, if the cannon
were fired the same way the train was going,
how far would the ball be from the cannon
at the end of one minute? A. If the cannon
were fired in the same directlon in which the
train was going in one minute the ball would
be one mile ahead of the train, since it would
have the velocity of one mile a minute by the
inertia of the train and a velocity of one mile a
minute by the force of the powder. It would

actually have the velocity of two miles a min-
ute.

(8998) R. B. C. asks: What causes a
change of direction of the current in a simple
dynamo during each revolution of the armature?
A. The dynamo produces a current in the
armature coils by whirling them across the
lines of force of the field. These cross from
one pole piece to the other through the arma-
ture. A coil of wire when flatwise receives the
lines of force in one direction throeugh it. When
it has turned through a half circle, it receives
these lines in the opposite direction. The cur-
rent produced by the lines passing through the
coil in one direction is the reverse of the
current produced by the same lines passing
through the same coil in the opposite direc-
tion. So that the direction of the current
from a coil of the armature changes each half
revolution. The current is called alternating.
A commutator of a direct current machine acts
to reverse every other one of the alternating
impulses, and so the current comes out con-
stantly in one direction. All dynamos generate
alternating currents in their armatures. Dy-
namos with commutators give direct currents
outside. You would understand this much Dhet-
ter by reading some book, say Swoope's, price
$2, or Jackson's ‘“‘Elementary Electricity,” price
$1.50 post paid.

(8999) H. J. S. asks: Supposing the
diameter of the moon's orbit was reduced so
that the moon would revolve around the earth
so near to its surface that it would Darely
avoid scraping the mountain tops, and suppose
there was no resisting atmosphere to compli-
cate the problem. Suppose also that it was
moving in its orbit at its present rate of mo-
tion. What would Dbe the time required for
one revolution around the earth? Would the
earth’s gravitative power draw the moon to it-
self, or would its momentum, or centrifugal
tendency, send it back into the heavens to re-
volve eventually in the same orbit that it now
does? A. If the moon or any other body were
to revolve around the earth so as just to es-
cape its surface, its time of revolution would
be 1 hour 24 minutes 39 seconds. This may
Dbe computed as an application of Kepler's Third
Law, for which consult any astronomy. The
supposition that the moon in this position
should move with its present rate of motion
cannot be allowed. It could not move with its
present rate and be so near the earth. It
would fall into the earth very speedily. Its
present rate of motion is exactly right for its
present distance from the earth. To prevent
it from falling into the earth at the nearer
distance supposed, its rate of motion must be
greatly increased, so that it would go around
the earth in the time given above. As to
what would happen later on, what you. will
say to that depends upon whether you accept
Darwin's hypothesis of tidal evolution. Into
this question we will not enter, since we have
not the space for it. We will refer you to
Young's ‘“‘Text-book of General Astronomy,”
price $3.50, or to Ball's “Story of the Ileav-
ens,” price $3.50, the last chapter of which
is devoted to this subject.

(9000) C. H. asks: 1. Would you
kindly let me know of some cheap way of
making oxygen that could be used for an oxyhy-
drogen flame? A. There is no cheap way of
making oxygen. It is commonly made by heat-
ing a mixture of equal parts of chlorate of
potash and dioxide of manganese in a metallic
retort, but is not a safe operation except for a
person with some knowledge of chemistry.
2. Does hydrogen mixed with oxygen give much
more heat than mixed with air? A. Hydrogen
gives a hotter flame with oxygen than with the
air. It is not, however, used for the oxyhy-
drogen Dblowpipe unless for metals which melt
above the temperature required for platinum.
Street gas is commonly employed with oxygen
in the so-called oxyhydrogen blowpipe, and
this flame is hot enough to melt platinum. 3.
Kindly let mesknow will sand readily melt when
heated with the above gases, or does it require
to be mixed with some other substance, and if
so kindly mention which is cheapest and how
mixed? A. Silica (sand) is not melted by the
oxyhydrogen flame. The heat of the electric
arc is employed for that purpose. If, however,
the sand be mixed with an alkali, soda or pot-
ash, as in making glass, it may be melted in an
ordinary furnace. For this, see works upon
glass making.

(9001) - R. R. wants to know how to
bend flash boiler tubing without flattening ends.
A. For making Dbends in 3; extra strong iron
pipe as small as shown in your sketch, you
must heat the parts of the pipe represented
by the bend and slowly bend it to the required
shape. If it flattens a little, it may be squeezed
sidewise in a vise to keep it round. A good
Dblacksmith can bend such pipe with very little
distortion.

(9002) W. C. asks for a method of
‘“setting” the colors of pressed flowers. A.
Either dust salicylic acid over the plants as
they lie in the press, or prepare a solution of
1 part of salicylic acid in 14 parts of alcohol;
soak blotting paper in this solution, and place
a sheet so soaked above and below the flowers
when pressing.

(9003) J. E. W. asks: What is the

Dbest material for putting a bright finish on
hasps, hooks, and staples? A. Charcoal mixed
with the sawdust in the tumbling barrel, with-
out oil, is much in use for brightening tum-
bled work. The oiling should be a separate
operation after the cleaning, which may be
done with sawdust wet w*th linseed oil.

NEW BOOKS, ETC.

PERSPECTIVE DRAWING. Instruction Paper.
American School of Armour Institute
of Technology. Chicago. 1902. Pp.
69. 8vo.

The correspondence schools are playing so
prominent a part in education, that their pub-
lications deserve attention. It must be con-
fessed that the presentation of the subject in
this book is clear, and particularly well adapt-
ed for school purposes.

THE CHEMISTRY OF INDIA RUBBER. In-
cluding the Outlines of a Theory of
Vulcanization. By Cari Otto Weber,
Ph.D. London: Charles Griffin &
Co., Ltd. Philadelphia: J. B. Lippin-
cott Company. 1903. 8vo. Pp. x,
314. Price $5.50.

It is the purpose of this book to deal with
the analytical methods which are most ex-
clusively the work of IR. IHenriques, more par-

ticularly as regards rubber substitutes, so
called, and the author's researches, chiefly
concerning India rubber itself, and the vul-

canization problem. This refers to work done
within the last ten years. Before that time
India rubber analysis, if it existed at all, was
unknown to the outside world. Manufacturing
processes as such, have not been dealt with.
To have done so would have resulted in the
destruction of the unity and aim of the work.
The book is probably the best on the chemis-

try of India rubber which has so far been
published.
THE ART OF ILLUMINATION. By Louis

Bell, Ph.D. New York: McGraw Pub-
lishing Company. 1902. 8vo. Pp.
345.

The Dbook deals not with the problem of
distributing the illuminants Dbut with their
application, and treats of the illuminants
themselves only in so far as a knowledge of
their peculiarities is necessary to their intelli-
gent use. To compress the subject within rea-
sonable Dounds, the general principles have
been discussed rather than concrete examples
of artificial lighting. A Dbook- of this character
should tend to correct some of the commoner
errors and failures in illumination.

FacTtory Accounts. Their Principles and
Practice. By Emile Garcke and J.
M. Fells. London: Crosby Lock-
wood & Son. New York: D. Van
Nostrand Company. 1902. 12mo.
Pp. xviii, 248. Price $3.

No doubt this bock was the first attempt
to discuss scientitically the principles relating
to factory accounts, and the methods by which
those principles can be put into practice and
made to serve important purposes in the
economy of manufacture. The authors are
probably correct in their statement that ware-
housemen and bhusiness-men are for the most
part content to accept accounts which are not
capable of scieatific verification and which
can be regarded only as memoranda of trans-
actions.
matters of factory routine and registration,
not previously dealt with, are included. Al-
though the hook treats the subject largely from
the Iinglish standpoint, it should be welcomed
by American factory proprietors.

THE STEAM TURBINE. By Robert M. Neil-

son. London, New York, and Bom-
Lay: Longmans, Green & Co. 1902.
8vo. Pp. xii, 163. Price $2.50.

Since the steam turbine is likely to be ex-
tensively used in the future, a Dbook on the
subject should Dbe of unusual value. Litera-
ture on the turbine has so far consisted chiefly
of descriptions of the principal features only,
or of accounts of the results of tests. The
author has endeavored in this book to describe,
not only the principal parts of leading types of
steam turbine, but also small details which
have such ~ preponderating influence in deter-
mining success or failure. The mathematical
reasoning contained in the Dook- is simple.

AN ELEMENTARY TREATISE ON THE ME-
CHANICS OF MACHINERY. With Spe-
cial Reference to the Mechanics of
the Steam Engine. By Joseph N.

LeConte. New York: The Macmil-
lan Company. London: Macmillan
& Co., Ltd. 1902. 8vo. Pp. x, 311.

Price $2.25.

The author tells us that this book is the out-
come of a course of lectures on kinematics and
the mechanics of the steam engine. The first two
parts embody the more important principles of
what is generally called the kinematics of ma-
chinery, though in many instances dynamic
problems which present themselves are dealt
with, the real purpose of the book Dleing the
application of the principles of -mechanics to
certain problems connected with machinery.
The third part treats of the mechanics of the
steam engine, since that machine is perhaps
the most important from the designers’ point
of view.

ReAL THINGS IN NATURE. A Reading
Book of Science for American Boys
and Girls. By Edward S. Holden,
Sc.D, LL.D. New York: The Mac-
millan Company. London: Macmil-
lan & Co., Ltd. 1903. 16mo. Pp.
xii, 443.

This is a children’s book intended to be
as useful and interesting as it can be. It ex-
plains in an easily-grasped way something of
scintific things, which every boy and every
girl sees. The field covered is wide. [The
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In this present fifth edition some’

author has divided his work into nine books.

The first deals with Astronomy; the second

with Physics; the third with Meteorology ; the

fourth with Chemistry ; the fifth with Geology ;
the sixth with Zoology ; the seventh with Bot-
any; the eighth with the IIuman Body; and
the ninth with the Ilarly IHistory of Mankind.

The boy who reads this book or studies it from

beginning to end ought to know more than

many of his elders.

CHAMBERS’S CYCLOPEDIA OF ENGLISH LITER-
ATURE. New Edition by David Pat-
rick, LL.D. A History, Critical and
Biographical, of the Authors in the
English Tongue from the Earliest
Times Until the Present Day. With
Specimens of Their Writings. Vol. L.
London, Edinburgh, and Philadel-
phia: J. B. Lippincott Company.
1900. Pp. 832.

Most of our readers are probably familiar
with the old Cyclopedia of English Literature
edited by Br. Chambers. The work was the
tirst of its kind published in Iingland, giving
as it did a conspectus of English literature by
a series of extracts from the more memorable
authors, set in a biographical and critical his-
tory of literature itself. In this new edition,
which may well be regarded as an entirely
new enterprise in itself, the essential plan
of the original cyclopedia has heen adhered to,
but considerably developed. Old Inglish litera-
ture, formerly discussed in three pages, now
cccupies more than ten times the space; mid-
dle English has no longer some twenty pages
allotted to it, but ninety. In the first volume
alone, over fifty authors not named or hardly
named in the older issues, are treated and
illustrated Dy selections from their works.
One of the characteristically modern features
of the new C(yclopedia is to be found in the
work of specialists. Dr. Stopford Brooke,
Andrew Lang, Sidney Lee, George Saintsbury,
and Edmund Gosse are a few of the more
prominent critics who have contributed special
articles on men with whose writings they are
intimately acquainted. The historical surveys
prefixed to the several sections were unknown
to the old Cyclopedia, and constitute a most
valuable addition to the new Dbook. The same
holds good of a large number of critical and
biographical articles. Summing up this new
enterprise as a whole, it may be said that
the aim has been to carry out Dr. Chambers's
plan more perfectly than he was himself able
to, and to produce a cyclopedia more fully
representative of our present and past literary
history at the commencement of the twentieth
century.

AMERICAN ELECTRIC AND AUTOMOBILE PAT-
ENTS MoNTHLY. Compiled by James
T. Allen, Examiner United States
Patent Office. Washington, D. C.:
American Patents Publishing Com-
pany. Price $5 per annum.

Mr. Allen has undertaken the task of pre-
paring a compilation of the patents included
in over four hundred sub-divisions of the Pat-
ent Office classes. The publication contains di-
gested patents covering the subjects of electro
chemistry, electric lighting, electric railways,
electric signaling, electric conductors.

N. W. AYER & SoNS’ AMERICAN NEws-
PAPER ANNTAL. 1903.

The Ayer Annual comes to us this year,
portly and complete as ever. It contains a
carefully prepared list of papers and periodicals
published in the United States, Territories, and
Dominion of Canada, with valuable information
regarding their circulation, issue, date of estal-
lishment, political or other distinctive features,
names of editors and publishers, and street ad-
dresses in cities of fifty thousand inhabitants
and upward, together with the population of
the counties and places in which the papers are
published, according to the United States Cen-
sus of 1900. In this new volume will be found
a most valuable list of newspapers and periodi-
cals published in Hawaii, Porto Rico, Cuba, and
the West Indian Islands, which list, we are as-
sured, is compiled from the latest obtainable
information. A description of every place in
the United States and Canada is given in which
a newspaper is published, and likewise some
brief account of railroad, telegraph, express,
and banking facilities. Colored railroad maps
to the number of fifty-eight indicate the loca-
tion and number of railroads of the United
States and its possessions, (Canada, and the
West Indies. The vote of states and counties
at the DIresidential election of 1900 likewise
finds a place in the volume. In the latter por-
tion of the hook will be found a list of the
newspapers of the United States and Canada
arrange@ Dby counties, with a description of
each state, territory, province and county, giv-
ing the location, character of Surface an1i svil,
chief products and manufactures. Separate
lists of railroads and agricultural publications
will prove of help to the manufacturer.

ANNUAL REPORTS OoF THE WAR DEPART-
MENT FOR THE FiscaAL YEAR ENDED
Ju~E 30, 1902. Supplement to the
Report of the Chief of Engineers.
Reports of the Mississippi River
Commission and Missouri River Com-
mission. Washington: Government
Printing Office. 1902. Pp. 215.

DIVINE ScIENCE AND HEALING. By Malinda
E. Cramer. A TextBook for the
Study of Divine Science, Its Applica-
tion in Healing, and for the Well-
being of Each Individual. San Fran-
cisco. 1902. Pp. 293.
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Dispensing cabinet, Campbell & Wcaver.. 726,635
INDEX OF INVENTIONS 000 or MEIAL g Bogr che]clﬁ G. .\II Clgnnlo)r Rniehi T 7%6 gii) / E“t()l}%%ds”?ho lzueakRetula'ilEl 1
& oor equalizer, V. e Knig .. € by sen mg ree 2c. stamps or
For which Letters Patent of the w“r ers e Door holder, T. W. Brittingham ........ 726,626 the: Tdeal Hand- “4.7 126 pages
Dough mixing and kneading machine, Allen FREE. The la,test Encyclopedm of
United States were Issued Without Steam powe,w & MOOTE tuuirieerneennaanasnnananns 726,491 Armss Lowders, éslg,d ana (ﬁqgletsAdg/l%g;
use our Foot Hand P Draft appliance, S. H. Tinsman....... 726,481 tion F1 T
for the Week Ending Mahinery.  Bend fo i momory Drat app“ﬁnce; detachable, M. Segal ... %g:m% IDEAL MFG. CO., 2% U 8t., NEW HAVEN, CONN., U.S.A.
A-Wood-working Machinery, raft equalizer, . aingor..... ,44(
April 28, 1903, B—Lathes, etc. 4 Draft equalizer, three horse, O. E. Abbey.. 726,611 Th S D F
SENECA FALLS MFG. CO. Draw bar, C. E. Rhoads .......... 726,759 e uperlor Ome ur“ace
AND EACH BEARING THAT DATE. yat LS . e = Dredging bucket, R. W. Christian . 726,640
095 Water St., 3zneca Falls, N.Y, Dress shield, F. A. Schultz ........ 726,357 | 18 designed to heatsmall cottages, offices,

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

Acid, manufacturing muriatic, G. E. Hipp. 726 533
Addlng machine, A. H. Stanton.......... ,586
Advertisement displaying apparatus, W.

Britain, Jr. ... ciiiiiiiiiiiian. 726,250
Advertising system, J. S. Mather.. 726,444
Aerial apparatus, La France & Wr|ght . 726,543
Agricultural implement, R. E. Clarke...... 726,642
Air brake graduating release appliance, E.

G. Shortt ......coeeiiinieeiiinnninnnns 726,469
Air brake mechanism, T. J. Quirk......... 726,459
Air under pressure, apparatus for delivering,

H. DaviS ...viiiieinnneenoconacnsonens 726,263
Alloy, W. G. Stevens .. 726,688
Animal trap, S. Robinson . 726,350
Apparel, N. F. Hurdel ......... oo 726,299
Awning support, J. Springard .... .. 726,583
Bag filling machine, C. A. Fisher ....... . 726,275
Bag holder for grain chutes, etc., C. L.

Squire ciiiiiiiiiiiiiiiiiiiiiiieae, 726,584
Baling press, J. W. Hamilton. 726,284
Baling press, M. B. Jones....... 726,694
Ball. See Golf ball.

Banana shipping case, F. Schmitz 726,578
Band hook and blank the

son 726,763
Bathing sandal, slipper, etc., . 726,778
Battery charging device, storage, H. Lemp 726,548
Bearing, hub, I. Metzger .......ccccveeueee 726,324

Bearing, shaft or journal, W. A. Hoyt.
Beating engine, M. A. Mills

. 726,295
. 726,726

Bed corner fastener, M. F. Maddox .. 726,554
Bed, hospital, J. R. Smith.......... ... 726,472
Bed, portable, W. J. Curry........... . 726,408

Bedstead attachment, E. J. Barealo. . 726,393
Bedstead canopy support, turnback, .

Palmer ........ccciiiiiiinennnnnnnnnanns 726,563
Beer finishing apparatus, J. F. Wittemann 726,486
Bell attachment and burglar-alarm, door, E.

Snedeker ......c..cciiiiiieiitiiecnaans 726,366
Belt ends, joining woven, O. E Geisel.... 726,670
Bicycle canopy, M. Zech ................. 726,610
Billet heating furnace, E. H. Carroll . 726,814
Binder, temporary, F. B. Towne.......... 726,785
Boat, submarine, S. Lake ......ce0000vuue 726,705
Bobbin or cop builders, yarn guide control-

ling mechanism for, P. Purcell 726,570
Boiler, H. B. Hemphill ........... cesees. 726,683
Boiler brace, steam, W. E. Niles.......... 726,450
Boiler cleaner and water purifier, J. A. Ray 726,346
Boiler fire box, C. Vanderbilt ...... . 726,382

Boiler system, flash, A. F. Macdona
Boilers, fusible plug for steam, J. Phllp .
Bolting sieve cloths, device for cleaning, J.

. 726,442
726,567

.............................. 726,319

Book, electric light and power station ac-
count, W. E. Jenkinson .............. 726,538
Book lear holder and marker, B. S. Gorby. 726,675
Boot or shoe jack, H. Perry.....cececeeeees 726,745
Boring and reaming machine, G. A. Ensign 726,662
Bottle, P. C. Traver ......eecececeeeccces 726,594

Bottle capsules, machine for the manufact-
ure of, W. Langbein ......ccc0vevn.. . 726,800

Bottle for contalnlng sauce, condlments, etc .y
L. A. Calhoun .....ccecevevecncncene 726,402

Bottle, non-refillable, L. C. Edwards ...
Bottle, non-refillable, G. Aurnhamer
Bottle stopper, paste or mucilage, A. Merrill

726,519
726,811
726,724

Bottle stoppering apparatus, S. Burkman.. 726,505
Bottles, jars, etc., cap or closure for, E.

NOMtON  tiivivieerneereoconoeneacnanans 726,451
Boxes, machine for maklng shooks for, H.

W. MOIZAN ....ojecececsncsnccccncsnns 726,329
Brake shoe, railway, J Player .......... 726,339
Bread and making same, malted, R. Gra-

ham .....ceiieiiiiiiiiiiinan. eeeeen... 726,283
Bridge guard J. S. Richardson . . 726,348
Brush, M. M. Lahue... . 726,544
Brush, D. F. Maher . 726,716
Brush, W. A. Mills 726,727
Brush, scrubbing, M. B. Tat 726,480
Buckle, A. W. Kruemling. 726,312
Buckle, belt, F. Dodge ......cocu0cue . 726,654
Burglar alarm system, E. T. Holmes...... 726,292
Butter treating compound, G. W. Nelson.. 726,334
Button, Brown ...........0c0000.. 726,630
Button and button fastening, G. W. McGill 726,448
Button, collar, M. Mallory....726,717, 726,719
Calculating machine, F. C. Rinsche 726,803
Calipers, F. A. Hatch ............... . 726,287
Camera, C. W. Schober .......c.ccoveeeee 726,356
Camera, panoramic photographic, J. E. Len-

F: £ - 726,313
Can ending machine, L. Lambin ........ 726,799
Canals, docks, or other hydraulic works,

apparatus for controlling flow of water

from rivers, etc., to, C. E. Livesay.... 726,316
Car, Fassett & Warren ........cceceuvene . 726,663
Car construction, steel, A. B Bellows 726,499
Car coupling centering device, E. F. Chaf—

fee, reissue ........cciiiiiiiiiiiienne 12,106
Car door operating gear, coal or coke, W.

F. Kiesel, Jr. .......ccciiiiiiiinnnns 726,541
Car fender, W. E. Zachry 726,390
Car mover, portable, F. D. Rope 726,764

Carbon black, apparatus for the manufacture

of, F. W. Porsch ......covevviiinnnns 726,341
Carding engine, traveling flat, Batten &

Hayes ...ovvvevecerenecnnnacancans 726,496
Carriage escapement dog, C. B. Yaw.... 726,489
Carrier apron, C. Colahan .......ccceeeeee 726,257

Carton making machine, E. C. Lovell.
Cartridge, blank, O. Schuette.........

726,653
726,579

Carving tool, A Deaton ...eceeieccecncns 726,516
Case. See Banana shipping case.
Caster, H. MoDonnell ..........ccecevene 726,447

Cement and gravel separator, J. Behm....
Centrifugal drier, M. O. Kasson
Chain, drive, Z. T. Furbish.........
Chopping knife, T. J. Lavender

726,498
... 726,696
.. 726,669
. 726,707

Chuck, drill, E. C. Wysong ....... 726,388
Churn, W. B. Preston .....ceccceceeeces 726,753
Cigar wrapper cutting machine, F. E. Kel-

BOY  tiiiiiiiiiiieiiesaaasaseaaaas

Cinder guard, Morse & Tuggle
Clipping machine, electric, J.
Clock, E. Fitch .........iiiieeennnes
Clothes drier, folding, G. Church
Clothes drying attachment, steam radiator,

726 641

. L. Richardson ........cccceceeeens 726,349
Clothes line prop, E. J. Prest 726,457
Clothes line reel, J. McKee..... . 726,449

Clothes wringer gear casing, J. W.
Clutch, friction, W. A. Young
Cluteh, friction, M. R. Conway
Coffee making machine, L. Bezzera

Coffee, manufacturing, W. E. Baker.. 726,812
Coffee or tea pot, E. Wilkinson..... 726,810
Coffee, roasting, L. Giacomini............ 726,279
Coffee roasting apparatus, L. Giacomini.. 726,280
Coil heating furnace, C. Mercader......... 726,556
Coin freed mechanism, W. J. Wilson...... 726,387
Color plates, etc., holding and registering

hook for, O. H. Quetsch ....ccovceues
Comb, E. B. Kingman ......
Commode, J. N. McGrew ...........

Composition of matter, E. P. Smith T
Composition of matter, making, E. P. Smith

Conveyor, J. Harmon ......ccceeceececees 726,286
Cooking apparatus, electrical, J. I. Ayer.. 726,241
Cork extractor, R. T. Fetrow ...ccccecese 726,273
Corking apparatus, E. Berliner . . 726,621
Corn carver, A. M. Furrow ...... . 726,524
Coupling pin, J. F. Schweigerer.... . 726,829
Crate, folding poultry, A. McDonald...... 726,333
Cream separator, centrifugal, O. Anderson.. 726,237
Crusher and pulverizer, M. F. Williams... 726,60

Cultivator, L. E. Waterman......
Curtain pole tip fastener, C. B.
Curtain stretcher, F.

... 726,539
. 726,381
.. 726,791

Dental bridgework, V. von Unruh
Depurator, C. E. H. Armbruster...

MACHINE SHOP OUTFITS.

S=°SUP
| T00LS:~SUPPLIES

) SEBASTIAN LATHE (0 civimmirio

d Turret lLath Plan-
FOOt and POWEI‘ %r‘;, Shapers?and'brﬂ?sljres:tﬁa

SHEPARD LATHE CO.. 133 W. 24 St., Cincinnati, O.

*RREWNORCA?

It’s a Guarantee of Quality
2,000,000
Sold in 12 Years

Booklets mailed free

The Andrew B. Hendryx Co.
New Haven, Conn., U.S. A.

WALWORTH
PIPE VISES

are the Heaviest and
Strongest vises made.
RENEWABLE STEEL JAWS.

WALWORTH MFC. CO.,
128 TO 136 FEDERAL STREET, BOSTON, MASS.

Veeder Ratchet =nd Rotary Counters

voting machines, neostyles,
l.elephones‘ nickel in slot machines
and automatic machinery generally
to register the number of pieces or
quantity of material produced—for
any purpose requiring a small, light
and accurate counter.

CATALOGUE FREE
THE VEEDER MFG. CO.
HAR' TFORD (,0\1\.

Makers of Cy

Counters and Fine Castings.

T ey

Price, #1.00

A UNIVERSAL
POCKET MEASURE

The only practical all around measure
Wever made. Measures curves of all kinds
as easilfy as straight work. Simpler than
a rule for it i8 a revolving Tule. A time,
brain and money saver. Absolutely ac-
curate. Measures any distance. Can be
set to ‘‘zero” at will. Any one can use it.
Highest endursements. Circular free.

STECKENREITER MFG. CO.,
96 LAKE STREET, CHICAGO.

‘'THE TURNER BRASS WORKS
57 MICHIGAN ST., CHICAGO.

ALUMINUM.BRASS AND BRONZE CASTINGS
MACHINING, STAMPING.SPINNING POLISHING,
ESTIMATES FURNISHED ON SPECIAL WORK.

Palmer Complete 17-ft. Launch, $195

MARINE ENGINES. BOAT FRAMES

Catalog Free

'.Q&L.MER_FROS- cos—cos, CcT.

THE EUREKA CLIP ,

The most useful articleever invented
tor the purpose. Indispensable to Law-
yers, Editors, Stndents, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In'boxes of 100 for 25c.
To _be had of all bqoksellers, stationers
and notion dealers, gr by mail on receipt
of price. Sample card, by mail, free. Man-

‘g "ON 9ZI§

ufacture By Consolidated Safet
Pin Co., Box 121, Bloomfield, N.
THE _pFASTERN (JRANITE ROOFING (@
. '685 IRVING BUILDING,
1903 NEW YorA_ 4

ORIGINAYUE; QF -

PERFECTED GRANITE ROOFING
WHICH HAS BEEN ADOPTED BY THE
'LEADING RAILROADS, MANUFACTURERS.ARCHITECTS axo BUILDERS
AS THE STANDARD READY ROOFING.
!VRITE FOR TESTIMONIALS, PHOTO PAMPHLET AND SAMPLES‘},

TOURIST CARS

via NICKEL PLLATE ROAD are famous for their com-
pleteness and luxurious comfort, have finest equipment
throughnut colored porter, and are personally con-
ducted by special agent. Second class tickets available.
qsstheseﬁocalj:J.geut\sI or 1‘1?1qu§réa (gf AW v %ccleston&. Df P. A,

roadway, New York City, or Payne, Gen t«
291 Main Street, Buffalo, N. % yne As

Copies
L SR etters
"Whlle You

Use your own paper.
Any pen, any ink, no press.

Government Officials, Colonists, Farmers,

will find it invaluable.
Every man who writes letters should write for prlree it

his stationer does not keep it. We man
““ Ditmars ”’ Typewriter Ribbons
and Carbon Paper.
PEN-CARBON MANIFOLD CO., Dept.I. ,

146-9 Centre St. New York,U.S.A.

Drill bit, Clark & Currier ...........ccc..

Drum rack, portable, J. W. Pepper........

Dye and making same, blue basic, E.
Fourneaux ........c.ceiieceencececnnns

Dye, black azo, M. Kahn ........

Egg or fruit hox, H. C. Sumpter

Egg preserving compound, J. M. Brooks..

Electric circuit, E. F. Northrup..........
ElectrlcTclrcult controlling mechanism, G.
11 L L R T R T LT R

Electric control mechanism, E. Thompson ..
Electric currents, apparatus for the gene-

ration and direct electrolytic applica-

tion of, F. E. Elmore ......ccce000eee
Electric cut out, L. J. Mulvaney..
Electric furnace, E. A. Sjostedt
Electric track circuit and insulatlng same,

A. Everett ............. cseccens
Electrlc wire support, B Cullen ..........
Electrical and selective distribution, J. S.

Stone t.ieiiiiiiiiiitreiteneann ,368,

Electrodes, forming accumulator, G. J. Scott
Elevator electrical control, J. D. Ihlder....
Elevator safety device, Drum & Doyle.
Elevator safety device, electric, A. Sundh.
Elevators, automatic control system for, B.
N. Jones
Embroidery seam, C. E. Bentley ..
Engine. See Beating engine.
Engine reversing mechanism, C. E. Mack..
Engine vaporizer, explosive, G. A. Gemmer

Engines, means for regulating the pressure
in evaporators and cold vapor, E. Josse
Envelop, safety, E. C. Thumb .......
Eyeglasses, O. Gillette ......cc.cci0neene
Fabrics, thread and cord edge ﬂnlsh for,
H. A. Klemm ......c.ciiieeenneennans
Fan sticks to fan tops, machine for fasten-
ing, L. E. Elson .........
Farm gate, A. B. Blyholder.........

KFaucet, three way, D. W. Dinneen
Feed controller, automatic boiler,

Brunelle
Feed water heater and purlﬁer, J. Beha
Feed water regulator, W. H. Berry.....
Feeder, automatic boiler, S. Basch ..
Feeding mechanism, C. W. Gay ..
Fence post, cement, L. A. Pratt
Fence tool, wire, A. W. Post ..
Fender fastening, A. D. Ray
File, card, C. Keck ....
File, card or check, J
File, letter, C. Keck ceescnene ceees
Filling machine, F. M. Peters ......
Filter, beer, W. Haussermann ..
Kilter, water, T. Linke
Filtering, 0. H. & W.
Fire escape, J. Yost
Fire escape, B. Tenenbom..

F".““'

M ettt

Firearm holster R. M G Phillips ........
Fish hooks, combined card and book for
holdlng, A. W. Conner
Fish plate, C. H. Riggle
Fishing reel, J. Dreigser ....
Flower pot, W. Schaefer ...
Fluid under pressure, means or appllance
for transmitting, S. H. Brooks..
Flume gate rubbish diverter, J. F. Pierce.
Fly trap, J. W. Williamson ...
Folding machine, L. E. Elson
Folding table, J. E. Turner ..
Fruit grader, C. Rayburn
Fuel feeding mechanism, C. I. Filson.
Furnace, H. H. Huff ......
Furnace, R. S. Thompson
Furniture fastening device,
Fuse box, E. A. Wilson

Game, C. Williamson
Game apparatus, M. A. Davie
Game apparatus, J. Brinkmann ............

Garment holder and supporter, C. O. Barnes
Garment retainer, M. H. Mallory .. 726,718,
Garment support, K. M. Patterson........
Gas and air mixer, D. J. Archer..........
Gas burner, safety, H. W. Yerrington..
Gas check, G. A. Brachhausen.......
Gas engine, W. J. McVicker ..
Gas generator, C. W. Turner
Gas or explosive engine, L. A. C. Letombe
Gas or oil shut off, automatic, Fox & Waters
Gas or vapor burner valve, J. A. & A. H.

Bedworth ..
Gas producer, J. Reuleaux ...c..cceeceeee
Gas, treating fermentation, J. F. Wlttemann

Gate. See Farm gate.

Gate, Willilams & Van Valkenburg........

Gate, A. C. Hunt .......cceiieeennnnnnns

Gate fastener, frameless wire, S. P. Mec-
Caslin  .....ciiiiiiiiiieiienirneannanns

Gear, self-adjusting friction, G. T. Renner-
felt

Gear, speed, S. Dlamant

Gearing, J. R. Nye ......c..... .

Gem tcuttlng pollshlng machine, G. Purper

Glass, means for manufacturing sheet, A.
G. Hamm ......coviininnnnennennns

Glove form, A. Foulds ............

Gluing machine, blank, P. S. Smith........

Gold from ores, extractlng, F. J. Hoyt.
Golf ball, F. W. Smith, Jr. ..............
Golf ball, Browning & Boutwood 726,502 to
Goose call D. S. Fuller .........oiiiiinnnn
Governor, marlne engine, P. V. Cornils..
Grain binder, C. Colahan
Grain drier and cooler, C. F. Verrell.
Grapple, P. Rasmussen
Grave protector, F. Skienske
Grease cup, J. F. Lewis ........cc0ievunnne
Grinding or polishing machine, E. Cramer.
Gumming machine, H. D. Sisson
Gum attachment, magazine, P. M. Offutt ..
Gun, magazine bolt, C. C. Brooks
Guns, constructing, A. H. Emery........
Guns, device for regulating the

and counter recoil of, K. Haussner ..
Hammer, G. H. Rowe .......ccecuivuienns
Harness attachment, team, F. L. Ainsworth
Harrow, G. Sloan ......ccciceevcenncenenes
Harvester wheat shocking attachment, self-

binding, C. B. Cummons ...........c...
Harvesting machine, corn, P. P.
Hat fastener, W. A. Callanan
Hat rack, G. C. Hager .....
Hay carrier, W. Louden .............
Hay loader wind shield, G. A. Peterson
Hay rake, horse, G. Wilson

726,255
726,455

726,667
726,695
726,478
726,627
726,734

726,479
726,593

726,659
726,331
726,364

726,269
726,651

726,476
726,468
726,302
726,656

. 726,370

726,307
726,245

726,443
726,671

726,433
726,375
726,281

726,311

726,661
726,396
726,653

726 824

726,509
726,760
726,655
726,766

726,628
726,564
726,604
726,660
726,787
726,756

726,664

726 522

726,395
726,757
726,487

726,601
726,689

726,332

726,461
726,410
726,738

726,458
726,530

726 510
726,363
726,562
726,251
726,520

726,531

26,466
726,236
726,775

726,260
726,508

.. 726,633
.. 726,627
.. 726,652
.. 726,746
. 726,606

Head gate, J. H. Buttorff 726,401
Heating systems, automatic controlling de-

vice for steam, J. H. Davis .......... 726,264
Heel, boot or shoe cushion, Coffman & Dorn 726,405
Heel, cushion, H. F. Rooney .............. 726,464
Heel rand cutting and counting machine,

C. O. Ryberg ...ccvviiiiininnnnnananas 726,467
Hertzian waves, transmitting and receiv-

ing apparatus for, E. Ducretet ...... 726,413
Hides or skins, machine for treating, A.

F. JOnes .....ivieeeeceecinnnnnns eeees 726,306
Hinge, separable, G. H. Schiek ....... . 726,577
Horn support, amplifying, A. S. Marteu.... 726,320
Horseshoe, rubber, J. J. Colleran ...... . 726,643
Horses, device for administering mediclne

to, J. L. Reld ......cciviiiiiiinnnnnnns 726,460
Hose, device for winding metallic splral

Witzenmann & Schwarz ..... . 726,488
Hose, wire covered, J. F. McGuire 726,730
Hosiery, N. F. Hurdel evessscssssse 726,300
Hub and axle bearing, A. J. Thelrlng 726,373
Hub attaching device, W. D. alker ..... 726,383
Hydraulic press speed governor, H. Harmet 726 425
Index card, G. P. Knapp......ceeeeeeeennns ,439

(Continued on page 365.)
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stores, etc. Fitted with double feed doors.
Suitable for wood or hard or soft coal as /]
fuel. Heavy steel combustion dome with
interior dividing flue. Constructed with a
view tosimplicity, strength, heating capac-
ity and durnbmtz Can be regulated from
hving rooms without going to cellar.
Price list on application.

UTICA HEATER CO., Utica, N. Y., U. S. A,

AT gTE&@\VE@@

(Gasoline Motors

For AUTOMOBILES
and LAUNCHES

Can make prompt delivery Cata-
logue on application

LACKAWANNA MOTOR COMPANY
1448 to 1452 Niagara St.
BUFFAILO, N. Y.

MARINE Gasolene MOTORS

Experts for years have ranked our en%ne with the high-
est grade, and 1t is now being copied by other builders.
We always endeavor to be on top, and for 1903 offer an
engine built from Brand New Patterns, with new and
original features—just what other engines will have
five years hence.

1fyou want to be in the lead send for catalog fullu describ-
ing all parts, and then buy a * Rochester.’
ROCHESTER GAS ENGIME CO.,
693 Driving Park Ave., ROCHESTER, N. Y., U.S8. A.

ARTESIAN

Walls, Oil and Gas Wells drilled
by contract toany depth from50
103000 feet. Wealso manufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1200 feet.
Write us stating exactly what
i8 required and send for illuse
trated catalogue. Address
PIERCE WELL ENGINEERING AND SUPPLY CO.
136 LIBERTY STREET. NEW YOLK, U. 8. A.

GAS ENGINE DETAILS.—A VALUA-
ble and fully illustrated article on this subject is con-
tained in SUPPLEMENT No. 1'292. Price 10 cents. For
sale by Munn & Co. and all newsdealers.

ULDS Gas & Gasoline
ENGIN

are made mm & factory

devoted entirely to thelr
manufacture; by skilled
engineers and mechanic
who have given a life-time
to the study of this work,

ing part is made

mechanically perfect.
Stationary Engines, 1 to 50
h. p. Portable Engines,
8 and 12 b, p.
Our new 1llustrated catalogue
gives fuller particulars,
Ulds Motor Works,

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Auger,
FKile, Knife and Chisel Handles,
Whiffietrees, Yokes, Spokes, Porch
Spindles, Stair Balusters Table
and Chair Legs and other irregular
work.

216 River Street, Lansing, MicH,

8F~ Send for Circular A.
The Ober Mfg. Co.,10 Bell St., Chagrin Falls, 0., U.S.A.

BABBITT METALS.—SIX IMPORTANT
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123
Price 10 cents. For sale by Munn & Co. and all news.
dealers. Send for catalogue.

0000000000000000000000000004

¢ Bench
: Levels.

: Adjustable, with ground and graduated vials, ac- ‘

curate and very sensitive. Outer tube may be
turned s0 as to protect glass when not in use See
L 4 owrfree 112Egra,&‘a catalogue for prices. THE L.
oS ox 13, Athol, Masa., U.S. A. €

S, €
0000990996606090969990996694

¥8u USE GRINDSTONES ?

[f 80 we can suppiy you. Ali sizes
mounted and unmounted, always
kept in stock. Remember, we make a
specialtyof selecblng stones for all spe-
cial purposes. Ask for catalogue

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

APPLE MAGNETO
$10 up Does away with

Batteries for
Write for Gas Engine
descriptive circular.

Ingition
The Dayton

Electrical 80 S, St. Clair St.,
Mfg. Co., Dayton. 0., U.S.A.
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Valuable Books

REVISED and ENLARGED EDITION

The Scientific American

Gyclopedia ===

Notes and 9
Queries. %
15,000 R eceipts. 734 Pages.
Price, 85.00 in Cloth. $6.00 in Sheep. $6.50
in Half Morocco. Post Free.

This work has been re-
vised and enlarged,

900 New Formulas.

The work is 80 arranged
as to be of use not only to
the specialist, but to the

eneral reader. It should

ave a place in ever
home and workshop.
circular conmlnlng full
Table of Contents will
be sent on application.

Those who already have
Ege Cyclopedia may obtian

e

1901 APPENDIX.
Price, bound in cloth, $1.00
postpaid.

TWENTY-THIRD EDITION

EXPERIMENTAL SCIENCE.

By GEORGE 1. HOPKINS
Revigsed and Greatly Enlarged. 2 Octavo Volumes. 1,100
Pages. 900 1llustrations. Cloth Bound, Postpaid,
$5.00. Half Morocco, Postpaid, $7.0.
Volumes Sold Separately: Cloth. $3.00
per Volume; Half Morocco,
per Volume.
EXPERIMENTAL SCIENCE is so well knowrn to
many of our readers that it is hardly necessary now to
give - a description of
this work. Mr. Hopkins
deciced some months
ago that it would be
necessar{ to prepare a
new edition of this work
in order that the. many
wonderful  discoveries
of modern times might
be fully descrlbed in its
es. Since the last
tion was published.
wonderfu] develop-
ments in wireless teie-
gr&phy, for example,
ave been made.
was necessary. there-
fore, that a good deal of
new matter should be
added to the work in
order to make it thor-
o hl{‘up-to-date, and
with this object in view
200 pages have
been added. On ac-
count of the increased
size of the work, it has
been necessary todivide
it into two volumes,
handsomely bound in
buckram.

A Complete Electrical Library.
By PROF. T. O'CONOR SLQANE.
An inexpensive library

W}"

u;mo'\

LOPEDIA

RECE!!
-, NO
o ‘Sq“wm:s.

of the best books om
Electncitﬁ Put up in a
neat fo ing box

a8
shown in cut. Kor the
student.the amateur,the
workshop, the electrical
engineer, schools and
cplleges. Compnsmg five
books. as follows:

Arithmetic of Electriclt

38 pages

Electric Toy Maklugs 140 |
pages, . .

How to Become a Suc-
cessful Electrxclan 189
pages, . hm

Standard Electrical Dic-
tionary, 682 pages, $3.00 -

Electricity Slmpjlﬂed 158 Five volumes, 1 300
pages, . . . $1.00 and over 450 illustral

A valuable and wndispensable addition to every ubrlvnl

Our Great Special Offer.—We will send prepaid
the abovefive volumes, handsomely bound in bluecloth
with silver lettering, and inclosed in a neat fold: box,
as shown in the illustration, at the Special Reduced
Price of $5.00 for the complete set. The regular
price of the five volumes is $7.00.

The Progress of Invention
In the Nineteenth Century

By EDWARD W. BYRN. A.M.

Large Octavo. 480 Pages
300 Iltustrations. Price®
Mail, Postpaid. Hal, Red
orocco, Gilt Top 84.00.

THE most important book
ever published on invention
and discovery. It is as read-
able as a novel, being written
in 'Ipopulsr style.

he book gives a most com-
prehensive and coberent ac- §
count of the progress which
distinguishes this asthe “gold-
en age of invention,” resulb-
ing in industrial and commer-
cial development which 1is
without precedent. A chrono-
logical calendar of the leadi
inventions is one of the mos;
important features of the
book, enabling the reader to
refer at a glance to important
inventions and discoveries of
any particular year. The book
i printed with large type, on
fine paper. and is elaborately
illustrated by 300 engravings
and 18 attractively bound.

Mode;f;vn I;‘il;chine
Shop Tools

Their (onslruction Operation and Manipu-
ation, ]nclud’mz Both Hand and
chine Tools.

By W. H. VANDERVOORT. M. E.
Large 8vo. 576 Pages. 673 1lllustrations. Bound in Cloth.
Price %$4.00.

An entirely new and fully illustrated work, treating
the subject of Modern Machine Shop Tools 1n a
concise and comprehensive manner. Special care has
been taken to eliminate all matter not strictly pertain-
ing to the subject, thus making it possible to give the
reader complete {nformation pertaining to machine
shop tools and methods in a single volume at a mode-

rate price.

The work is logically arran%ed ; the various hand and
machine tools being grouped into classes, and descrip-
tion of each is fiven in proportion to their relative 1m-
portance. The illustrations regresent the very latest
tools and methods, all of which are clearly described.
Each tool is considered from the following points:
FIRST—Its construcmon. with hints as to its manu-

tactur
SECOND—Its operatlon. proper manipulation and care.
THIRD—-Numerous examples of work performed.
8" Full descriptive circulars of above books will be mailed
free upon application.

MUNN & CO., Publishers, 361 Broadway, New York

it |
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Indigo mixture and making same, B. Ho-

MOIKA . ..i.viveerenneenassassnconnnnns 726,688
Injector, S. K. Siple .............. . 726,770
Insulating material, W. R. Whitney ... 726,485
Jack, A. Stromdahl .............. .o 726,477
Jar closure, W. E. Brown .....eceeeeeee . 726,629
Journal bearings, mold for brass, Friese &

lbert ........... 726,523
Key ring, N. B. Stone 726,781
Kilns for burning, apparatus for setting

unburned ware in, J. E. Minter ...... 726,822
Lace fastener, shoe, J. Hennessey.726,289, 726,820
Ladder, extension, W. P. Hartigan ........ 26,682

Lamp attachment,

E. J. Gilmore :..

Lamp burner, W. L. Bogle ..............
Lamp burner, incandescent, C. Hubert.... 726, £97
Lamp carbon holder, electric are, H. 3

.59 3 2 5606000000 0000030000000000000 726,497
Lamp chimney, J. J. Perkins ............. 726,743
Lamp for liquid fuel, incandescent, A. Poef-

{49 | 5506,000000300000000000 300000000G0000 726,747
Lamp, incandescent gas, W. Schaefer ..... 726,76.)
Lamp kerosene oil burner, E. Humphrey.. 726,431
Lamp support, street, P. W. Shute ...... 26,773
Lamps, exhaustlng, J. W. Howell.. 726,293
Last, C. F. Pym ................ 726,755
Lathe B. M. W Hanson ....... 726,678
Lathe, last turning, J. T. Brown .......... 26,253
Leather working machine, H. F Dougherty 726,267
Letter box, H. B. Lambert................ 726,821
Letters for advertising boards, movable, T.

Knoblich .........ccoiiiiiiiiiiiannen, 726,702
Level, J. A. Traut .......ccoiieieuennnnns 726,377
Life preserver and swimm ing apparatus, W.

1 5 1371 C 5880000086006 000000006000000 726,784

Light transmitter, F. W. Porsch ..
fixture for vacuum tube,

Lighting,
Moore

Linotype galley,

. 726,340

. 726,328
726,725

. _E. Milholland

Linotype machine, P. T. Dodge .......... 726,412
Liquid dispensing vessel, L. G. Langstaff.. 726,645
Liquid raising apparatus, V. Schwaninger.. 726,359
Liquid separator, P. L. Kimball .......... 726,438
Lock. See Milk receptacle lock.
Lock, H. G. Carleton .........cciveveuenens 726,254
Lock, J. M. Owen ........cco.n. . 726,741
Locking device, C. F. Ritchel 726,832
Locker, D. Mayer (now D. Churchill).... 726,555
Locomotive tank coal conveyor, L. H. Lewis 726,711
Log hauling and loading machine, Miller &
Dickingon .........cciiiiiiiiiiiiiininn 726,325
Loom, filling replenishing, W. F. Draper.. 726,518
Loom, filling replenishing, C. F. Roper.. 726,574
Loom, filling replenishing, O. A. Sawyer... 726,576
Loom filling replenishing mechanism, B. F.
Austin .....ciieeiiecaiiecintnnenns 726,493
Loom harness frame, W. Fehr ............. 726,417
Loom shuttle controlling mechanism, C. F.
1 141) 115 P R 8 556 6008000800000 000000000000 726,573
Loom stopping mechanism, E. 8. Stimpson 726,589
Magneto, C. W. Holtzer ...........cc.cu0.. 726,687

Magnets to sp

Mat holder,

H. Prentice
F. T. Moore
door,
Match box holder,
Measuring instrument, I. B. Hagan

iders,

fastening field, H. G
. 726,347

S. F. Oliver .....
W. A. V. Porter

Metal treating furnace, M. J. Murdoch .. 726 728
Metallic tie and rail fastener, J. H. Gallag-

Li:19 56000000000000000000000000000000000 726,818
Microphone or microphone transmitter for

electrical sound transmission, F. W.

Senkbeil ......... il ... 726,360
Milk receptacle lock, J. L. Farley.. .. 726,271
Milling machine, S. R. Boyer ............ 726,248
Mold flask, extensible, J. W. Hoefers.... 726,290
Molder’s flask pin, W. J. Ball............

Molding apparatus,

Molding machi

Projectile, L.

Pulp guard, beating engine,
Culver

Pump, W. B.
Pump, duplex

Pump, rotary eccentric piston, M.

C. M. Day ....
F. W. Hastings

ne,

‘Molding machine, A. L. & O. Anderson.. 726,492
‘Mop wringer, A. W. Jones .............. 26,692
Mop wringer and scrubbing pail, combined,

J. Rosebush ........cccivivenerenannne 726,352
Motor controlling apparatus, J. D. Ihlder.. 726,303
Motor wheel, Rand & Castles............ 726,344
Mower, lawn, P. J. Tunny .............. 726,786
Mowers, etc., cutting apparatus for, T.

0. Bailey .............0000 50000000000 726,392
Multiphase windings, connectin, S.

G171 A 080006006008 0300800000600000 726,831
Multiphase windings, means for connecting,

W. S. Moody .....eevvveenncnnnnnnnns 726,445
Music recording machine, G. E. Prince. 726,754
Music roll perforator, E. B. & M. F. Gregor 726,676
Musical instrument, automatic, E. de Kleist 726,701
Needle for knitting, etc., F. B. Reuther.. 726,758
Net lifting machine, S. A. Ross.......... 726,465
Nitrocellulose fllms or sheets, manufactur-

ing, . Anthony .................. 726,614
Nut lock, T. F. O’Neil ... . 726,740
Odometer, J. N. Leach .........c.cc00ue 726,547
Oil can, non-explosive, T. J. Voorhies.... 726,595
Ore treating process, B. T. Nichols........ 726,802
Ores, etc., apparatus for crushing and sort-

ing, E. Ferraris ..........cc0cvivvunnn 726,521
Ornament, pendent, H. S. Kerr . 726,698
Oven, G. J. Schmid .............ci0iiinnen 726,828
‘Package tying device, D. A. Carpenter.... 726,404
Packing, metallicc W. G. Watson........ 726,808
‘Paper bag machine, M. Haigh ............. 726,528
Paper coating machine, C. F. W. Schu-

macher ........ciciiieiiieiniennnens 726,358
Paper cutting machine cutting beds, mount-

ing of, B. F. De Costa .........ce0u0n 726,266
Paper feeding machine, G. R. Williams.... 726,386
‘Paper jogger, L. B. Taylor .............. 72637"
Pattern, garment, O’Loughlin & Birming-

1LY ) S 565660000000 00000030000000 eee.. 726,739
Pen, fountain, J. Barnes ................ 726,495
Pen, tountain, C. Nichols & J. W. Spencer 726,561
Pencil, lead, C. von Schemnitzky ........ 726,767
Pencil sharpener, C. H. Williams.......... 726,385
Perforated bottom furnace, P. Patterson.. 726,338
Pessary, L. Hering ............cciivinnnn 26,532
Photographic shutter, J. S. Wright.. 726,608
Photographic shutter, M. Klaiber.... . 726,700
Piano. attachment, W. W. Saunders 726,354
Picture exhibiting apparatus, coin-controlled,

J. C. F. Atsatt .............ccivuiia, 726,240
Pictures or designs upon enameled metal,

etc., imprinting and fixing colored,

Greenley & Day ......cccoeieiennnnnns 726,526
Pigment and making same, W. N. Blakeman,

315 50000800000800000000000000000000030 726,623
Pigments, making, 5 Armbruster 726,239
Pile driver, F. A. von Eberstein .. 726,268
Pile driver, W. E. Sproul .............. 26,780
Pilot light and generator, T. W. Moran.. 726,558
Pin holder, C. F. & H. R. Brown........ 726,252
Pinene and producing same, derivative of,

N. Thurlow .....cccceceeececrcacacacns 726,783
Pipe coupling, F. N. Smith .............. 26,777
Pipes, conduits, etc., hanger for, A. B. Carll 726,636
Placket closer, Long & Larom ............ 26,715
Plant support, J. H. Broxey ............ 726,631
Planter attachment, corn, B. F. Gordon... 726,423
Plastic material, machine for molding, E.

W. Stevens .....cc.ceveececnccnananns 726,475
Pliers, C. S. Bonney ........... ... 726,794
Plow, ditching, B. D. Lemert ... 726,709
Pole, metallic, W. Maxwell... . 726,801
Potato digger, F. Heinrich... . 726,428
Potato digger, F. G. Lilly................. 726,549
Power transmitting device, I. Deutsch .... 726,517
Printer, check, F. Mutschler .............. 726,446
Printing press flies, jogger for, J. Kaup.. 726,435

. 726,291

726,424
. 726,259
726,650
. 726,712

P. Holmblad
H

force, E. B. Croy

Punch attachment, ticket, H. C. Watson.. 726,597
Race track amusement apparatus, W. H.
(631} i T T 568003000030300003008300000000 726,282
Rail contact shoe and support therefor,
Wheeler & Murphy .......ccocveeeenee 726,600
Railway crossing gate, B. A. Karr....... . 726,308
Railway gate signal, Stevens & Terborg.. 726,36
Railway rail, J. P. A. Hanlon............ 726,798
Railway rail fastener, W. N. Haring ...... 726,681
Railway rail fastening, R. G. Musgrove.... 726,559
Railway safety device, S. Rogozea ........ 26,351
Railway signal device, E. M. Cutting...... 726,512
Railway third rail guard, electric, J. Martin 726,721

(Continued on page 366.)

COLD GALVANIZING

air and sea water. Our Patent Process i8 now in use all over the country.

Save all the n g g by the hot process
by using our Pstem Cold balvamzmg Prmesx, as the amount of spelter
lost as dross in the hot process if used in our process will give sufficient
protection to any kind of work to make it rust-proof even against salt
Our licensees include U. 8. Gover t, The Standard OLl

Co., Herreshoff Boat Building Oo., Townsend & IDowney, Armour Packing Co. Licenses granted on royalty basa

Sample and custom work done at our factory, 108-110 W. 11th St. Main Office, 348 Broadway.

U. 8. ELECTRO-GALVANIZING ©O.

P MAKES AND BURNS
ITS OWN GAS.
No pipes, wires, tubes

or machine. Hang or set it
anywhere. Superiorto elec-
tricity and cheaper than
kerosene oil. Perfectly safe,
Conforms to insurance rules.
A perfect light for Home, Office,
8tore or Church. Agents wanted.
THE “BEST” LIGHT CO. ,Canton, Ohio-
87 E.5th 8t. Owners of orlghul p.ten'.l-

n each town to take orders for our new
& High Grade Guaranteed Bicycles,

Now 1903 Models
R ““Bellise,”” v $8.78
“Cossack,” i 810,75
"zlborlm," sbeanty $72.78

no better chyc,l:a :?d rlge1 4.75
other moc%lpuou want at
Choice of any

a.nd best equipmene on
cles. Strongest guarantee
ON_APPROVAI

y one wmwut a cent depost

| 323ty

. to an
3 n.nda!lowl(lD
befo: ase is blnding
500 Good 2nd-ﬁandw Wheels $3 fo $8.

bloycle until you have written for our fres
vlth l.ngs phmn hio engravings and full descriptions.

MEAD QOYGLE GOs Dept. 59-C, Chicago.

GASOLINE

ENCINES
Marine & Stationary
from 1-4 to 16 H. P.
A thoroughly satisfactory engine
at a moderate price.
Write for catalogue.
THE CLIFTON MOTOR WORKS.
33 E. Clifton A ve., Cincinnati, O.

GASOLINE AUTOMOBILES. — VALU-

able illustrated articles on the above subject contmni
many details of the motors and vehlcles are conta eg
in SUPPLEMENT Nos. 1099, 12 1295 and 1311.
Price 10 cents each. For sale by Munn & Co, and all
newsdealers.

Jump Spark Coils

For Gasoline Engine Work.
Send to the

Dow Portable Electric Co.,
for catalogue of spark oolls. plg%s,

carburettors and am-meters.

best that are manufactured.
General office, BRAINTREE, MASS.
Members of the National Association
of Automobile Manufacturers.

Induction Coils
Y4 to 18-in, Spark
Cut shows tygg olf shmall

coil X4, 16, , 1inc
si1zes, wit go]e changing
switches. Coils giving 20
to 60-in. spark made to
order. Price list on ap-
plication.

) o g .
Marine Gas Engines
Launches, Row Boats, Canoes and Boat Fittings. Our
prices are right, our work is right. Catalogue free.

THE GENESEE LAUNCH & POWER CO., Rochester, N.Y.

MAXlMUM POWER MINlMUM COST.

f youuse dpump for
beer. lard, aci s starch,
petroleum, ewer’s

mash, tanner’s liquor,
cottonseed oil or fluids,
hot or cold. thick or thin

j which does the most work at

the least expense. Simply

iy constructed. Can be run at

any desired speed. Perfect-

ill durable. All parts are interchangeal le Needs no

led workman. Derects guaranteed. logue free.
TABER PUMP CO., 32 Wells St., Buﬁalo. N Y., U.S.A

If You Want the Best Lathe and Drill |

GHUGKS =

a
ity, Cheap and Accurate.
Westcott Chuck Co'{s

Ask_for catalogue in Engl
IRST PRIZE AT COLUMBIAN

MONOPLEX INTERGUMMUNIGATING
TELEPHONE  $4.00 each

The simplest and most reliable instrument now on
the market. Absolutely guaranteed for one year.

iagrams and directions are })I\in and anybody can
install them. Send for circul ar describing three sys-
tems and the advantage of our instruments.

Oneida, N. Y,, U
h, Ii‘remﬂit Spanish or Geﬂmm.

. S. A,

 XPOSITION, 1893.

Price, 7 Station Instruments, 4,00 each
Price, 11 Station Instruments, 4.50 each
Price, @ End Instruments, 2.50 each

ATWATER KENT MF6. WORKS,
110 N. 6th St., Philadelphia, Pa.

Rawhide Pinions and
Accurate Metal Gears

Can furnish anything in
this line. Get our prices
THE NEW PROCESS RAWHIDE CO.
Syracuse, N. Y,

© 1903 SCIENTIFIC AMERICAN, INC.

"HANDS

Greh-Solvent instantly dissolves and removes

DIRTY ?

machine grease, paint and mk. Miles ahead of

soap. Harmless. Antise, gtic By malil, prepaid,

15c. and 235c¢., stamps. le free to dealers.
Correspondence solicited,

THE UTILITY CO., 227 Greenwich St., New York.

For Either

\Hand = Power

l This machine is the regular hand machine su
plled with a Eﬂwer base, pinion, countershat

, and can be worked as an ordinnry power
“machine or taken from its base for use as a
hand machine. Length of pipe handled
easily in small room. Illustrated catalogue
—price list free on application.

THE CURTIS & CURTIS CO.,

6 Garden St., BRIDGEPORT, CONN,

Macuine No, 18,
Range 2)44 in. R. H.

FRICTION DISK DRILL 4

FOR LIGHT WORK.

Has These Great Advantages:
The speed can be instantly changed from 0 to 1600 without
stopping or shifting belts. " Power applied can be graduated
to drive, with equal safety, the smallest or largest drills
within its range—a wonderful economy ir time and great
saving n drill breakage. §=" Send for catalogue.

W. F. & JNO. BARNES CO.,

Established 1872.

01999 Ruby Rtreet, - -

Rockford, I11.

BRODERICK £LASCON ROPE L0
ST LOULS, MO.

THE AERONAUTICAL WORLD

SUBSCRIRTION |.5°
B aCRIRTION $150 GLENVILLE, oHI0. |

/l m} ﬁnutomatlc Machines
7 FORMING WIRE

I "6
P from coil into shapes similar

. ao (4 to cuts. We can furnish ma-

chines or goods, as desired.
8F~ Send for Catalogue.
BLAKE & JOHNSON,
P. 0. Box 7, WATERBURY, CONN,
ALL

TYPEWRITERS 3%z

All the Standard machines SOLD or RENTED ANY-
WHERE at HALF MANUFACTURERS’ PRICES,
Shipped with privilege of examination. Send forCat.

Typewriter Emporium. 203 LaSalle St.,Chicago

Universal Safety Tread

Made to walk on with perfect safety.

Stairs,

Coal
Holes,

Car Steps,

For Elevators or wherever you wa.lk. safety is always
secured by its us

UNIVERSAL SAFETY TREAD CO , 45 Broadway, NewYork

Patents, Trade Marks,

COPYRI GNHTS, etc.,
Address MUNN 8 (;0., wagmm:..

Office of the SCIENTIFIC AMERICAN
861 Broadway, New York.

Branch Office: 625 F 8t., Washington, B, O.
Hand-book Sent Free cn Appiication.

Marine Gasoline Engines

3% to 10 H. P.

Highest Grade Materials and Finish,

Latest Improvements.

The Best Sparking Device on the Market.

THFE PINCKNEY COMPANY,

Nyack, N. Y.
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Railway wagon, self-discharging, J. T.

20 1311 5050000960 6003000000000 000000a00 726,690
Railway wagons, ete.,, coupling for, R. F.
. Rambeaud ... .. iiiiiiiieiian, 726,825

I{ail\\';lys, third rail support for underrun-

y S e ] 9 a
it ning third rail electric, Wheelerr & >
Murphy .....vvieeecececncncncrasnnanes 726,599
Rake. See Hay rake. SR N ’

2 tr vivel, J. H. Keating........ 26,309
ﬁ?ég;t:ci:m a:‘c} v;)ackingn rir{}luth'ﬁ(.,o,.y T, E 4 more than 7,000,000 Jas. Boss Stiffened Gold Wat:ch Cases
L. Mason .oieeeerniiieennieennnneeens 726,321 :  have been sold. Many of the first ones are still giving
Recording system, electric, Huss & Schilling 726,301 satisfactory service, proving that the Jas. Boss Case will
{g.t‘legma(‘gﬁagziirrf: Sﬁ RI “P‘:-grf:}" """"""" ;33;32 outwear the guarantee of 25 years. These cases are recog-
Rock drill valve, H. S. Burrell .......... 726,632 nized as the standard by all jewelers, because they know

of curved or other section, machinery

for, G.. B. Johnson ..............0... 726,691
| Root cutter, O. Davis ....... 000000 .. 726,514 'A s Bos
Mark XXXI ’ Rotary engin¢, Hjermstad & Sohn... . 726,684 SipAls o

| Rotary engine, C. D. Holt ............... 726,686

'Rotary explosive engine, P. C. Sainsevain. 726,353 h e 8“” ed
Rotary meter, G. Fajm; .................. 726,270 ; on watc" aws
Running gear, J. Weber ..., .. 726,598 Gom

Rolling mill repeater, I, I8 Slick .. 726774 R \ '\ from personal observation that they will perform as guare
I C T O R I ‘R"m"g sheets or other metal strips or bars : \ anteed and are the most serviceable of all watch cases.

Sad iron, self-heating, H. D. Raecmisch.... 726,343
Saw, W. O. Williams ...........coueun . 726,603 aremadeof two layersof solid gold with a layer
Saw gummer, J. M. Birtels 726,246 4 of stiffening metal between, all welded together
Saw gummer, E. Chainey 726,637 : into one solid sheet. The gold permitsof beau-
Sawing machine, W. Goethe 726,673 %74 tifulornamentation. Thestiftening metal gives
Sawmill set wheels, grip mechanism for op- strength. United they form the best watch case
| erating, J. E. Queen ................. 726,571 it is possible to make. Insist on having a Jas.
: gcr(;w maclrllgnc tg?] holder, C. L. Goodrich. ggg,ﬁn Boss Case. You will know it by this trademark
+ Seal, car, 5 LA I L R 6000 000000800008040 6,809 s
' Sealing jars, means for, W. Walter .. 726,807 / o Send for Booklet . R
Searchlight, J. L. Hall ............. .. 726,529 ) THE KEYSTONE WATCH CASE CO., Philadelphia
Secondary battery, P. Figuccia ....... . 726,274 -

Seed packet bolder, J. L. Ullathorne...... 726,380
| Sewage, plant for disposal of, J. Danner.. 726,513
Sewing machine, buttonhole, F. W. Ostrom.726,335
Sewing machine loop spreader mechanism,

We manufacture gears

H A KICIID «vuvernerenenerarnenanns 726,310 and_oodies suitable for
Sewing machine thread cutter, R. L. Lyons 726,318 —— :ll“p';,‘;o;ﬁ:'s a“ns i}::: HO E E MAN
Sewing machine tuck creaser and marker, furnish any part or all
A. Merkel et al. ..........ciiiiviinnn. 726,322 { the parts f"ur a gasoline
Shade or curtain pole holder, G. Bell. .. 726,244 P . or steam rig. See our MO OR AR
. ! Shaft coupling, A. J. Ott................. 726,336 - }  Iatecatalogue, FREE. I C
THIS vehicle presents the most ;Shuft driving mechanism, A. L. Cushman.. 726,409 D | | — / NEUSTADT-
effective combination of art and J§ Sh"f;:ﬂ“ntg"“crl}’r‘rb(}st s‘;‘;ggm_"sy ‘:i]‘:fé‘l‘]zlﬂgu’l‘"g; Zmey IS £ PERRY cCo.,
utility to be found in a single-seated gpodriving, O. Tols e . 726,530 e e
: : h i echanism, 726,296 . vt
electric automobile. Its comfort, ele.:- ;Sh(‘:;:s',‘g we C“’,’G’_}mshm ©l 726384 | Cnas. T. Hows & Co., 51 Hudsou St, New York, Export Agents.
gance and ease of control adapt it lggip‘s Itahk', ‘;Vv JG E"re;zllte:] . ;gggﬁ{i
admirably to ladies’ use. The new W Snoc polishing stand, k. G. Poison. 111 720718
model has various improvements in- Silo, J. P. Christensen ........... .. 726,639
N . . P !Silo, W. Craine ............... .. 726,649
cluding noiseless driving gears and Skate roller, L. M. Richardson ...... .. 726,463
Skirt holding. device, E. W. Whecelock...... 726,830
removable battery covers. Skirts, woven interlining for, W. S. Cox .... 726,618
: Skiving machine, F. L. Harmon. . 726,285
i Slicing knife, W. Kelley ....... 726,697 | § PRICE
0';" N eu; (‘:iatalogue will Sole blocking machine, I. O. Schr .. 126,768
e mailed on request Sole, boot or shoe, E. Dimant ............. 726,652
q9 Smoke consuming apparatus, J. A. Holthaus. 726,535
. . . . Speculum, rectal or vaginal, O. H. Kohlhaas 726,704
In print and illustration this cata- | Spindle head and bearings thercfor, Z. R.
: Tatl : TUCKET o iieiitiniieeneeenenonnannnnns 726,378 S
lqgue 15 th'e most artistic })OOk of its Sprayer, liquid, L. A. Aspinwall .. ... 726,616 Fqual to any $2,500 automobile made. 8 h.p.gaso-
kind ever issued. The pictures and Spring, F. P. D’ATCY +vvvnrrrinnnneennnnnn 726,817 line engne, clash gear, the simplest, most easil
gl : Stair rod and fastening therefor, Mead & controlled and most reliable machine on the wmarke
descriptions cover the full line of Gibson .. O O T E 726,723 A combination single seat or double seat for two Or
Columbia automobiles, including [f!Steam engine, S. Hicks . 726,429 four "e“"“‘s"l,l?‘“k‘i;’;;‘s‘;:ge]‘;X‘Iﬁz";f,“ds‘
y Stir , J. Hollicott .. 726,534
Runabouts, Victorias, Phaetons, :St:)ll::l!: mechagic;lo, H. G. .. .. 720,558 butis thoroughly practical and fills all requirements.
Surreys, Tonneaus, Cabriolets, | Stone, artificial, T. K. Gaines............ 726,278 Send for Catalogue.
Stone block, mold for the manufacture ef
Coupés, Broughams, Hansoms, B|~  artificial, L. P. Ford .................. 726,665 o X e i eI )
. ‘ Stopper. See Bottle stopper. MURRAY FOURTH AVENUE PHAETON .
E“::es’vfg’;::l‘g S;::l‘;':s andd l:;’ . Stopper, J. H. Rivers ............ 726,761, 726,762 . S—
very » and- e Stopping and reversing mechanism, B. M.
new 24=-H p Columbla (iasolene W. Hanson ..........ccieenenncananns 726,679 SEVE NTEEN YEARS
T ! c' ° Storage battery, F. A. Feldkamp ........ 726,272 %pgg&‘ﬁg‘s i:'«{)’:zih‘goévzﬂ-l‘d‘ lﬂld en\ga‘ly)li blueiﬁess
. N . . very “ Murray ehicle, Har-
ouring Car. Storg setyieeaopneacus station, A | | By Bahiie Sy SAAAT wier S
Stove, heating, C. A. Richardson 726,462 | | Vehicle that l6aves 0 Factors agaimat broakara for
e - Strainer, rotary, C. Edgerton ............. 726,658 t 's.  Our li y ag eaxage for
Electrlc Vehlcle CO Street cleaning apparatus, hydraulic, P. wo years. Our line is most complete, consisting of
’ BRANNON oo seesnrsse et ".... 126,58 | | Buggies, Surreys. Phaetons, Road Carts, Road
HARTFORD, CONN. Stump puller, 1 H. Garrett .............. 726,421 | | Wagons Bike Wagons, Traps, Spring Wagons, De-
gtump puller ui lifting machine, CS. Shoettle 726,581 livery Wagons, Milk Wagons, Mall Wagons, Bakers'
uppository molding machine, F. S. Chester 726,507 agons. Butchers’ Wagons, Laundry Wagons, Pon
Suspénders and belt, combined, A. Landau 726,441 w gons e gons. ry gons, +ony
New York Salesroom: 134-136-138 W. 39th St, Suspender spring attachment, Edwards & Vehicles, Farm Carts, Farm Wagons, Contractors'
Bost 24-76-28 Stanh st -1t 3 55060100600 0000 006 000000060800000 726,416 Carts, Contractors’ Wagons, Dump Carts. >
oston: ¢2-¢0- e Switch, A. Bouvier . 726,501
Chicago: 1421 Michigan Ave. S‘\zitch. J. L. ?\unv,i(;;'_ Jr. . 72(3,812 SADDLES and HARNESS
Switeh connection, adjust. 2, I, C. We will be glad to mail you our Liarge Illus-
s 81 5500600000656000000000000000606000 726,613 trated Catalog No. 33. " It’s free for the asking.
witch lock, electrical, C. A. Shea ...... 726,381
Switch regulator, W. S. Moody 726,327 WILBER H- MURRAY MFG- 00.,
BICYCALUET[.)I.A Sync[l‘lroili)usp Ttntion, means for producing, D CINCINNATI, OHIO. <
BN ) X4 1) 500808 06605000068000603000 ,75
AND " FOR 1Y Tandem compound engine, S. M. Vauclain. 726,788 ‘Never Leak Never Rust
Tank, G. H. Lloyd ................ 726,550, 726,551

Never Sink
Tappet for stamp batteries, etc., M. Bod- Cost Less

1OF  we et et 726,624 LS Volt Ammeters b Live Longer
Teaching reading of the facial expres- ' p Pocket size, but large enough for accuracy Need No Boathouse Light as Wood
OUR AUTONMOBILE SPRAY BURNER sions_ which occur in speaking, means Ck and practical use. Variousranges for test- Our boats aremade of Apollo Ralv!!mlzed sheet
> v for, L. E. Warren ........ .. 726,484 “amwirén Dz batteries, electric light, telephone and | € at1 0f Jong narron sm_{;f)& araod Tasved oed
: A HRARB g Telegraph system, C. K. Jones 726,693 ‘X’he" ctlrculfts. etc. Allso, Voltmeters and | § hammered in shape by pneumatic hammers. 1
Telegraph system, printing, W. P. Phelps 726,566 mmeters for general measurements. These lapped joints running from stem to stern
Telegraphy, synchronous code, E. F. North- 4 A g~ Send for Circular. give a tremendous Etremztg and are like steel §
For-Cruia G R a Our Range Burner FUD  +etuneeenneseneecnaesnnnees 726,735, 726,736 Cmm L. M. PIGNOLET, girders encircling the boat. Our boats have 50
'or Crude Ofl, Kerosene or Gaso g Telephone pad, C. Van RIPET .veeennenne. 726,483 b 80 Cortlandt Street, New York, N. Y. per cent. greater buoyancy than wooden boats:
hne, Does not vaporize, but for Kerosene or Gasoline. ~ - 5 . ropel with one-third less power; most graceful
atomizes the ofl.  Plenty of fire. Adaptable to uny range or Telephonic apparatus, F. W. Wood.726,835, 726,836 g > Pn d‘;s n; never rust in fresh or salt water: are
Onlv 10 pounds pressure. stove. Blue flame. No Thermometer, clinical, 0. G. Bell........ 726,619 painted with silver Pegamoid, the material
Price #80.00 C. 0. D. %8 smoke. No smell. Thread holding and cutting device, E. adopted by the Government for painting our
Burners tor furnaces of every description. Price #10 C.O0.D. FIOWET  +nove e eeeeeeeeaeseaeerannnenn 726,797 _ new steel navy. All our boats are fitted with
Write for Catalogue No. 4 and Testimonials. Tide motor, P. ""Nevins . 126,733 T Chambers . £
The National 0il Burner & Equipment Co., St. Louis, Mo. | mjje fiooring, C. P. Capen .. . 726,506
-y — . Tile, illumineting, P. H. Ja . L 126,537 OUR STEEL LAUNCHES, ¢
MATCH FACTORY.—DESCRTPTION Time recorder, workman’s, C. E. Larrabee 726,546 16, 13, 21 and 2 ft., complete, $145 to $700. ¢
of an Hnglish factory. SCIENTIFIC AMERIOAN SUP- Tobacco, apparatus for disentangling cut, O. MICHIGAN STEEL BOAT CO..
PLEMENT 1113. Price 10 cents. Kor sale by Munn & W. AlHSON  ceiiiniiiiiiiiinneeennns 726,607 . 1269 Jefterson Ave., Detroit, Mich. @
Co. and all newsdealers. Toe clip, H. Stevens ......... .. 726,804
- N L Tool, combination, L. Smith 726,365 AMAVVNAVNRNAN N

Tool, fluid pressure operated, C. H. Johnson 726,305

STUDEB AKER Tool bhandle, E. E. Hendrick .............. 726,288

Tooth caps, core for casting molds for, W.

M. SBATD tvvrirenrnnaranenrananannnsn 726,771
Tooth caps, device for drawing metal, W.
M. Sharp ....cceerieeeninnecncrocsnes 726,772

Tooth crown, seamless gold, J. R. Comins 726,644

$3.98|'we Took the Lead and Keep It

Do not be misled into § in the production of the best constructed and best fin-
ggayli_!llf any lgféhgfmﬂ:: ished automobiles on the market. To-day the
poatineatnn CONRAD MOTOR VEHICLES

PUNCTURE

AUTOMOBILES Torpedo, M. Fischhaber .................. ;gg’;‘gg . are the criterion with the best critics. Beautiful in de-
| Toy hoop, W. E. Veideman .. e 2(;'61" PH[][]F sign and construction, absolutely durable and reliable.
No Expert Chauffeur Needed. ?oy, t‘l;icdk, «{] Ill éhl!ésttrto(:lg. . . .. :1[26,_{7.1) ST E R L l N G
Can be Run Any Day in the Year by Any Member of the Family. T:‘)Xﬂd“ D‘:'“'(‘:" l]‘:lxgt'or E. Lfl’arl?(‘r o 726:1154 i \
Wide Touring Radius. A Successful Hill Climber. | Trolley wheel, C. S. Stanton.. 726,587 % Puncture Proof
%;Te‘;?é’troe‘:gr}tlg?'Constrlmtion lée;ll‘l:'hk'“l'}ll;ﬁt(legContrlﬂ. Truck, H. H. Colestock -+ 726,406, .
Perfect Spring Suspension with resulting comfort in riding. ,Truck, W. A. Frazier .............. . 726,420 |} tire, which is far superior to any ather tire ever sold

Can be used equally well over rough pavements or smooth park roads. [ | Truck and bolster, car, A. B. Bellows

Trunk binder, J. P. Wales....

. 726,500 at so low a §

rice. On this tire, in script letters, are
726,806 the words **

terling Puncture Proof Tire,” that's all.

‘ Trunk, wardrobe, N. Baruch . 726,618 1t is made of superior fabric—four-ply—with very
Tufting machine, W. E. Buser ... ... 726,400 | | heavy pure rubber cover. Strictly guaranteed, and
! Tumbling apparatus, G. A. Curtis......... 726,511 | | confidently recommended for its excellent wearing

ualiti€s, and second only to our famous Delaware
Special B.P._in resiliency’

" Puncture Proof doesn’t mean that it can’t be
. 726,315 plerced if you try. but that it is practically impossi-
. 726,422 ble to puncture it in every-day hard riding.

Tuning mechanism for stringed instruments,

‘ A, LANE ..ivvtiriientionstanaaentosses 726,706
Turbine, steam, T. G. E. Lindmark......
Twyer, .blast furnace, O. S. Garretson..

i N o . Both steam and gasoline vebicles. Handsome illus-
‘Rgngﬁgﬁ ;‘;Emetéuﬁ'e “Ig ’I;)‘Egmohmst ;gggﬁ;’ Price of Sterling Puncture Proof trated catalogue sent free of charge to those interested.
' Typewriting machine, J. E. Neahr ....... ;36,?;3(2) Tires, per pair, $3.98 CONRAD MOTOR CARRIAGE CO., Buffalo, N. Y.
Vacuum pan, E Passburg 5 6, N .3
Valve, J. Rothchild ...... . 726,575 0RnEnss§?' ﬁ:}?ﬂ'l?;‘:;fﬁ‘flv%nulm The latest designed.
Valve, automatic choke, F. B 7 . -

726,414, 726,415 DELAWARE RUBBER CO.. : ew vu"'“ e 0 Ors
Valve float, B. F. Lockwood .............. 726,317 631 Market St., Dept. 81. PHILADELPHIA, PA.
Valve, gate, O. B. Kaiser .............. 726,434 For Automobile and Marine. Light weight

gn{ve operating me;ﬂmnismi %‘ gisslng.... 7%6,(%22 - .

alve, pressure regulating, J. C. Schaefer .. 726,355

Valve, rotary, F. R. Pleasonton .......... 726,568 MDRAN FLEXIBLE JUINT
Valve, rotary cut off, W. J. Francke .... 726,419 tor Steam, Air or Liquids. \ =
Valve, steam, H. Berg ... 726.620 | Made in all sizes to stand any desired [}
Valved appliance, J. J. Sullivan . 726,369 pressure.

\
Vehicle, F. Stratton. ........... . 726,590 | Moran Flexible Steam JoInt Co., Inc’d,
Vehicle chafe iron, antifrictien, 149 34 East St., LOUISVILLE, KY.

for er. 1 and 2 cylinders. Easy to
st Three speed and reverse plane-
tary transmission gear. Write for circu-
lars and prices.
MOTOR CAR POWER
EQUIPMENT CO.,
Lake and Ferry Sts.,
MILWAUKEE, WIs,

FOTA  wnnnernereennnnnesannns ereienes 726,407,

Descriptive Catalogue on Application. Vehicle, motor, H. Gilchrist . 726,672

Qur lete li f automobiles by t New York ’ o i
“Reposiors, Brouiway mt Seventh Av cormer dwn Sk | | Yepicle' mud. guard, wheeled, . W. Brown 726,399 _ AMERICAN COVERED SPARKING-PLUG
STUDEBAHKRER BROS. MFG. CO. TOWIL  eeeeeenesneannenneeneensennenns 726,638 g!l!lu[l =] lBsoconstructed as fig prelgseuei:= lg}}yoralggis'gge:t Obggﬂgg ;?(?x"]l;aﬁl(’)g r(t)gc autsvlv%ew(l)f
Factory & General Offices, SOUTH BEND, IND. §|Vehicle storm shield, A. E. Metzger..... 726,323 L — B— 1’;’18"1’{« Fitted with Patent Double Insulated Mica Gore and
: Vehicle wheel, F. Mesnard ............ ... 726,657 | \ 9 e < A . 1
First-Class Agenta desired in » g fully guaranted. Price, $5.00. Price, special sizes, on application.

territory not already covered,

(Continued on page ¥1.) AMERICAN COIL CO., 28 Newburn St., West Somerville, M2ss.
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HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IM PORTERS,
810 Walnut St., Philadelphia, Pa., U.S.A.

(¥ Our New and Remsed Catalo'gue of Practical. and
Scientific Books, 9 es, Bvo.; a Catalogue of Books on
Metallurgy, Mmmq, ospecting, Mme'ra , Geology,
Assaying, Analysis, etc.; a Catalogue of Books on Steam
and_the Steam Engine, Machinery, atc a Catalogue of
Books on Sanitary Science, Gas ng Plumbing, etc.,
and owr other Catalogues and Circulars, the whole covern/na
every branch of Science applied to the Arts, gent free and
tree of postage to anyone in any part of the world who
will furnish his address.

) Vi Schaplrograph

T"E DUPLICATOR that cleanly multi-

D) & copies an;thmg written witn pen or tvpewnter, also
P music, drawings, etc. One orlglnal‘gneﬁ 150 copies
= BLACK ink in 15 minutes. 1DS stencxl

washing, delays, and expensive supplies. Pnce,

complete, U-lp—slle outﬁt 8,00, Lasts for years.
Y8 FREE TRIAL without de-

Sent on & DA
THE S. A. SCHAPIRO(,R.APH CO 265 Broadway, New York.

posit.

EVENING STAR ELECTRIC FLASH LIGHTS
Sy
Ll
::ﬂ

We make a tull line of Electrical Novelties and
Dry WK.tteries. Also General Selling Agents for
Winiams Spark Coils. Send tor Catalog and Prices.
ELECTRIC CONTRACT CO.
202-204 Centre St., N. Y. 154 Lake St., Chicago.

EveryMechanic
Should Own It.

Montgomery & Co.’s Tool Catalogue

which is_thoroughly up-to-date. 704
pages and discount sheet
ent by mail for25cems
MONTGOMERY & CO.,
105 Fulton St., New York Clty.

%.
S
2
By
2
X

Typewriter No. 2

Built on standard principles
with superior advantages.
A revelation in every fea-
ture, including

Price, $40.00

SUN

TYPEWRITER

COMPANY,
239 B’way, New York

Alwa) s Sharp

Press top for a new sharp point.

Flack or Indelible Leads Gulnnreed a

: year. At dealers or sent postpaid for 2oc. Agen(!
wanted Prop. A3 on req. Lead Pencil Booklet C sent free. Ameri.

can Le.i?enuil Co., 493 B’wav,N. Y. 21 Farringdon Av.. London, E (!

The Franklin Gas Engine

One-Half Horse Power
worth $100 complete. We sell all neces-
sary castings, materials and detail draw-
for 16.50. Forreal work—not a toy.
! revoiutions per minute. Upright or
horizontal form. Finished parts sold
separately. Runs by %as or gasolene.
For boys and men with a mechanical
turn. rite for circulary.
PARSELL & WEED,
129-181 Weat 81st St., New York.

G FRANKLIN
Model Shop

A five year guarantee
doesn’: make paint good;
but

Patton’s
SUN-PROOF
Paint

makes good a five year guarantee.

Patton’s S8un-Proof Paint lasts twice as long.
Covers much more surface.

PITTSBURGH PLATE Grass Co.,

General Distributers.
Send for Book of Paint Knowledge
and Advice (free) to
PATTON PAINT CO.,
22. Lake 8t., Milwaokee, Wis.

A W FABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, INKS, STATIONERS
RUBBER GOODS, RULERS, ARTISTS' COLORS.
78 Reade Street, New York, N. Y.

GRAND PRIZE, Highest Award, PARIS, 1900.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.

Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
gpecial notice. without charee. in the

Scientific American,

A handsomely illustrated weekly. Iargest cir-
cnlanon of any scientific journal. Terms, $3 a
; four monthv, $1. Sold by all newsdealers.

MUNN & Co.2s1 sosoer. Hew York

Branch Office, §25 F St . Washington D. C.

Vending machine, coin-operated, L.

12 L RSy LIS 5566 60000000000000 00000080030 72(; 617
Veneer edging machine, Calhoun & Meyer 726,403
Vessel loading apparatus, E. Holbrook 726,685
Voltages, means for varying delta connect-

ed, Armstrong &, Woodbridge .......... 726,391
Voting apparatus for use with balls, W. T.

(0 L T e 55 56000060000 800000000000 000 . 726,452
Voting machine, A. M. Spaulding .. 726,779

Wagon unloading device, B. Limberg 726,713
Washboard, C. Hardwick ....... 726,680
Washing machlne G. H. Rhodes. 726,827
Water heater, Z. E. Williamson . 726,834
Weaner, colt or calf, B. Earl... . 726,657
Well inlet, D. H. Maury, reissue 12,107
Well tube, E. P. Fox ............. 80 726,418
Well tube perforator, J. J. Brinkman...... 726,625
Wheat pitching machine, W. H. Milton .. 726,326
Wheel tightener, S. G. Klotz .......

Whiffletree, D. . Mayo ......

Windmill, J. TompKkins .......cccoeeveeens

Window frame and sash, W. & A. Shrivell
Wire netting machine, J. Rady
Wire stretcher, C. J. Fox
Wrapping machine, T. Stebbins ..
Wrench, N. B. Stone

Yoke, neck, C. Stadler
Zinc spelter refining appa

y

DESIGNS.

Register case, hotel, H. K. Greenman .. 36,299
Silverware, ete., mounting for, C. en-
LI 42 58 56 55000000080 00 0000000000000 00000 6,208
Speons or similar articles, handle for, Clovs
(O3 50600000090 0030003000000 36,296
Stove or range, cooking, 36,301
Teapot, A. F. Jackson 36,297
Trunk pad, J. B. La Rock..........ccuenn 36,300
TRADE MARKS.
Abrasive material, carborundum, Carborun-

01 S S S 558500000000 0000000000 66
Beer and ma]t extract,
Binders, loose leaf

ceipt Book Co.
Boots and shoes, certain named,

Marsh Company .......c.ecceeieniennnns ,183
Boots and shoes, leather, Bay State Shoe &

Leather Co. ..vvviveierrennesnnecnsnsas ,184
Boots and shoes, leather, International Shoe

(ofih " 5500000000000003 0000000000000 40,185, 40,186
Canned fruits and vegetables, J. & M.

Schwabacher ........ ..ot 40,202
Canned or packaged fruits and e*vegetables, J

Ergood Co. .......cciiiiiin. 02l)i 40,204

Cement or composition and paper, certain

named, Hercules Pulley Covering Co..... 40,215
Champagne or sparkling wine, .J. S. Ilamil-

NN S50 060000000008300600000060000060d8000 0,197
Chlorids and formaldehydes, compounds of,

Shoemaker & Busech .............c000. 40,213
Cigarettes, I Moguleski .................. 40,212
Clothing, cel'talu named outer, Levi Strauss

¢ Ty 55 6680 0660000660000 600000006000 00 ,181
Coffee composxtmns, cereal, Central City Cer-

eal Coffee CO. vvrninnnrnnennnrennonnnns 0,199
Crayons and pvncils, Binney & Smith Co... 40,217
Doll heads, A. Heller ...........c.covivuens 0,179
Electrical conductors or wires, certain named,

Okonite Co. ....iiiiiiiieiiiieennennns 40,226
Feed water heaters, Warren Webster & Co. 40,230
Flour, Bunker Hill Milling Co............. 40,201
Food substances, prepared fatty, oleaginous,

or unctuous, Wesson Company ......... 40,210
Foods, breakfast, H-O (IHornby’s Oatmeal)

[ T S 40,200

Fruits, certain named, Bevan & Co...40,205, 40,206
Furniture, certain named household Este
Manufactm'iug Co.

Horse radish, J. C. Vogt
Hosiery for men, women, and children, Tibbs,

Hutchings & Co. ...vviiiiiinininnenns 40,182
Ink, bronze printing, T. Riessner .......... 40,218
Lamps, incandescent, Pettingell-Andrews Co. 40,227
Lard, J. Vogel & SOI weennersneennansnnns 4 ,208
Lard, Cudahy Packing Co. .........covvennn 40,209
Leathm dressing, liquid, International Shoe i

.................................... 5

\Iedicuml preparation for certain named dis-

eases, Madison Medicine Co. ...ovvvv... 40,191
Medicine, certain named proprietary, C.

F T ) 40,193
\Ivdi(imr for blood and liver diseases, A. E. .

. metall]c, ...........................

Whigelt ....

“o.
Packing,
Co.

Paint remover, G.
Paper, toilet, Scott Paper Co.

Poultry, certain named, A. Silz
Remedies for certain named diseas

Medicine Co.  ..ovveiiiiiiiiiianieann
Remedy for constipation, tea used as a, J.

519100 081 38 50 068 06 000008000 00000 0080000 40,187
Remedy, internal headache, Presto Manufact-

uring Co. oot ittt i, 0,188
Rock crushers, J. Scholl & Co............ 40,231
Stoves, ranges, and ovens, American Stove

COMmMPANY  tvvviieernennnrnnnncnennenenns ,228

Talking machines and talking machine parts,

Victor Talking Machine (Co....40,223 to 40,225
Thread of any fibrous material, Nonotuck

Silk Company ........c.ceieiiieneannans 40,180
Tobacco, leaf, T. D. Luckett .. 40,211
Tonies, Vinamox Medical Co. .. 40,194
Whisky, Straus, Gunst & Co. . 40,195
Wine, J. S. Hamilton ........ciivvevannns 40,196

LABELS

‘“Avila,”’ for cigars, Schmidt & Co......... 9,945
“Blue Lick Natural Mineral Water,”” for min-

eral water, W. P. Strader .............. 919

“Corene,”” for cereal food, Maizene Food Co. ‘)052
““Cuban Bloom,”” for cigars, Schmidt & Co.. 9,946
“Dr. Mills' Pile Suppositories,”” for m(-dl-

cine, L. G. B. Erb .......c.iiiiiiinnn. ,941
“Dr. Parker’s Tonetic Tablets,”” for medicine,

Dr. Parker Medical Co. .......ccovevuns 9,042
‘‘Headquarters,”” for confectionery, S. G.

3 T 1 [ A 556 500 0000000000 0000000800 000000 9,950

“Merchants’ Court,”’ for cigars, Schmidt & Co. 9,944
“Ralston Gelatine,’”’ for gelatin, Ralston Pur-

[ 9,951

“Scotn s \Iil\\auk(‘o Sweaters,” for sweat-

ers, 7 [ (S 8 58888008 000008086880360 9,940
‘““Sister Cuba,’’ for cigars, R. Markovitz.... 9,947
“T B C Triple Bi-Carbonate Deerfield Water,”’

for mineral water, Deerfield Water Co.. 9,948
“The World's Fair—St. Louis—1904—Louisi-

ana Purchase Exposition Cup,’”’ for cups,

Rothschild, Meyers & Co. .....ccovuennn 938
‘12 Piece Secretary’s Outfit Fine Writing

Utensils,” for writing utensils, N. Shure

(M1 5000000000005000000000000066300000000 9,939
“Uneeda Cigarette,”’ for cigarettes, C

Kramer ...... 000000060003030000000000000 ,943

PRINTS.

“I Am Coming,” for artificial flowers and
! perpetuated plants, F. Netschert (a firm). 661
“Ladies’ Attire,” for ladies’ clothing, Meyer-

Both 5 0000000000006 000000000000000000 662
“Star Cream Bottle Filler,”” for cream bottle

fillers, Star Milk Cooler Co..............
“Star Side Bar Filler,”” for bottle fillers,

Milk Cooler Co.  Looiiiiiiiiniiiiiinnns
“The *‘Lily Skirt,”” for skirt patterns, Royal

Patfern Co.  ...oociiieiiiieriieetecoanaes 663
‘““The Little Baker,”” for bread, P. Cox........ 664

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
dn print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
inumber of the patent desired and the date be
§ivr‘n Address Munn & Co., 361" Broadway, New
‘York. .
~Canadian patents may now be obtained hy the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars
address Munn & Co., 361 Broadway, New York.

BEAUTIFUL HOMES.,

The NICKEL PLATE ROAD is sellinu special round-
trip Homeseekers’ tickets on first and third Tuesdays
each month to points all through the West, good limits
returning; also special one-way Coionists’ tickets to
Pacific Coast and Intermediate Points, at very low rates.
Finest train service, including tourists’ sleepers. See

local agents or write A. W. Ecclestone, D. gt., 385
Broadwag New York City, or R. E Payne, Genl. Agt. o
291 Main Street, Buffalo, N. Y.

We wish to correspond with the manufacturer or
well equipped machine shop, who would wish to change
or increase their line of product. Ours is a legitimate
business proposition showing a large margin of profit.
No untried plan, schemes or novelties. We have a
steady and large market open for our product. Address

ELECTRICITY
Care Hotel Bucklen
ELKHART, IND.
WE MAKE OR PLATE

ANYTHING IN METAL

Send Sample for Estimate
THE T. F. MOORE CO., 334 Dearborn Street, Chicago

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant. its qualities
chemistry, pressure of liquefacuun its probable future
experiments perform edwith it. A most valuable series
of articles, giving in complete torm the particulars of
this subject. Details of furnaces for mu.kin%th@ carbide
gas generators, gasometers, burners, etc. onta.ined 1
CIENTIFIC AMERICAN SUPPLEMENT
1004, 1007, 1012, 1014, 1015,

99N,
6- 1022,

35, 1038, 1057, 1064, ll 1071, 1(8-,
1083, 084! s 1086 4, 1132
1149,1150, l 03 1204, 1206&!1(11209. Price 10

cents each, by ‘mail. from this office, and all newsdealers

Stephens Patent

S
QUICHKH ADJUSTING
Without a Rival

TOWER @. LYON CO.
95 Chambers St.,, N. Y.

Manufacturers’ Agent Wanted

In all large cities.
Good Staple as
Flour.

Sales now
$20,000,000 year
in this line.
We have them
all beat.
Exclusive Agency
given.

Life contract.
Must carry stock
$1,000 to $5,000.

Address
CONSOLIDATED UNION HORSE SHOE CO.
64 Sherman St., Chicago, Ill.

THE BICYCLE: ITS INFLUENCE IN
Healtb and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in which the'subject is ex-
baustively treated from the following standpoints: 1.
The use of the cycle by persons in bealth. 2. The use of
the cycle by persons diseased. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002, Price 10 cents.

Vise Dept.

To be had at this office and from all newsdealers.

ENNEN'S

BORATED
TALCUM

Removes all odor of perspiration, De-

lighttdl after Shaving. Sold everywhere, or
mailed on receipt of 25c. Get Meonen’s (the original). Sample Free.
GERHARD MENNEN COMPANY, Newark. NJ.

PRINTING TAUGHT FREE

h every Model Printing Press and
outﬂt (cost $5, and up) we give free a
com;lalete course in the art of printing.
While you’re learning you can make
money at home by printing for others.
Wnte for particulars, and catalogue

0.10. Three World’s Fair Highest
Avards. THE MODEL PABSS
708 Chestnut Street, Philadelphia.

SIT, RIDE~~ SLEEP

ONAIR

AIR MATTRESSES

Pﬁ' ﬂ(m’l CUSHIONS and PILLOWS

For Berths and Seats on Ships, Yachts and
Small Roate; used as Life Preservers in emer-
gencies. For Beds at Home, Hospital or in
Camp. Send for fiee booklet D.
Automobiles Fitted and Upholstered throughout

Non-absorbent. Odorless, Hygienic

Fully Guaranteed

Conform to every curve of the body
N echanical Fabric Co.. Providence, R. I.
New York Office, 16 Warren Street
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PROPOSALS.

SEALED PROPOSALS WILL BE RECEIVED AT
the office of the nght House Eugineer, 1'ompkins-
ville, N. Y.. until one p. Thursday, May 28th, 1903,
and then opened for turnlsh ing the material and "lab or
necessary for the completion and erection of an oil
house at the General Light House Depot, Tompkinsville,

N. Y.. in accordance with specifications, copies of which,
with blank proposals and other information, maé})‘ihxbd
y U

upon application to Maj. LLIAM
S. ngineer Third nght Honﬂe Dlsmct

WANTED

Live agems to sell Dr. White’s Electric Combs, patented
Jan. . Cure dardruff, hair talling out, sick and
nervous headaches, yet costs no more than an ordinary
comb. Sells on sight. agents are wild with success.
Send 50c. for sample (half price). Write quick.

THE DR. WHITE ELECTRIC COMB CO.,
Decatur, lll

LEARN RUBBER STAMP MAK"Supiccc

Outfit Full lnstructions Profitable Business. Write for
Cataloz No. 29. R. H. Smith Mfg. Co., Springfield, Mass.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
chinery. E.Konigslow & Bro.. 181 SenecaSt. Cleveland,O.

MATCH MACKINERY.

We manufncture everything pertaining to the busi-
ness. The Very Latest Process. We will furnish
a manager ov teach any purcbhaser the business.

F. W. MURPHY & BRO,,
118 nshland Block, Chicago, Ill., U. S A.
VOLNEY W. MASON & CO.,

Friction Pullevs,Clutches & Elevators
PROVIDENCE, R. I

COMPTOIR COMMERCIAL AMERICAIN
GHENT, BELGIUM
Importer of American Specialties
Sencl for booklets, samples and prices

Experimental & Model Work

Cir. & advice free. W m. Gardam & Son.45-51 Ruse St.,N.Y.

.
THIS BEATS NEW JERSEY.”
Charters procured under South Dakota laws for a few
dollars. rite tor Corporation laws, blanks, by-laws
and forms to PHILIP LAWRENCE, late Ass’t Sec. of State,
Huron, 8. Dak. or Room K, 20th floor, 220 R’'way, N. Y

Magical Apparatus.

Grand Bouk Catalogue. Over 700 engravings,
25¢. Parlor ‘I'ricks Catalogue, free.
MARTINKA & CO., Mfrs., 443 S8ixth Ave., New Vork.

F. N. Roehrich & Co. Machinery

102 FULTON sTREET, Designing,
NEW YORK. Mechanical

Telephone No, 2440-A Jonx. DTanng-

PECIAL MANUFACTURH\G SPEC, MACHINERY MODELS
EXPERIMENTALWORK.DIES anD STAMPING. ~ROM,
GUOBE MACH .8 STAMBING C0.870 HAMILTON 7. CLEVELAND o

DRYING MACHINES, * & moani!

Hannibal, Mo.
INVENTIONS DEVELOPED.
WALTER K. FREEMAN, M.E.
Special machinery, electrical and chemical ap-
paratus made on short notice. Good accommo-
dations for inventors. 403 E. 23d St., New York.

American Institute of Inventors Co., Inc’d., Buffalo,
.Y, U.S. Patents sold, placed on rnyally and
compames formed.

: v
MODEL AND EXPERIMENTAL WORK

Electrical and Mechanical Instruments. Small Mach’y.
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York.

\\\\ W\\ \sL
1|

TYPE WHEELS. MODELS & EXPERIMENTA L WORK. SMALL MACHINERY
NOVELTIES & ETC. NEW YORK STENCIL WORKS 100 NASSAU ST N.Y.
of Special Machinery. \lodels.

BUILDERS Fxperimental work. Inventions devel-
oped. THE FENN-SADLER MACH. C0., Hartford, Conn
MACHII\ES; Corliss Enmnes Bre“ ers’
ICE and Bottlers’ Machinery. THE VILTER
MFG. CO., 899 Clinton Street Milwaukee Wis.
MODEL MACHINE & Experimental
WORK. PATTERN SHOP.
GEO. KIRKEGAARD, Mechanical and Electri-
cal Engineer, formerly with Thos. A. Edison, 514 Pearl
Street, corner of Centre, New York City.
MUDEl & EXPERIMENTAL WORK.
Inventions developed. Special Machinery-
E. V. BAILLARD, Fox Bldg .. Franklin Square, New York.
Dies, Tools and Special Machines. Models
and Experimental Work. General Machine Work.
PE. J. BENDER & SONS, Inc., 87 Frankfort st.,NewYork

OHICAGO MODEL WORKS

AW \ ,,& ormncsLsLPFuEs

ESTAB LA S H&ED /86

;,g Print My Own Cards

Circulars, newspaper. Press, 5.
Larger size, $18,00. Money saver.
Big pro ofits printing for others.
Type setting easy, rules sent. Write
for catalog, presses, type, paper, etc., to
tactory, The Press Co., Meriden, Conn.

For MEN,

BIG PAYING BUSINESS Wsuen:

for names oﬂmndreds of delighted )
customers. Make $80 to 850 l‘ t
weel business at home (/|

or tmvallng. all or, spare time, i
selling Gra; ou fits and doing U

genume go silver, nickle .and metal
%atmg on acches. Jewelry, Tableware
icycles, all metal goods, Heavy plate. No ex-

erlehce, quickly learned. En

&o toys or‘ilumlnug. Outfits all ;;::oisvgreynt]ﬂlnnd =
uaranteed. Let us start you e teach E.
rite todes I GRAY & COv, CINCINNAT I 6



Scientific

American

May 9, 1903.

And then with less than a minute of
your attention the ‘‘Keyless Clock”’
will go for another year and longer.
There is but one “Keyless Clock";
we make it in all styles.

NoTte.—See Article in ScienTiFic AMERICAN, March 7, 1903,

Send for illustrated price list and cat-
alogue.

United States Clock Co.,
Spring-Hudson Sts., N. Y.

7 % Dividends

Toincrease our plant we are offering to the public
at par 3,000 shares \31000 each) of 7 per cent. pre-

is secured by a cashinvestment of $100,000.

the value of patents and other assets. Stock sub-

scribed for now will draw six months' dividend on
bonus of ten shares of common

please address. E. T. 'y,
United States Clock Co., 304306~ Hudson St., N. V.
References—All leadm; Commercial

free upon request.

Waltham Watches

Known by their works.

¢“ The Perfected American Watch,”” an illustrated book
of interesting informafion about watches, «will be sent

American Waltham Watch Company,
Waltham, Mass.

Motor
Bicycle

Orient

3 H. P Speed over 40 Mi]esBper hour. Price 8$250.
The Most Powerful Motor Bicycle in the World.

Write for Catalogue.
WALTHAM MFG. CO.. Waltham, Mass.

Depository—Northern National Bank, New York.
6 months’ dividend payable July tst.

Every Mile a Mile of Comfort

when you travel in the
Wiaton

The carriage body of the new 190:3 model is suspended on long
and elastic springs—there is a long wheel base—tires are large
and resilient—upholstery of seats the most luxurious ever made
part of automobile equipment—backs of seats are hl;zh—mn
neau accommodates tl\ree persons comfortably—front seat is
divided, giving a snug and secure position to the driver. Get
in ore and try it at our agency or branch nearest you.

THE WINTON MOTOR CARRIAGE CO., Cleveland. 0.

WE ISSUE every once in a while, a letter, a

booklet, a folder, or a catalogue, wherein
is shown information relating to Automobile
Tires that may be of some value to you.

It costs the price of a postal card to have
your name added {0 our mailing list.

The DIAMOND RUBBER CO.
Akron, Ohio.

The RAYMOND BRAKE

For AUTOMOBILES. Holds till the wheels slide.
A. H. RAYMOND, 332 Fairfield Ave., Bridgeport, Conn.

CRESTMOBILE o2
$750

The most logi-
cally construct-
ed car made.

Write for cat.
%, Other models
at 8500
and $550.
OREST MF6. (70.. Cnmbrldze. Mass., U.8.A.

Magnetic Metal Separator

Separates iron turnings, ﬂllngs. etc. from
brass and other metals. Bra tock s0
cleaned can be used for best work.
MANUPACTURED BY EZRA SAWYE.
B 81 Hermon 8t., ‘Worcester, lﬁa”.

CHARTER ENGINE
RE] sasies

Any OnEe
ANY PuURPOSE
Stationarles, Portablas, Sawing Outfits,
Holsters. En ines_and Pumps.
1ne Ga.s. Distillate.
Send fm' and Testi-
monials, and smu Ym ower N eeds.

MIROSCOPES

for every pur,
are found in all
of the country.

se. Our instruments
the best laboratories
Catalog free.

Projection Apparatus

for scientific work. Superior in accuracy and convenience.

Bausch @ Lomb Optical Co.,
RoLhester, N. Y.
cHlCAGOJ

NEW YORK

.

WHEEL CHAIRS
WE MAKE OVER 70 STYLES

and are fully equipped to make
any special designs or size.
Catalogue “B” illustrates
and describes (free).
Reclinin, and Library Chairs,
over 30 styles.
C atalaque “C" (free).
EO. F. RARGENT CO.,
80? Fourth Ave.,, New York.

CRUDE ASBESTOS

DIRECT FROM MINE

prePARED | R. H. MART“I,
ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING

for Manufacturers use 220 B’way, New York.

TRANSLUCENT FABRIC
Uuequalled SKYL'GHTS or for other

similar uses. |

Guaranteed not to crack, break or leak,
while freely admitting light.

Better than glass in every way and less expensive.

Protects against fire better than glass does and
can be&lt in place by any workman.

neral Electric Company has already put in

place 300,000 sq. ft. at its Schenectady shops; also
used by U. S. Government, railroad corporations,
large manufacturers, etc.

15 Just as valuable for a small skylight in a low-cost
house as for the biggest factory. Iders and other
moderate users are SPECIALLY ‘invited to write to
us for detailed information.

TRANSLUCENT FABRIC CO., Quincy, Mass.

GAS ENGINE
| IGNITERS

for Marine, Stationary and
Automobile engines. ill
save their cost many tlmes
over in one year.

Write for circulars.
The Carlisle & Finch Co.
233 E. Clifton Ave., Cincinnati, O

All vuﬂetlesatlowest prices. Best Railroad
Track and Wagon or Stock Scales made.
Also 1000 ugeful articies, including Safes,

Sﬂalﬂs Sewing Machines, Bicycles, Tools. etc. Save

Money. ListsFree.  CHICAGO SCALE Co.. Chicago, 11l

”\QTOR
CycoLrs

\VA SH
PRICE S1 25-

you are seeking for pleasure, if you wish to save

time in travel, if you want a racing machine or a hil
climber, there is only one machine that will fill your
requirements, and that is the

MARSH 3 H. P. MOTOR CYCLE

guaranteed for one year. Write for circular.
MOTOR CYCLE MFG. CO., - BROCKTON, MASS.

WE PAY MORE

" T OAIN

more money upon old TONTINE, Semi-Tontine, Dis-

tribution, or Accumulation LIFE and Endowment

INSURANCE Policies than the issuing companies.

Write for paruculars

C. E. SHEPARD & CO., Hartford,
References :—Any Hartford Bank.

Conn.

CH.BESLY&COCHICAGO ILLUSA
15 to 21 Clinton Street.

SAVIN IGE PAD

15 to 33173 #

of the ice; makes the
ice chest many degrees
colder; keeps food
from spoiling and pre-
vents slimy accumula-
tions. ahct s—every
Patented Feb. 17, 1903 Onen a‘ﬂ(fl()l'F y%yull Ssglgg
for booklet 16. The pad is for sale by hardware, house-
furnishing and department stores. Price 75 ceuts a
square foot.

SAVIN ICE PAD CO0.,1023 Filbert St., Philadelphia, Pa.

TIRES

For Information Write

FISK RUBBER COrPANY
Chicopee Falls, IMass.

All Vibration Killed

ALL BELT TROUBLES SOLVED.

THE THOMAS MOTOR BICYCLE
MODEL 35

The only one equipped with l‘russ Spring Fork.
(Patent Applied for
Hygienic Cushim'l: Frame. Combmed Steel and Leather

e (Patent Applied for.)

We have an Attractive Agency Proposition.
and Catalog.
E. R. THOMAS MOTOR CO.,

1262 Niagara St., Buffale, N. Y.

ELEGTRICAL TESTING

If you wish to know the properties of any electrical
instruments, materials or n.Ppa.ra tus, the utility of an
invention or the practicability of an idea, tests by us
might be of great value to you.

NEW YORK LABORATORY, LAMP TESTING BUREAU
8th Floor. No. 14 Jay Street, New York

NEW ENGLAND
WATCHES 5,
PADISHAH

The best low priced watch in the world.
Sold in every country on the globe for
the one price or its equivalent. .

$2.00 EACNK
Plain or fancy colored Sporting Dials.
We make all 8 Jles and sizes of watches
men and women. . . ....... 5
Catalogues sent on request
NEW ENGLAND WATCH CO.,
Factories : Waterbury, Conn.
New York, 37 & 39 Maiden Lane.

Chica 0, 131 to 137 Wabash Avenue.
rancisco, Spreckels Building.

Offices:

l Representing American Manufactwrers
| throughout the World

We can sell your goods abroad 2 &2

HOFFHEIMER & CO.
Exporters

Royal Insurance Building
Chicago, U. S. A,

CHARTER GAS ENGINE CO.. Box 148, STERLING. ILL. Ocean Freight, Insurance and Olearances attended to. We keep you posted as to the foreign demand for your product
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Ask for it |

COLD GALVANIZING.

AMERICAN PROCESS NO RO
SAMPLES anoINFORMATION on APPLICATION.

NICKEL

AND

Electro-Plating
Apparatus and Material,

PRl - Hanson & Van Winkle

Ouy

Ne N.J.
~ 136 leerty St..N. Y.
30 & 32 8. Canal St.
Chicago.

SeNp Your BusiNgss Carp
FOR CATALOGUE.

The Machine that M;i{es
Motor Cycling Deliﬂ:tful

The Metz Motor Cycle is as reliable as a watch.
Write for Catalog.

METZ, - - = WALTHAM,

C. RH. MASS.

Beeause of their construetion

PRESIDENT
SUSPENDERS

glve most
Comfort & Service Guaranteed
“All breaks made good”
“President” on buckle means
“Cannot rust” 50c. and $1.00
Any shop or by mall prepaid
The C. A. Edgarton Mfg. Co.

Box 222-L Shirley Mass
Send 6c. for Catalogue.

Wondeyy dnder "<t Acetylene Burners

. . Give Highest Possible Candle Power.

STATE LINE MFG. CO.
8 Jay St., Chattanooga, 57 Washington St
NEW YOREK TENN., U. S. A. CHICAGO

Operators of writing machines, especial
skilled operators, prefer the REMINGTON,
and for very good reasons.

The Best Results

in the Amount and Quality of work done, and
the Ease and Speed with which it is done,
are attained only through the use of the

Remington Typewriter

REMINGTON TYPEWRITER COMPANY
327 Broadway, New York.

Merkel Motor Cycles

DURABLE SIMPLE
SPEEDY SAFE

Patented Single Lever
Control. The leading mo-
torcycle built Send stamp
for illustrated catalogucs
to Dept. A. Agents wanted.

The Merkel Mfg. Co.,

Milwaukee, Wis,

—NEW—SPEED INDICATOR FOR
TALKING MACHINES

which registers the correct speed of each selection be-
fore starting the machine tlnregv obtaining the best iwsslhla
ults from records, The discord caused by changlng the
apeed while the machine is running, can be
nvolded by e quiﬁ In our instrument with
a HI E DICATOR.
nd for clrcular Prmes greatly reduced.
Sold by Dealers and

D. HILTON,
80 Broadway, New York, N. Y.

MITCHELL %5GE

MINUTE

MOTORCYCLE

A Pt o
3% Brake Horse Power. Price 8225.
8Speed with Racing Gear, 60 Miies Per Hour,

WISCONSIN. WHEEL WORKS, Turnor Ave., Racine, Wis.





