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The Power House at Colgate.
LANG-DISTANCE HIGH-TENSION TRANSMISSION OF POWER IN- CALIFORNIA.—[See page 373.]
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WE NEED FEWER DOCTORS.

The other day at the convention of the American
Medical Association, in New Orleans, where some
4,000 or 5,000 physicians and attendants were gathered,
Dr. Billings drew attention to the decided oversupply
of medical men in the United States. He attributed
the surplus to the fact that the medical colleges are
graduating annually from 10,000 to 12,500 physicians,
when the actual needs of the country call for only
about 2,5600. If Dr. Billings is correct, and there is no
reason to doubt his figures, from 7,000 to 10,000 young
men are annually entering a profession in which they
have but the slimmest hopes of making even the pro-
verbial “comfortable living.” Of course, it goes with-
out saying that most of the professions are more or
less overcrowded; but we doubt if any of them, except
the Law, could afford a parallel to the condition of
things brought to light at the New Orleans convention.
What this disparity between the demand and supply
means to this army of young men, can only be surmised;
but certain it is that in the majority of cases it will in-
volve the loss of much money, that can ill be spared,
and much time, that can be spared still less. It does
really seem a pity that some of these graduates have not
entered other professions that are not so crowded, and
can offer better prospects of remuneration. Sanitary
engineering, naval architecture, and the comparative-
ly new profession of forestry, for instance, are not
overcrowded, and there will soon be a great de-
mand for really competent automobile engineers, men
who combine with mechanical ability a thorough
knowledge of gas and other engines that are com-
peting for the control of the field. Then there is the
sphere of journalism, which, while abundantly supplied
as to numbers, is pitiably supplied as to quality. There
must be among those thousands of graduates not a
few young men who have a natural gift for good writ-
ing—in these days an all-too-rare accomplishment that
threéatens to become a lost art. :

e e A —
THE PROPOSED BROOKLYN BRIDGE TERMINAL
STATION.

What has become of the Mayor’s or, to speak more
correctly, of the Bridge Commissioner’s proposed rail-
way terminal at the Manhattan end of the Brook-
lyn Bridge? As suggested by Mr. Lindenthal, and laid
before the Board of Estimate by the Mayor, the
scheme contemplated the construction of a terminal
which was to take in the subway, surface and ele-
vated railroad systems, which now meet near the en-
trance to the Brocoklyn Bridge; while above the termi-
nal: was to be erected a great municipal building, of
such capacity that it would be possible to gather to-
gether under one roof the various city departments,
many of which are located in different buildings
throughout the city, and are therefore paying rents
which aggregate yearly a very large sum of money.
The proposal was to acquire several triangular plots
of land in the immediate vicinity of the Bridge termi-
nal, and above the ground thus acquired erect the
proposed building, thrcugh which, by means of ar-
cades, the traffic of Chambers Street and City Hall
Place would find its way. Into the three-deck termi-
nal below the city offices would run the cable and
trolley cars that cross the Brooklyn Bridge, the sur-
face cars of Fourth and Third Avenues, the tracks
of the present rapid transit subway, and those of the
proposed.tunnel connecting the Williamsburg and Man-
hattan Bridges with the Brooklyn Bridge. Among the
many improvements, most of them excellent in theory,
proposed by the present administration, we know of
none, outside of the contemplated extension of the sub-
way system, that would confer more benefit on the

traveling public.
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“ RELIANCE” AND “ COLUMBIA.”

Because the “Reliance” and “Columbia” happened to
get in close company during their tuning-up work on
Long Island Sound the other day, and the old boat
seemed able to hold her own with her big sister, quite
a little thrill of excitement, with some trepidation, was
felt throughout the yachting circles on this side of
the water.

As a matter of fact, the result was exactly what
we predicted in these columns, the “Columbia” with
her small wetted surface and generous sail plan prov-
ing equal to the ‘‘Reliance” with her large wetted
surface and greater spread of canvas. Had there been
a disturbed sea, the ‘“Columbia” would probably have
pulled away quite easily from the big bcat. Let the
two meet, however, on the Sound in a whole-sail breeze
with started sheets, and there will be a very different
story to tell. At the same time, there is no deny-
ing that the ‘“Columbia” has a rare burst of speed
in her in a strong wind; as witness her magnificent
run on May 3, when in a piping.breeze that held true
throughout the run from Newport to City Island, she
averaged for over one hundired knots of the course a
speed of nearly fourteen knots an hour. It is probable
that she was favored somewhat by the tides.

g Al ——
OUR ENORMOUS EXPORTS.

It is estimated by the Treasury Department that the
exports of the United States for the current year will
reach the great total of $1,500,000,000. It is interest-
ing to note the growth in our exports during the
past four decades. In 1870, for the first time, the total
reached the $500,000,000 mark; and it took twenty
years longer for the figures to swell to $750,000,000. In
1897 they reached the grand total of one billion dol-
lars, and a 50 per cent increase was recorded in the
half-dozen years that followed. The growth of im-
ports has been always steady, and during the last five
years remarkably rapid. In 1895 our imports amounted
to $705,205,5685. Five years later they had reached
$838,761,870, while for 1903 they amount to $1,001,596,-
683. It is the ever-growing demand for manufacturers’
materials that is responsible for this rapid increase.
In the month of February last manufacturers’ ma-
terials alone constituted more than one-half of the
total imports.

—— O~ —
WHAT TO ABOLISH FROM WARSHIPS.

In discussing the many conflicting theories as to
what should be got rid of in warships in order to
reduce their ever-growing weight and size, our
esteemed contemporary, the Engineer, of London, says:
“The Americans have abolished torpedoes altogether;
and it may be added that the French and Germans
have abolished nets. The Germans have abolished
wood. If all accounts are true, the Spanish and
Chinese have abolished guns, and the Turks, screw
propellers also, though the Italians—who have a repu-
tation for -building light ships—still supply big four-
poster beds for senior officers.” The fact of the mat-
ter is (and we say it with all due deference to Admiral
Dewey and the school that believes in smaller and
lighter battleships), what is needed to-day is not the
abolition, but the introduction of weight. Guns, tor-
pedoes, armor, conning towers, a generous ammuni-
tion supply, powerful engines, reliable gun-mounts,
good coal capacity—all of these are necessary, and all
call for weight. If we are to have our fighting line
made up of battleships and cruisers, this means, and
always will mean, that we must have big ships. We
do not need to take away, but to add; and evidently,
if the experience in the “Maine” is any criterion, the
addition must be in the direction of such weight as is
necessary to give proper structural strength all round.
It looks as though modern battleships, cruisers and
torpedo boats were suffering from the same cutting
down of weights that is causing such trouble in our
big modern racing yachts.

— e — —— .

THE METRIC SYSTEM.

Many of the opponents of the metric system base
their unwillingness to adopt it on the fact that it
is decimal; others only on the ground that it is
metric—i. e., based on a unit that is nearly 40 inches
long instead of one that is 36. As regards the decimal
end of it, there is not one of the American objectors
who goes to England, who does not complain of duo-
decimal currency. with its various disadvantagecus side
issues. He finds his own dollar easily enough divisible
and easily enough computed in all its divisions and
multiples; but he complains of a 20-shilling pound
and a 21-shilling guinea, and of the steps 4x12x 20
on the road from farthing to pound. He never confuses
the 20 hundredweights of 100 pounds each and the 20
nominal hundredweights oi 112 pounds each, for al-
though 2,240 pounds make the only legal ton in the
United States, he uses almost exclusively 2,000. He for-
gets all our “troy” and “apothecaries’” weights, the
tables for which used to wear out his soul when he was
a boy, and which at forty years of age he cannot repeat.
He probably uses for fine work, if he is a machinist,
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decimal divisions of the unit, or of one-third of the unit,
as our United States standard is the yard, not the foot,
in preference to the carpenter’s eighths and sixteenths.
He has no difficulty in laying out or laying off a third
oY a quarter of an inch on a decimal scale.

Those who base their objections to the system on
the meter only, would do so were it divided into
twelfths. They seem to think that if we were to meas-
ure in meters, we would have to change all our pat-
terns. As a matter of fact, we would not. The de-
signer who has any common sense and experience
makes his drawings to some near unit wbich will give
him enougn stuff to bear the load or do the work. He
gives himself a factor of safety according to the char-
acter of the load; and if the dimension were 39.4 in-
stead of 40 inches, it would not cause him any worty
nor make hjs work any the less reliable or suit-
able. A 3-inch shaft, so called, is really 215-16 inch
about nine times out of ten; and no one complains of
weakness because it is not just 3 inches. No one ob-
jects to putting in cold-rolled shafting because it is
an even 3 inches on the so-called 3 inches size, instead
of only 215-16. There is no confusion.

It will probably be a long time before British
insular prejudice, some of which we have inherited,
will consent to the adoption of either decimal sub-
division or the metric unit, alone or in combination.
Meanwhile there is one thing which we can do, so
long as we are saddled with our present standards and
subdivisions—that 1is, express dimensions in inches
instead of in feet and inches. For instance, we can
aveid writing 5 17, and instead write 61 inches; be-
cause the 57 1” is liable to be read 51 inches. There are
times and places when such misreadings can be not
merely annoying, but very expensive.

_— e A ——— -
THE FIRST IRON SAILING VESSEL.

Some interesting facts have been published in Eng-
land concerning the first iron sailing ship which set
out from Liverpool, and its commander. The vessel
with this unique distinction was the  “Richard Cob-
den,” commanded by Thomas Lidbitter. This craft
was built of Coalbrookdale iron, and was launched in
1844. She was a bark of 461 tons, and had a speed of
10 knots per hour. She was constructed of iron through-
out, including the rudder, rudder frame, and steering
gear. Her lines were very fine, and she was five times
her beam in length. She was without bulkheads, and
in sailing trim she lay on an even keel. She had a
great rise of floor, falling in somewhat from her bilge
to the rails. In 1844-45 she set sail for China, but
was laid up twice for repairs at Cork and Rio de
Janeiro respectively during the passage. She aroused
considerable attention at the various ports at which
she called, as she was the first iron vessel ever seen,
and was regarded somewhat suspiciously by the super-
stitious, to whom the idea of making iron float was
considered as flying in the face of Providence. Her
second voyage was to Bombay wvia the Cape of Good
Hope and back. She covered the round trip in some
seven months, which was considered a remarkable
performance. She made another journey to Bombay,
which she reached in 94 days. On none of these trips
did the vessel make any water, so that the feasibility
of utilizing iron for vessels was firmly established.

The next vessel commanded by Capt. Lidbitter was
also an iron vessel launched in 1853. She was 192
feet in length, 32 feet beam and 22 feet depth. She
was a three-masted craft, and was provided with an
iron bulkhead abaft each mast. Like the ‘“Richard
Cobden,” she was without steam power. Her (first
voyage was from London to Bombay, Calcutta, and
Melbourne. She covered the distance between the two
last named ports in 60 days. In June, 1854, she left
Melbourne for home with a large and valuable cargo
of wool and £300,000 in gold. The captain intended
to round Cape Horn on this trip, but after passing
Tasmania the ship sprang a leak during a gale, and
as she listed with dangerous heaviness to port, the cap-
tain beat his way northward to Tahiti, and Papate was
safely reached, but the vessel had only been kept-afioat
by three weeks’ incessant pumping. At Papate the
ship was pumped out and examined, and the leaks
were found on both sides of the ship, abreast the
mainmast. Three hundred rivets were knocked out
and renewed before the vessel was again ready for
sea. When the repairs had been satisfactorily com-
pleted, the captain again set sail, and this time safely
reached London in March, 1855. The vessel was again
overhauled, and the springing of the leaks was found
to be due to the keelson, which instead of being made
solid from end to end, was constructed in three un-
connected lengths separated at the fore, main, and
mizzen bulkheads respectively, and these bulkheads
were found to be far too weak to withstand the
enormous strains set up. The defects were remedied,
and the vessel made numerous voyages, principally
between Philadelphia and New Orleans, and was
finally stranded in the northwest Providence Chan-
nel. More than thirty salvage ships undertook to re-
float her, but as they demanded a payment of $30,000
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before commencing operations—a sum considered pro-
hibitively excessive—her captain abandoned her, and
she rapidly became a total wreck.

il -

CHIMNEY DRAFT.
BY EGBERT P. WATSON.

A column of rarefied air is lighter than a similar
column of cold atmospheric air, volume for volume,
and from this tact a theory has been deduced to ac-
count for the existence of draft so called in chim-
neys. The velocity of an ascending current in them is
based upon the difference in weight of rarefied and
unrarefied air, but, untortunately tor the stability of
the theory, the same phenomenon, if it may be so
called, exists in a cold tube which has no rarefied air
in it. I have just taken a length of stove pipe, cut a
small opening in the bottom, and set it on end; when
a lighted match was applied to the opening, the flame
was strongly drawn in, showing the existence of an
upward current in a cold tube. If there was not such
a current, it would be a tedious task to rarefy the air
in a large chimney; but every housewite knows that so
soon as a fire is started, it commences to burn. Chim-
neys that never had a fire in them work well when
properly built.

In a certain sense this is peculiar, paradoxical even,
for from the latter postulate there does not appear to
be any reason why setting a tube on end should cause
a circulation of air through it; and it it is desirable to
have a theory to account for every occurrence in na-
ture, it will be necessary to construct a new one for
the draught of chimneys, for they do not follow the
present alleged law in all cases; in some they act en-
tirely contrary to it. Currents of air move in all di-
rections in nature, horizontally and downward; some-
times it seems, in a chimney which does not work
well, as if all these things occurred at one and the
same time. Opening a door or a window causes a
draft, the heated air in the room being displaced by
the colder air outside, and external objects, both natu-
ral and artificial, cause barriers which deflect currents
so that they literally tall down the chimney, or drive
the heated air down, which is the same for practical
purposes.

The conditions under which draft exists or does
not exist are very puzzling sometimes, in practice, and
give rise to much speculation as to the causes. Take
the case of a flue which has been used tor forty years,
and during that period has had five or six different
stoves attached to it; every one of these stoves gave
trouble, and would not burn the coal properly until
they were adjusted to the conditions prevailing, what-
ever they were. This flue was crooked; that is to say,
for reasons connected with the building it was carried
up straight ten feet from the bottom, and then run at
an angle of forty degrees for ten feet more; the flue
was then carried up straight for ten feet to the roof,
through which it projected six feet. The mason who
built it said it would not draw, but in spite of his pre-
diction it drew admirably, and continued to do good
service until some alterations were made in the build-
ing, when the chimney was run straight for the entire
length. Then trouble began. A stove that had always
worked satisfactorily, sulked and protested against the
new chimney.

This last was thoroughly dried out, and being of
glazed pipe was absolutely clean and true throughout.
The smokepipe entered the chimney near the bottom
and had a straight shot clear to the upper end; there
was every reason why it should have had a great pull
on the fire, but there was a very feeble one. Not
knowing what else to do, I had the pipe taken out of
the bottom of the flue and run off at an angle, entering
the flue by short-connected elbows ten feet higher up,
giving a crooked flue again. This started everything
going in great shape, and the stove had to be checked
in every possible way in order to prevent it from get-
ting white hot in no time, so to speak. This is con-
trary to all precedent and common sense, but the sequel
to the history of this flue is still more surprising. The
stove was changed in due time for another of different
make, but with the same sized flues in it as the dis-
carded one, and of the same general design; when it
was attached or connected in the same way that the
other one was, nothing could be done with it, the fire
smoldered instead of burning, and was useless for
cooking.

There was a fire-brick in the back end of the new
stove, which had been loosely put in, so that one end
was cocked in toward the furnace, or firebox, leaving
an opening of about three-eighths of an inch by noth-
ing on the other end. It did not seem possible that
such a small leak could seriously affect the action of
the stove, but it did materially, for after stopping it
with fire-putty it worked well and is now all right.
The reason for this improvement is that the cold air
entering the ashpit was short-circuited; instead of go-
ing through the fire it went through the leaky fire
brick, not only cooling the smoke-pipe, but also rob-
bing the fuel of the oxygen it required tor combustion.

Stoves are sometimes blamed for faulty construction
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when the trouble lies elsewhere—in the way in which
they are connected. One large heater which had al-
ways performed well was taken down during house-
cleaning, but when it was erected again it would not
draw at all. Investigation revealed that it was too
far out from the chimney-breast; the stove-pipe barely
entered the breast by an inch or so, when it should
have gone clear through into the flue itself. Singular
as it may seem, the up-draught from the flue consti-
tuted a cut-off for the smoke-pipe; when this was chang-
ed, there was no more trouble.

Again, a factory chimney which had always worked
perfectly for many years suddenly refused duty; upon
investigation it was found that the blank wall of a
recently erected building in the vicinity, during the
prevalence of winds from the northwest, deflected a
current which came down the factory chimney, consti-
tuling a back draft. This blank wall was about
three hundred feet from the factory, and it seemed
scarcely possible that it could have the effect mention-
ed, but it did, for after the chimney was hooded there
was no more trouble.

Draft, so called, even when apparently strong, is
relatively of very little force, for natural draft can
be of great vigor, seemingly, and show nothing on a
draft gage; tinder from burned paper will so ob-
struct the grate bars that the fire will not burm until
it is removed, and this tinder is such a flimsy material
that it cannot be picked up with the fingers; it crumbles
at the slightest touch. A resring draft, so called, is
not caused by the force of wind rushing through the
grate bars, but results from the combustion of the air
and gases; an infinite number of minute explosions
merge into a continuous rumble accompanied by vibra-
tions, which sometimes shake heavy boilers so violently
that they alarm the attendants; there is no danger at-
tending such manifestations, except that of the gases
collecting in pockets or corners to such an extent that
they explode in one volume, blowing the furnace doors
open and scattering the fire over the fire-room. Back
draft of this character is easily stopped, so soon as
the humming begins, by scattering fresh coal over the
black spots in the fire.

One of the most peculiar arrangements of achimney
and its connections that I have ever heard of existsin
Belgium, where a factory stack is set up on a hill, and
connected to an underground conduit communicating
with the boilers in the valley below. The part under-
ground is horizontal for about one hundred feet, and
is necessarily cold for a long time after the fires are
started; the chimney is also cold, nevertheless the
stack exhausts the conduit, or underground flue, so
soon as fires are started under the boilers. There
must, then, be a strong upward current in the stack
itself at all times in order to exhaust the horizontal
flue, which is merely a drag, or baffle on the stack.
Rarefied air has no part in the action of this stack
until the fires are under way.

D v —— . —
TRADE-MARKS IN THE PHILIPPINES.

A new trade-mark, trade-name and unfair-competi-
tion law has been enacted by the Philippine Commis-
sion which repeals the royal decree of 1888 tor ‘_the
registration of trade-marks, as continued in force by
military orders, and provides for an independent regis-
tration in the Philippines. Owners of trade-marks and
trade-names who are domiciled in the Philippines, or
the United States, or in foreign countries which grant
similar privileges to persons domiciled in the United
States and Philippine Islands, may register their
marks and names under the new law.

The law defines trade-marks and specifies the re-
quirements for their registration. Provision is also
made for the registration of trade-names, which the
law defines as names, devices or marks by means
of which is intended to be distinguished from that
ot others, the business, profession, trade or occupation
in which one may be engaged. It is not essential that
the trade-name should appear on the goods dealt in
by the person using the same, as it is sufficient it it is
used by way of advertisement, or on letter heads, signs,
or in any other way to furnish to the public a method
of distinguishing the business.

Unfair competition, and the infringement of trade
marks and trade names with intent to defraud the
public or the owner of the mark or name are made
crimes and the guilty party may be severely punished
in the criminal proceeding, in addition to the loss
which he may suffer because of the damages which the
wronged party may recover in a civil action.

One of the sections of the law provides for the regis-
tration of trade marks in the Philippines in order to
enable persons domiciled in those Islands to register
their trade marks in foreign countries, the trade mark
registration laws of which require the registration 1n
the home country as a condition precedent to regis-
tration in such foreign countries. The persons domi-
ciled in the Philippines may now register their trade
marks in those Islands and in foreign countries, but
they are still unable to register their trade marks
in the United States because of the ruling ot the
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United States Patent Office that provision €tor this
registration is not made in our our trade-mark law,
which only provides for the registration of trade
marks which are owned by persons who are domiciled
in the United States or who are located in a foreign
country which grants reciprocal rights.

It is to be hoped that this decision may be over-
ruled or that the defect in the United States trade
mark law may be corrected in order to enable persons
domiciled in the Philippines to secure complete pro-
tection for their trade marks by registration.

SCIENCE NOTES.

Messrs. Mueller and Kempf have discovered in the
course of their photometric work at Potsdam a variable
star of so short a period—about four hours—that it
may fairly be called unique. Up to this time, the
variables that went through a complete cycle of
changes in the shortest time were two stars in the
cluster Omega Centauri. These bodies complete their
periods in 7 hours 11 minutes and in 7 hours 43 min-
utes respectively. 8. Antlic has a period of 7 hours
47 minutes. The Potsdam star has a period of about
one-half as long. From minimum to maximum the
light changes at a slower rate than from maximum to
minimum. The magnitude varies from 8 6-10 to 7 9-10
and the length of the period is 4 hours 13 seconds.
The hypothesis that best explains the observed phenom-
ena is that two bright bodies are revolving at a small
distance about a common center of gravity, the plane
of revolution being nearly in the line of sight.

The Révue Scientifique gives a brief history of ex-
periments on the segmentation of unfertilized eggs.
In 1895 Hertwig exposed the eggs of the sea-urchin
to a weak solution ot sulphate of strychnine and ob-
tained the phenomena of karyokinesis or segmentation.
Then Morgan, in 1898, obtained the same result by
simply increasing the osmotic pressure ot seawater.
Mead, in 1899, experimenting on another species, ob-
tained a like result by adding chloride of potassium to
the seawater. In 1899 Morgan suggested that the
unfertilized egg was in a state of unstable equilibrium
and that any one of several exciting causes was suffi-
cient to break it up into a more stable state, i. e, to
cause segmentation. That is, there is no specific ex-
citement; the reaction alone is specific. Loeb, in 1899,
obtained parthenogenesis experimentally by exposing
the eggs of the sea-urchin for a very short time to a
weak acid solution, or to an alkaline seawater. The
presence of ether, chloroform or alcohol will determine
the action also. The absence of certain chemical
bodies may likewise determine segmentation. If sea-
water containing sea-urchin’s eggs is deprived of its
oxygen (the oxygen being replaced by hydrogen) then
the eggs, when transferred to normal seawater, begin
to divide. Temperature acts in a similar way. Eggs
warmed to about 32 deg. C. begin to divide when re-
placed in seawater at an ordinary temperature. Ab-
normal lowering of temperature has been shown by
Mr. Greeley to provoke the reaction. Mechanical agi-
tation will do the same. Mr. Mathews points out that
the foregoing results seem to show that the essence of
the segmentation is the formation of localized zones
of liquefaction in the protoplasm of the egg, thus
suggesting an analogy with localized digestion.

In a very able resum¢ of the different methods by
which the distance of the sun can be determined, and
of the trustworthiness of the results, A. R. Hinks, M.
A., before the British Association, warned against the
proclamation of any ‘accepted” values, which were
generally proved to be fallacious as soon as the agree-
ment was proclaimed. There was no accepted value
for the solar parallax until six years ago, when 8.80
was agreed upon. QGreenwich meridian observations
yield 8.802, most other methods lower values down to
8.762. The Venus transit observation, on which such
strong hopes were built—while Leverrier, among
others, was convinced that all the trouble was wasted
—had failed; the minor planets had given excellent
results; the aberration determinations at Pulkowa
(near St. Petersburg) yield 8.793, Nyrén’s own latest
work there 8.782, other determinations elsewhere
8.806. The motion of the nodes of Venus, the secular
variations of the four inner planets, and the dynamics
of the mass of the earth had also afforded bases for
calculations. But Eros, the peculiar planet whose
orbit lies between those of earth and Mars, crossing
the latter’s orbit, was worth all the 480 planetoids.
Eros was watched when nearest the earth in 1900 by
fifty observers, and 8,000 protographic exposures were
obtained. The analysis of the results will take years.
Mr. Hinks himself is engaged in comparing the photo-
graphs taken at Cambridge with others, with the
view of tracing errors. The distance of the sun is
at present believed to be about 93,000,000 miles; we
are uncertain about the hundred thousands. Prof.
Turner mentioned that the twenty years’ study ot
Jupiter’s satellites at Harvard promised to give valu-
able results.
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AIR-COOLING APPARATUS.

Prof. Willis L. Moore, Chief of the United States
Weather Bureau, Washington, D. C, has invented an ap-
paratus which is designed to moderate the extremes of
summer heat just as a stove moderates the extremes of
winter cold. This novel cooling stove, however, oper-
ates on principles which are the reverse of those of
the heating stove.
The fuel used is
broken ice which
is so disposed and
mixed with salt as
to create a draft
through the appar-
atus in a downward
instead of an up-
ward direction. Re-
ferring to our en-
graving, it will be
observed that the
parts are inclosed
in a cylinder of
heat - conducting
material. The in-
terior is divided
into two chambers
by a diaphragm
having openings at
intervals along its
edge. Cracked ice
is placed in this
upper chamber and
woven-wire tubes
conduct air
through this ice
and the diaphragm
into the lower
chamber. This is
quite an important
feature of the in-
vention, for broken
or granulated ice
when melting has
a tendency to cake into a solid mass, which eliminates
interstitial spaces and precludes the proper diffusion
of air through the mass and also retards and eventu-
ally wholly obstructs its flow. The woven-wire tubes
always insure a passageway, and becoming imbedded
in the ice serve to hold it up against gravitating into
a cake at the bottom and allow lateral dif-
fusion of air through the tubes into the in-

AIR-COOLING APPARATUS.
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candle power Nernst lamps. The clock was formerly
lighted by 24 gas jets on each dial, and on each night
a man had to climb up and light these 96 jets. Two
men spend three afternoons of each week winding it.

i

A BELL-BUOY OPERATED BY TIDE MOTOR.

Ordinarily, bell-buoys are rung by the motion of
the waves, which causes a steel ball to roll about on
a plate under the mouth of the bell, and strike against
its inner surface. With a view to making the action
of the rolling ball positive, regular, and of a constant
power, the Tidal Motor Power Company, of Seattle,
provides a moter mechanism actuated by the rise and
fall of the tide. The mechanism will be readily under-
stood by reference to our illustration, in which the
cylinder 13 is broken away to show the arrangement
of the float and the weights. Connected to the gear
wheel 1, by ratchet devices are two sprocket wheels.
The chain connecting the weight 7 and weight 11
passes over one of these sprocket wheels, and over the
other runs a chain connecting weight 6 and weight 10.
The float 5 is connected to the weight 6 by a chain
passing up through weight 7 and over the idlers §
and 9. In our illustration, it is assumed that the tide
is rising, and so the float is lifting weight 7, while
weight 11 takes up the slack. The slack in the chain
connecting the float with weight 6 permits the latter
to drop slowly, rotating the gear wheel 1. The weight
is so balanced as to move downward more slowly than
the float moves upward, so that it will continue to
operate the gear wheel at a constant rate while the
tide is turning, and until the float begins to fall
Thereupon weight 7 continues the operation, while the
float 5 falls and lifts weight 6, the slack being taken
up by weight 10. The train of gearing 1, 2, 3, serves
to greatly increase the speed of rotation imparted by
the weights, and communicates the motion to a pair of
plungers, working in the cylinder 4, and also to the
cradle which carries the steel ball. The plungers
govern the rocking of the cradle, so that the ball strikes
the bell with a uniform stroke. The vertical rod
shown at the right, in our illustration, is driven by
bevel gearing on the driving shaft, and serves to slow-
ly rotate the bell so as to prevent it from breaking
under the constant hammering of the steel ball.

B o e ———
DOVETAILING MACHINE,

An improved automatic dovetailing machine has re-

cently been invented by Mr. J. T. T. Grim. of Cumber-
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land, Md. The machine is self-feeding, it only being
necessary for the operator to place the stock on the
bed, so that the conveying chains may engage the
same, and when power is applied the material will be
moved properly relative to a rapidly-revolving cutter,

BELL-BUOY OPERATED BY THE TIDE.

and the mortises and tenons cut as desired without
further attention on the part of the operator. The
machine comprises two sets of mechanisms designed to
operate on opposite ends of a bureau arawer
or like piece of work. One set is mounted

terstices of the ice. The lower chamber of
the apparatus is also filled with ice which,
however, is more finely broken and is mixed
with salt, which lowers its melting point
greatly. The air circulation is completed to
the bottom of the apparatus by a number
of thin metal pipes projecting above the ice
level. In order to prevent ice-water in the
upper chamber from running along the bot-
tom of the diaphragm and dripping into
these pipes, a drip-pan is placed above them
which catches this water and directs it 1o
the waste pipe. Cold air is heavier than
hot air, so that the natural tendency of the
air at the top of the apparatus would be to
fall down through the tubes, thus establish-

on a carriage which may be moved toward
or away from the fixed mechanism to suit
different sizes of work. The work is clamp-
ed, as shown in the general view, with the
pieces in which the grooves are to be cut
laid horizontal, while the others, on which
the tenons are to be formed, are held in a
vertical position. Two conveyor-chains are
provided for each piece, and lugs bolted
therein at proper locations serve to engage
the pieces and feed them forward intermit-
tently. The cutters, of suitable shape, are
mounted in spindles which are rapidly ro-
tated by belt connection with pulleys on the
countershaft shown at the left of our en-
graving. The cutter spindles have bearings

ing a current which is further strengthened
by making the lower chamber colder than
the upper one. At the
bottom of the device
the cold air passes out
into the room through
the large tube shown
at the right in our en-
graving. The cooling
apparatus is provided
with a trough at the
bottom which is adapt-
ed to catch any water
condensed from the at-
mosphere on coming in
contact with the cold
walls of the cylinder,
from which it will be
observed that the ap-
paratus dries the air in
the room. Further-
more, it purifies the air
by absorbing in the ice
and brine any particles
of dirt or dust carried
thereby.

Big Ben, the cele-
brated clock of London,
which regulates the
time of a large portion
of the British Empire,
is having the dials on
each of its four sides
illuminated with 60-

CAM-ACTION OF THE DOVETAILING MACHINE.

IMPROVED DOVETAILING MACHINE.
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in brackets mounted to slide in guideways,
to give the proper inward and outward
movement of the cut-
ters in forming the
grooves and tenons.
This movement is ac-
complished by means
of a roller on each
bracket, which is guid-
ed by an eccentrically-
arranged cam-groove, as
shown in our detail
view., The cams are
mounted on a shaft
driven by sprocket and
chain gearing from the
counter-shaft. By means
of a clutch connection
on the counter-shaft,
the rotation of the cam-
shaft may be started or
stopped at will. An
intermittent or step-by-
step motion is imparted
by the cam-shaft to the
conveyor-chains through
the medium of a rat-
chet device, which is
also shown in our de-
tail view. It will be
observed that a ratchet
wheel is mounted on
the conveyor-shaft, and
is engaged by a pawl
carried on & link,
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which is connected by a rod to a lever mounted above
the cam-shaft. The lower end of this lever is pro-
vided with a roller, which engages a face-cam on the
shaft. This cam is so shaped as to swing back the
lower end of the lever when the drum-cams have
drawn their respective cutters to the outer positions.
This serves to push forward the link and pawl, turn-
ing the ratchet wheel on the conveyor-shaft; the con-
veyor-chains are all suitably connected with this shaft,
so that the work on the beds will move for-

ward in position for the next cut, while the

cutters round the inner faces of the tenon [
that are being formed. After the projection on
the cam has been cleared, the lever, together
with its connections, is drawn back by the
tension of a spring, and the pawl snaps be-
hind the next tooth of the ratchet wheel,
ready to move it forward another notch,
when the cam projection again engages the
lever. In the meantime the cutters are
moved inward, each forming another tenon
in its respective vertical piece and cutting
grooves in the horizontal piece. Thus the
work continues without requiring any at-
tention on the part of the operator. When
it is desired to dovetail an irregular piece
of work, such as the swelled or curved front
of a bureau drawer, it is necessary to sup-
port this front while the ends are being
acted upon by the cutters. A central sup-
port and a supplemental conveyor-chain are
therefore provided for the purpose. These
are of course adjustable to different heights
according to the shape of the work, and pro-
vision is made for moving them sidewise,
also, in order that they may be properly positioned
for work of different lengths. The machine embodies
many improved details of construction which we can-
not here describe, owing to the limits of space. One
important construction will be observed in the mount-
ing of the cutter spindles. It will be seen that they
have tapered portions which fit in tapered bearings.
The bearings may be screwed down to take up any
play due to wear of the spindle. It is obvious that
any size or shape of cutter may be secured in the
spindle to meet the requirements of the work.

== L -

LONG-DISTANCE HIGH-TENSION TRANSMISSION OF
POWER IN CALIFORNIA.
BY HAMILTON WRIGHT.

In the vast developments of electric power and its
transmission California is fast solving the problem
of cheaper fuel and power. The remarkable develop-
ment that has occurred in the long-distance high-ten-
sion transmission of power as well as the approximate
magnitude of the
transmission indus-
try is directly trace-
able to the absence
of ccal in material
quantities in this
State and the corres-
ponding high price
of mechanical power.
The great cost of
steam power at the
time of earliest et-

forts toward elec-
tric transmission
was responsible for

the turn of the Cali-
fornia tide of engi-
neering eftort from
the coal pile to the
waterfall as the most
promising source of
energy whence to
operate the rapidly-
growing electrical
industries of the
Golden State.
Perhaps the most
consequential and
interesting phase of
eleciric transmission
engineering in Cali-
fornia lies in the
unification of re-
motely separated
electric systems into
a single unit of vast
proportions. In other
words, all the elec-
tric lighting, power and railway interests of all the
cities of the central and northern portion of the State
have been concentrated and centralized into a single
system which receives power from sources enabling
the cheapest generation. The development and per-
fection of extremely long-distance transmission lines
has made such unification of interests possible,and the
honors should perhaps be divided equally between the
Standard Electric Company of California, with its
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145-mile electric San Francisco transmission, and the
Bay Counties Power Company, with its main-line
transmission of 142 miles from the Colgate power
house to Oakland. The Standard Electric Company
was the first in the world to come out with a definite
and matured project for the transmission of power
of great quafltity over a distance materially in excess
of 100 miles. It built its electric power plant and
sub-stations and finished its pole lines practically ready

Greasing the Cables of the Colgate Power House.

for operation, but unforeseen difficulties prevented the
completion of its water system, so that the Bay Coun-
ties Power Company, although beginning operations
at a considerably later time, finished its plant before
the Standard plant and in so doing secured the honor
of being the first enterprise to successfully undertake
such a long transmission. More than this, the Bay
Counties Company secured a temporary contract with
the Standard Company by which the Bay Counties
Company delivered current to the Standard lines at
Oakland for transmission to Stockton, a distance of
211 miles from the power house at Colgate, and as far
north on the peninsula of San Francisco as Burlin-
game, a distance of 21814 miles from Colgate. These
are the longest systems of electric transmission in the
world. Now both the Standard and the Bay Counties
plants are in operation, and each over its own line,.
The plan of centralization was the direct outgrowth
of the success of extremely long-distance transmission.
The Bay Counties Power Company’s pole lines traverse

The Latest View of the Interior of the Colgate Power House.

LONG-DISTANCE HIGH-TENSION TRANSMISSION OF POWER IN CALIFORNIA,

that entire portion of California from Nevada County
on the east to Butte County on the north, to Sonoma
and Modoc counties on the west, and to Alameda Coun-
ty on the south, taking in each and every city, mining
or other community consuming power en route. The
electric lighting, electric power, electric railway and
gas interests of this entire section are, almost without
exception, under one traansmission service for the op-
eration of their electrical business, for all take power
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from the power houses under the control of the Bay
Counties Power Company. In fact, this company oper-
ates in all more than 3,000 miles of transmission lines.

By means of its transmission lines the Standard
Electric Company is tying together the electrical in-
terests of the cities and towns extending around the
Bay of San Francisco from Oakland to San Francisco.
The Standard plant at Electra, in Amador County,
has a capacity of 15,000 horse power, while that of
the four generating stations of the Bay
Counties Power Company, located in Yuba,
Nevada, and Butte counties, is close to 23,000
horse power. In addition to these outputs
the Standard Company is now Dbuilding a
new 21,000 horse power station in Stanislaus
County and the Bay Counties Company is
building an §&8,000 horse power station in
Butte.

However, these two great systems, which
fairly cobweb the central portion of the
State from east to west, by no means com-
prise a major portion of the electric long-
distance transmission plants in California.

In the northern California system are the
Butte County Electric Power Company, sup-
plying Chico and the gold dredgers of that
region and traveling with 23,000 volts thirty
miles, and the Keswick Electric Power Com-
pany, which supplies power from Shasta to
Redding and the Mountain Copper Company.

Electricity in mining is proving of im-
mense value, especially for gold and silver
mining in the desert regions where water
is precious and fuel is costlier than almost
anywhere else in the United States. With
electricity, shafts, tunnels, leads, and slopes may Dbe
illuminated, drills may be run, elevator hoists lifted,
fans will keep out impure air and pumps will keep
the mine dry, while dynamite blasting may be con-
ducted with less than half the present dangers.

The famous Yellow Aster Mining Company, at Rands-
burg, has gone to great expenditure in demonstrating
the uses of electricity in working mines and has re-
cently contracted to buy 3,500 horse power from a power
company which is developing 8,000 horse power for
mining purposes. Very recently a company with $1,-
500,000 paid-up capital has been organized for utilizing
the power in five great streams along the Sierras. A
corps of engineers who have been making plans for
the development of electric power from the Kaweah
River in Tulare County put the total expense of the
work at $9,000,000. About 9,000 horse power will be
obtained and this may Dbe utilized in Tulare, Porter-
ville, and other San Joaquin Valley towns. The San
Joaquin Valley Company has recently finished harness-
ing a stream in the
Sierras and is now
transmitting several
thousand horse pow-
ed to Fresno and
Hanford, over foot-
hills and across
rivers, ranches, or-
chards, and vine-
yards, for a distance
of thirty-two miles.
This is the cheapest
power in the world
and is furnished at
as low a rate as two
cents per horse pow-
er per hour.

Probably the most
remarkable use to
which electric power
has been put is to
move the imple-
ments of agricul-
ture. At this writ-
ing a number of big
grain raisers in San
Joaquin Valley, Cal-
ifornia, are closing
a successful series of
experiments by
which a combined
harvester is impel-
led by electric pow-
er. Thus the stream
which has turnished
the wheat fields
with water for irri-
gation purposes, also
gives the power by which the crop may be later
harvested.

The world's first successful experiment in electrical
transmission was made in Germany in 1891. From
Lauffen a line of 108 miles was run into Frankfort to
light an exposition held there in that year. It
worked successfully. Within a year the first electrical
power plant in which the specific gravity of water
was used in the United States was begun at Pomona,
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Cal. This was followed by the opening of the bhig
plant at Folsom, Cal,, which at that time was the
largest in the world. The first current that flashed
along its wires carried 400 horse power 21 miles at a
voltage of 11,000. Years were spent in the work at
Folsom. An immense masonry dam 650 feet long,
24 feet wide at the crest, 87 feet wide at the bottom,
and 89 feet high at the highest point had been thrown
across the American River. The dam contains 50,000
cubic yards of granite and creates a reservoir three
miles long. At either end are massive head gates to
contract the passage of the water into canals, which
give a flow of 85,000 cubic feet a minute. The water
supply is sufficient for the irrigation of 300,000 acres
of land, including large areas on both sides of the
American River. The work on the Folsom plant five
years ago was only second to that at Niagara Falls,
and the great plant already furnished 45,000 horse
power, transmitted a distance of 24 miles to Sacra-
mento for use by street car lines, electric lighting com-
panies, and in factories and machine shops. The suc-
cess of this great plant was only made possible by the
fact that the year after it started a dynamo was in-
vented which made electric power available for manu-
facturing purposes. The first plants could employ
their currents for lighting and for the propulsion of
street cars alone, but here was a new application which
made the patronage and the profits of the concerns
doubly sure. The demand for electric power and the
fleld for its operations in California are proved by the
alacrity with which it has been caught up by consum-
ers all along the power lines. All plants are running
full power, with the whole current in use and more in
demand. Very lately the large Folsom plant was
found inadequate to supply Sacramento with a suffi-
cient current and additional power was obtained from
Colgate. All electric power companies strive for a
business so regular that it will take a full supply all
the time, for a full line will furnish just so many horse
power a day and it costs as much to maintain a line
whether it is supplying a full current or half its pos-
sible current. In industries which call for a regular
supply of power, electricity has largely supplanted
steam in San Francisco.

At the present time the power of the mountain cas-
cades is being rapidly harnessed and a new industrial
era has sprung up upon the Pacific coast. There are
now twenty electric power plants upon the Pacific
coast, and of those yet unmentioned is that now in
process of construction at Redding in northern Cali-
fornia, at the base of Mount Shasta. New York, San
Francisco, and Buffalo capital is back of this enter-
prise to the extent of $6,000,000, and when completed
it will be the greatest electrical power plant in America
outside of Niagara. Another large plant which when
completed will hold the world’s record for long-dist-
ance transmission is being constructed upon the Kern
River, 27 miles from Bakersfield, Cal. A corps of en-
gineers and a gang of laborers are hard at work.
Then, too, there are the big Yuba County power
plants and that of the Mount Whitney Power Company.
There is a big plant at Truckee, Cal.,, which sends 1,500
horse power to the Comstock mines, the great mines
which made millions for the Stewarts, Mackays, Flood,
and Fair families and which are still paying dividends,
The Blue Lake Water Company is another important
plant. The South Yuba Water Company, in which Sen-
ator C. N. Felton and Dr. Charles Van Norden, of
New York, are largely interested, will develop a 30,000
horse power plant. The company controls a number
of large storage reservoirs and twenty large lakes in
Placer and Nevada counties, California. They now
have 400 miles of flumes and a storage capacity of
five billions of cubic feet. They now furnish 5,000
horse power to the small cities and mines in that
district.

In utilizing the power of mountain streams to run
street cars, ship yards, mines, canning factories, gold
dredgers, to illuminate, to propel machinery, and even
to heat buildings in far-away cities, the value of the
streams is not diminished, for most of the water upon
issuing from the turbine is re-diverted for the purpose
of irrigation. In fact the use of water for power does
not consume one drop of the fluid, but employs only
the energy furnished by its fall. Thus the two go
hand-in-hand, and wherever the resources for irriga-
tion are tapped, a double return for the capital em-
ployed may be obtained through the installation of
electric power plants.

Altogether, 140,000 horse power has been converted
into electrical energy in California. It is conserva-
tively estimated that the waterfalls alone have close to
300,000 horse power, exclusive of that which will arise
in the building of dams in torrential streams. There
are now in the neighborhood of $10,000,000 invested
in these plants, and several thousand men are at
present engaged in as many as a dozen different
projects to convert the vast, almost inexhaustible
power of the flowing streams into a force that shall
be commercially valuable.
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A Jointed Snake.
To the Editor of the SCIENTIFIC AMERICAN:

Being a reader of your paper, of course I notice the
snake stories; and having been raised on a farm in
Missouri, while a boy killed many rattlesnakes, also
other kinds, among them what was known to me
as the joint-snake, that by striking would fall into
sections about one and one-half inches in length; and
the head end, about four inches long, would run away
and hide until it thought the enemy had gone, then
relurn and gather itself up, and be as good as new.
In discussing snakes with a friend, born and raised
in New York, now living in Ohio, I was unable to
convince him that there was such a thing as a joint-
snake. Since the statement that I have made is
strongly disputed, it is but natural that I should be
anxious to find an authority for my statement regard-
ing the present or past existence of the joint-snake
in the United States. Will you look the matter up,
and give it a little space in your next issue?

NormAN S. DONNELLY.

[Our correspondent refers to a creature which has
puzzled many an observer and given rise to as many
stories as the “milk-snake” and the “toad in the solid
rock.” It is fair to say that a large percentage of
the farmers of the country believe that there is a
“jointed” or ‘“glass snake,” which can disjoint itself
and break up, to come together later; and it is difficult
to find a boy brought up in the country who will not
testify that he has seen the miracle time and again;
and the most interesting feature is that they all firmly
believe it. To give the deluded ones credit, the actions
of the “jointed snake” are so remarkable, so extremely
unconventional, that there is little wonder that the
sharpest observer is deceived; but there is a vast dif-
ference between what one really sees and what one
thinks he sees, and herein lies the mystery of the
“jointed snake.”

To start fairly, there is no animal known to science
as a jointed snake. What the credulous observer be-
lieves to be such is a lizard known scientifically as
Opheosaurus wventralis; a well-known low form com-
mon east of the Mississippi River and south of the
Ohio River. That it is considered a snake is hardly
to be wondered at, as it has no feet; and when
alarmed, darts away with the peculiar gliding or
wriggling motion of a snake, and to any one but a
naturalist it would, doubtless, be considered a snake.
But the animal is a lizard, and the long cylindrical
tail, twice as long as the body, to the untrained ob-
server appears to be the body. This slender tail is
the cause of the many fables prevalent regarding the
marvelous powers of the ‘“glass-snake,” which is so
brittle that it cannot be touched without breaking;
hut the fact is that the vertebra, or bones of this long
tail, are so delicately adjusted or connected that it is
almost impossible to lift the animal by it without
breaking it. Any violent jerk or strain will throw the
tail into one or more pieces, which lie on the ground
wriggling with a convulsive movement, while the
head and body crawl away. In a word, it is not the
body of the lizard, but its long tail which breaks up—
a very common trick among lizards. The tail thus
thrown off is deserted, the lizard having no more
power to reattach it than has a man to assume his
amputated leg. But the lizard has this advantage:
a new tail begins to grow at once, and the glass-snake
is in a short time itself again, and may break up and
be renewed an indefinite number of times, so far as
known. In a collection of lizards caught at random
in the San Gabriel Valley, Southern California, fifty
per cent had new tails in all stages of growth from
one to four inches in length, being darker and readily
recognized as new and growing tails. This faculty of
reproducing lost parts or limbs is common among
crustaceans, and the casting of tails is so deftly
carried out among lizards that the conclusion is irre-
sistible that it is intended to deceive the pursuer or
enemy. Another ‘“glass-snake” is the lizard of the
genus Anguis. The “blind worm” often throws off its
tail at the slightest danger, and it is almost impossible
to catch and retain one without the loss of this mem-
ber.—Eb».]

The New English Torpedo Boats.

The first of the new type of torpedo boat destroyers,
for the British navy, the “Erne,” has been launched
from the yards of the Palmer Shipbuilding Company,
of Jarrow-on-Tyne. This improved class has been
rendered necessary by the loss of the “Cobra,” and
the buckling in heavy seas of other vessels, conse-
quent on too light construction of the hull. In the
“Erne” class, a forecastle is provided in lieu of the
turtleback deck, thereby providing a much higher
bow for driving against a rough sea. The structural
length of the hull has also been increased, whereby
a considerable addition to the displacement is made
above that of the 30-knot type boat. As a matter of
fact, speed has not been sought after so much as
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strength in the “Erne,” for the maximum speed is
cnly 2534 knots under the usual loading conditions.
In this vessel somewhat of a reversion is made .as
regards speed to the first type of torpedo-boat destroy-
ers, the speed of which was 27 knots. In subsequent
vessels a speed of 30 knots was attained, but only
by the sacrifice of structural strength. The dimen-
sions of the “Erne” are: length, 222 feet; beam, 23
feet 6 inches; and 7,000 I.H.P. The armament,
however, is the same as that of the 30-knot boats,
comprising one 12-pounder, mounted on the conning
tower forward, and five 6-pounders, four of these being
on the broadside and one on the raised central plat-
form aft, and two 18-inch torpedo tubes. With regard
to the armament of future destroyers, the Admiralty
has made an important alteration. Boats of 27-knots
speed are to carry only one instead of two torpedo
tubes, while the first-class torpedo boats will be fitted
only with a view to enable this type of vessel to move
with greater celerity in night attacks. The “Erne”
is to carry a crew of 70 officers and men. The ma-
chinery consists of twin-screw triple-expansion engines,
steam being supplied by four of Reed’s water-tube
boilers.
_— e —-—

The Historical Novel and Its Value in Trees.

The flood of novels which has incessantly poured
in upon us of 'late years, more than ever emphasizes
the truism that of the making of books there is no
end. A decade ago it was the so-called “psychological
novel” that enthralled us; now it is the judiciously
advertised historical novel that holds our rapt atten-
tion. Through the ingenious refinements of modern
advertising the sales of fiction have been increased
so prodigiously that a novel can hardly be called a
“success” unless it has been sold to the extent of a
hundred thousand copies.

The newspaper tales of the enormous editions of
historical novels are by no means as fantastic as they
may read. A list, carefully compiled from publishers’
returns which are absolutely without reproach, shows
that the sales of nine recently published novels have
reached astounding proportions. Of one book, over 400,
000 copies have been sold. Another is in its 325 thou-
sand. Less successful books have attained only a
paltry sale of 100,000, while a few minor ones hardly
exceed a disappointing 80,000.

It is not our purpose to dilate upon the relative
merits of these volumes of fiction, but simply to show
what it costs to satisfy the public appetite for tales of
wild adventure.

Books are made of paper. Paper in turn is made
of cellulose, of which the chief source of supply is
timber. In order to describe the romantic career of a
seventeenth century gentleman of the rapier, it is
necessary to fell a few hundred trees; the publication
of many narratives in which the exploits of other
cavaliers are dwelt on, may therefore entail the de-
struction of a forest.

The nine novels to which we have referred had a
total sale of over 1,600,000 copies. Since the average
weight of each book sold was probably twenty ounces,
a little calculation will prove that these 1,600,000 books
contained approximately 2,000,000 pounds of paper. We
are assured by a manufacturer of paper that the aver-
age spruce tree yields a little less than half a cord of
wood, which is equivalent to about 500 pounds of paper.
In other words, these nine novels swept away 4,000
trees, and they form but a small part of the fiction so
eagerly read by the American public. Some books are
worth more than 4,000 trees. What may be the tree-
value of the modern historical novel it is not within
our province to decide.
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A National Club House for Engineers.

Through the munificence of Andrew Carnegie, who
has agreed to give financial aid to the extent of one
million dollars or more, a national club house for
engineers may be erected in the city of New York.
The building proposed will occupy a plot extending
from 39th to 40th Streets, between Fifth and Sixth
avenues, upon a small portion of which the Engi-
neers’ Club of New York now stands. According to
the present plans, the Engineers’ Club will occupy
one portion, and the remainder will be used by the
American Society of Civil Engineers, the American
Society of Mechanical Engineers, the American Society
of Electrical Engineers, and the American Society of
Mining Engineers provided the separate organizations
decide to take advantage of Mr. Carnegie’s offer.

SRR R . —

More News About Nova Geminorum.

The light of Nova Geminorum appears to be fluctu-
ating like that of Nova Persei No. 2. On the evening
of May 1 it appeared that its light had increased about
half a magnitude during the preceding twenty-four
hours. Since the measures described in the Bulletin
of April 22, similar measures were obtained on April
24, 25, 27, 28, 29, 30 and May 1, and gave the magni-
tudes 9.37. 9.67, 9.71, 9.81, 9.61, 9.76, and 9.26 respect-
ively. HEpwarp C. PICKERING.

Harvard College Observatory.
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Engineeringz Notes.

The Russian navy has been augmented by a useful
vessel, the “Ocean,” which is to be utilized entirely for
the training of engineers and firemen for water tuba
boilers, so that they may become acquainted with the
peculiarities and characteristics of the various types
of boilers of this class. This part.cular vessel is
equipped with four distinct designs of water tube boil-
ers—the Belleville, Schulze, Yarrow, and Niclausse. The
vessel will be supplied with 4,000 tons of coal, and
will carry a class of 400 men. She will then sail for
the East, the men being instructed during the pass-
age, so that by the time the “Ocean’” reaches Chinese
waters, the men will be sufficiently competent to be
transferred to the various warships of the Russian
squadron operating in those waters.

The Russian government has completed the first
stage of the construction of the southern section of
the railroad to Turkestan between Orenburg and Tash-
kend. About two-thirds of the length of the embank-
ment have been carried out and only 25 miles of the
first section await the finishing touches. Four thou-
sand artisans have been employed upon the work. The
stonework of the first two sections is nearly finished,
and temporary bridges have been built over the rivers
Salar and Keles, as the permanent bridges have not yet
been constructed. The telephone poles have been
erected as far as Turkestan, and telephone stations
established. Further on the telephone wires have
been attached to the telegraph poles already in use as
far as Perovsk. Depots for materials and dwellings
for the persons employed on the line have been estai-
lished along the five sections and at the bridge of
Tchinaga. There are also temporary workshops for
the repair of the rolling stock including the loco-
motives.

An overhead railroad of the Elberfeld (Germany)
suspension type is projected for London by a syndi-
cate of German, American, and English financiers and
engineers, and the necessary Parliamentary sanction
is to be sought for this session. It is propcsed to con-
struct the railroad above the River Thames, as with
the river Wupper in Germany, though owing to the
greater width of the Thames the railroad will be con-
structed upon the southern shore. The line is to
stretch from the city to the scuthern western suburb
Barnes, and is to foilow the course of the river through-
out its entire length, approximately eight miles. The
plan of construction will be similar to that over the
Wupper, the rising angular lattice girder supports
being fixed to concrete foundations sunk into the river
bed. It is contemplated to erect fourteen stations.
Electricity will be the motive power, and it is pro-
posed to cover the complete journey, including stop-
pages at each of the intermediate stations, in 23 min-
utes. 'The railroad would be raised to a sufficient
height to cross above the bridges, at each of which the
stations would be built as far as possible, access being
obtained to the stations therefrom by means of lifts.
It is proposed to erect the girders supporting the track
at intervals of 200 feet. Only one class of carriage
would be provided, and a uniform fare of four cents
would be charged for any distance. It is estimated
that the cost of the project will be about $25,000,000
and it will occupy five years to complete.

A series of experiments have been carried out upon
the railroad between Chateau de Loir, in the Sarthe,
and Chateau-la-Villiere, in Indre et Loire, France, with
a new system for the prevention of collisions between
railroad trains traveling in opposite directions upon
the same track. This system is the invention of a
Spanish engineer, Sefior Basanta. When a train is
either stationary or in motion upon a certain track,
and another train is approaching upon the same track,
information of the fact can be transmitted between the
two trains by an electric current, which rings an elec-
tric bell upon the engines. This alarm given, the engi-
neers of the two trains can establish telephonic commu-

nication and therebyavert a collision. In the cab of each ,

engine is fitted a telephone and alarm bell, and along
the rail of the track a wire is placed. Connection be-
tween this rail wire and the engine telephone is ob-
tained by a sliding shoe, while a second wire called a
conductor of protection extends between the disks and
the stations, for the purpose of affording communica-
tion between the train and the station immediately be-
hind or in front, whichever the case may be, where tele-
phonic posts are provided for such communication with
the train. To one axle of the train a dynamo is at-
tached, and the train must be traveling at a speed of
at least six miles an hour to exert sufficient current to
actuate the signaling arrangements. When the train
is stationary a magneto machine operated by hand is
utilized. The invention works somewhat upon the
block system, the bell automatically ringing when two
trains are in the same block. The contrivance was
severely tested upon the French railroad, and is to he
subjected to further experiments with a view to sim-
plifying the mechanism and working arrangements ot
the device.
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Electrical Notes.

The Western Union Telegraph Company has begun
the work of stringing new No. 11 copper wire on its
poles between New York and Montreal. The work was
commenced at Albany, and continued to Whitehall, at
which point it was taken up by the Great Northwestern
Telegraph Company, and will proceed at the rate of
nearly eight miles a day to the Canadian capital. The
section between New York and Albany will be com-
pleted at an early date, and it is expected to have the
entire work finished by the end of the winter. The
distance from New York to Montreal is 400 miles.

In order to familiarize the people with the domestic
uses of electricity, and at the same time increase the
demand for the current, a Chicago electric company
has adopted the idea of using small cottages of a
portable nature and erected at different points through
the city for short periods of time. The cottage is bril-
liantly illuminated outside and in, for the purpose of
attracting attention at night, and the interior is fitted
with all the devices which can be operated by electricity
that are desigined for use around the home. There are
about seventy-five different electrical contrivances of
this nature, including fans, sewing machine motors,
cooking and toilet utensils, and all the different Kkinds
of lamps which are available for home use. Visitors
are allowed the greatest freedom, and even encouraged
to handle the things on view and ask questions about
their use. It is said that about 125 persons visit the
cottage on an average each day.

What may be paraphrased as “wordless telegraphy”
is to be the next development in practical telegraphy.
We get the first intimation cf this from the introduc-
tory remarks to a code book, just published, entitled
“Pantelegraphy, Section Pare,” by A. C. Baronio, which
is in point of fact a commercial skeleton code of 273
pages, framed on entirely different lines from what
has been the practice hitherto. The author claims
that it has ccst him many years of study and labor
in order to bring his invention to the present practical
shape and simplicity; and the originality of the sys-
tem (for Section Parwk is but a part of a complete tele-
graphable system of short-hand) briefly stated, con-
sists in reducing the present Morse alphabet to only
ten short characters or sounds, which are so manipu-
lated by a key as to express anything and everything
by them in such a way as to give the public greater
privileges while at the same time immensely reduc-
ing the work of the telegraph operator, even assuming
that no alteration is made in the instruments of to-
day. A set of automatic instruments is now being per-
fected, it is claimed, which will render pantelegraphic
messages so cheap that most of the impcrtant com-
munications that have to be sent by mail now, on ac-
count of the almost prohibitive rates under present
conditions, may be telegraphed in future.

An electric tramway is to connect the Naples trac-
tion system with the small incline which is located on
the slove of Vesuvius. This will be of great conveni-
ence to tourists, as at present they are obliged to climb
part way up the mountain in carriages or on horse-
back. The small incline was installed some time ago
by Cook & Co. and passes from a point half way
up the mountain to the summit. The new traction
line is to start from the outskirts of the city and
ascend by an easy grade to the Observatory, then
reaching the lower station of the incline. The line
will have a total length of 4% miles. Over a length
of some miles on the mountain slope, where the grade
reaches 25 per cent, the rack-and-pinion system will
be used to secure adherence. The rest of the route
has grades of only 8 per cent. The generating sta-
tion will be placed at the foot of the rack-and-pinion
section. It will contain two gas engines of 90 horse
power each, which will drive two direct-current dy-
namos working at a voltage of 550 to 770. A storage
battery will be provided as an accessory to the dyna-
mos. The cars are to hold twenty-four passengers
seated and six standing. A locomotive of special con-
struction will draw the trains. The latter will start
eventually at 17-minute intervals, but at first a 35-
minute interval will. be used. The electric installation,
including the central station rolling stock and line,
will be carried out by Brown, Boveri & Co., the
well-known Swiss firm. The gas engines and mechan-
ical part of the locomotives will be constructed by
the Winterthur Locomotive Works. Another new
traction system is that which will soon be constructed
for the city of Leghorn, it having decided to adopt the
electric system in the city and also on the interurban
line to Montenero. The power station is to have
three steam engines, each of which drives a direct-
current dynamo of 400 amperes and 600 volts. The
trolley system will be used throughout, with motor
cars of 25 horse power for the city lines. On the inter-
urban line where the grades are heavy, the motor cars
are more powerful and will contain two 30-horse power
Schuckert motors; in this case the trolley line is
double. The central station is capable of supplying
500 horse power.

© 1903 SCIENTIFIC AMERICAN, INC.
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Gasket and Insulation Troubles in Gas
Engines,
BY A. E. POTTER.

Many manufacturers of gas and gasoline engines ex-
perience considerable difficulty from gaskets and insu-
lation blowing out. I have seen cases where it seemed
absolutely impossible to make and keep joints tight,
and in every case of this kind I have found serious un-
evenness of surface, which had to be remedied by
scraping to a surface plate, or planing off the top end
of the cylinder and refacing the cylinder head.

In casting about for the reasons existing for such
marked unevenness, [ have decided that there are us-
ually two primary causes. The first and principal
one is that the traveling facing tool, when cutting
in line with the parting of the spindle bearings of the
lathe, gives way slightly from a little side play, and
leaves two high ridges at diametrically opposite points.
The further from the center the cut is made, the more
spring there is to the tool, which accounts for the
tendency to a ‘dishing” finish. The other cause is
the distorting of the cylinder by the clamps that hold
it rigid to the lathe carriage, when it is being bored
and faced. The open or head end would be squeezed
out of shape more easily than the lower, or craik case
end, and as soon as the pressure of the clamps was re-
lieved, it would return to its original shape. If, how-
ever, the cylinder head, not water-jacketed, were to be
perfectly flat and planed off, instead of faced on a
lathe, it might be possible to draw the two surfaces
sufficiently close together to hold the gasket. But
where a one-quarter inch to one-half inch shoulder is
left projecting down below the edge of the top of
the cylinder, into the latter, it prevents the head
springing to conform to the inequalities of the cylin-
der top, and if the head has been finished on the same
lathe as the cylinder, there are liable to be two ridges
on it also, whereby the difficulty is doubled. I think it
would pay in the end to plane off both surfaces when
this is possible; and if two thicknesses of one-sixty-
fourth inch asbestos paper soaked in boiled linseed oil,
dusted with fine graphite, are used for a gasket, fol-
lowed down when the engine gets heated up, with care,
it will be found that one gasket will allow the head
to be removed many times without the necessity of
cutting a new one every time. I prefer to use the
one-sixty-fourth inch rather than one-thirty-second inch
thick, for there is less liability of the thinner paper
running uneven in thickness.

A serious defect in igniter insulation and construc-
tion can also be remedied very easily and cheaply.
Brill a one-half inch hole through a brass plug made
one-half inch longer than usual, with a hexagonal
lock nut to fit it. Through this pass a seven-sixteenths
inch stud with a lock nut and washer at each end,
with room at the top for a binding nut. Between the
washer and ends of the plug put mica washers, and
around the stud wrap flexible mica, or tubing made of
the same material, and screw lock nuts up tightly.
In adjusting the firing pin, loosen the lock nut outside,
and screw the brass plug itself, instead of loosening
the firing pin. It will be found that mica insulation
secured by this means will never blow out, and will
last and give good results indefinitely, and tightening
up the wire connections on top of the firing pin will
not disturb the insulation. The hotter the brass bush-
ing or plug gets, owing to greater expansion than the
pin, the tighter it will be.

il 4 B — —
Magnetic Rotation in a Variable Electromagnetic
Field.

Another case of magnetic rotation in a variable elec-
tromagnetic field has lately been recorded by N. Orlow
before the Russian Physico-Chemical Society. In in-
vestigating the mechanical effects of a variable mag-
netic field, the author happened to observe that a
small iron cylinder, placed horizontally within a cop-
per solenoid, would start rotating about its axis when
the solenoid was placed beside the pole-pieces of the
core of an electromagnet traversed by an alternating
current. The same phenomenon was observed when
the solenoid was replaced by a horizontal tube of any
material. A possible explanation is suggested by the
fact that the iron cylinder will tend toward the points
of the field, where the force is highest, and some simi-

lar cases are recorded.

el e A—

Trials of the Lebaudy and Santos=Dumont
Airships.

The dirigible balloon of the Lebaudy brothers started
from Moissons on May 8, in cloudy weather and with
a northerly wind, for Mantes. There the airship made
several circles around the tower of St. Maclou and the
church of Notre Dame, and then returned to Moissons
against the wind. M. Juchmes, who piloted the balloon,
and M. Rey, the machinist, say they covered the dis-
tance of 37 kilometers in one hour and thirty-six min-
utes. The highest altitude reached by the airship was
200 meters.

M. Santos-Dumont made his first trial of the steer-
able balloon “Santos-Dumont No. 9 on May 7. He de-
clared himself as being perfectly satisfied with the test.
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THE CROSSLEY REFLECTING TELESCOPE AND ITS
NEW MOUNTING.

The new mounting for the Crossley reflecting
telescope, presented in 1895 to the Lick Observatory
by Mr. Edward Crosgley, of Halifax, England, has
been completed. The tele-
scope, which has a 3-foot

Scientific American

light from the star passes down through the tube to
a concave mirror placed at its lower end, in the focus
of which mirror an image of the object is formed. The
focus of thé Crossley reflector is 17 feet, 6 inches from
the mirror. For the sake of convenience, a diagonal

May 16, 1903.

order to obviate which, in the mounting of the Cross-
ley telescope, the photographs will be taken in the
principal optical axis.

No matter how accurate the driving mechanism of
a telescope may be, it is impossible to keep exact pace
with the apparent motion
of the star toward which

aperture and a focal length
of 17 feet, 6 inches, was
built about 1888 for the
private observatory of Dr.
A. A. Common, a wealthy
English amateur astron-
omer, for the purpose of
proving his theory of the
construction of large re-
flectors and their mount-
ings. Later the instru-
ment was acquired by Mr.
Crossley and set up in his
private observatory. Rec-
ognizing the injurious ef-
fect which the climate of
England would sooner or
later have upon the tele-
scope, and the great cli-
matic advantages of the
location ot Lick Observa-
tory, Mr. Crossley present-
ed the telescope and its
dome to that institution.
It was with the Cross-
ley reflector that Dr.
Keeler, in 1898-1900, did so
much successful photo-
graphic work. The instru-
ment is of peculiar inter-
est, marking as it does the
beginning of a new period
in the use of a much-neg-
lected form of telescope.
The original Crossley
mounting was unsuited
for long photographic ex-
posures by reason of flexure and other defects. A new
and more stable mounting of the equatorial form
was therefore devised by Harron, Rickard, & McCune,
of San Francisco. The steel tube carrying the mirror
and plate holder isattached toa heavy steel declination
axis, passing tnrough the middle of a long
polar axis, which is supported at both

i

THE CROSSLEY REFLECTING TELESCOPE.

flat mirror is usually inserted in the cone of light
before it comes to a focus, so that the light is re-
flected at right angles and an image formed just out-
side of the main tube of the telescope. The introduc-
tion of this diagonal mirror causes a loss of light, in

ends. The polar axis is adjusted exactly
parallel with the axis of the earth, so that
by rotating the telescope on the polar
axis At the speed of the earth’s rotation
and in the oppcesite direction, a celestial
object will apparently remain stationary
and can bhe photographed by exposing a
plate for a long time. Since the bearings
for the polar axis are on separate piers,
some means were necessary tor their ready
adjustment. For that reason the sur-
faces on which the bearings rest have been
made cylindrical in a direction at right
angles to the polar axis. The bearing-
plates can be adjusted in altitude and
azimuth.

A leaning pier, 8 feet high, supports the
north end of the polar axis, which pier is
built up of heavy =<steel plates riveted to
castings at the top and bottom and
strengthened by two angle iron frames in
the interior. The steel pier will in turn
be supported by a brick and concrete
foundation 6 feet high. The south bearing
plate will rest directly on a
brick and concrete toundation.

The polar axis is 14 teet long,
in order to permit the lower
end of the tube of the telescope
to move freely under it in all
positions.

The tube of the telescope con-
sists of a strong cubical section,
which is attached directly to the
declination axis, and of five cir-
cular sections. Below the cubi-
cal section is a circular section
of heavy sheet steel, to which is
attached a cast-iron cell holding
the mirror. The upper sections
of the tube are of light sheet
steel bolted to steel flanges. The
last section is short and can be
rotated about the axis of the
tube. In the center of this end
section the apparatus for hold-
ing the photographic plate and
for guiding during the exposure
is held by four webs of steel.

In this reflecting telescope, as
in all reflecting telescopes, the

Herd of Yak in Northern Thibet.

it is directed. Hence an
auxiliary telescope is at-
tached rigidly to the plate-
holder to serve as a guid-
ing-telescope. This guid-
ing-telescope is provided
with a pair of fine cross
wires. During the time in
which a photograph is be-
ing taken, the image of a
star is kept at the inter-
section of these cross
wires. If the star image
moves from the intersec-
tion of these wires, it is
brought back by means of
two screws, which screws
also control the plate-
holder. The plate-holder
and cross wires will be
moved by rods which ex-
tend in from the side of
the telescope.

The driving mechanism
of the telescope is a clock
train of the conical pendu-
lum type, which drives
two sectors of 8 feet
radius, attached to the
north end of the polar
axis. A single sector will
run the telescope for an
hour. During this time
the idle sector will be re-
versing, ready to be set in
gear to run the telescope
as soon as the first sector
has run down. The thrust of the polar axis is taken
directly on a ring of hardened steel balls at the
lower end, the greater portion of the weight fall-
ing on counterbalanced rolls. The telescope tube with
the mirror and the various attached apparatus are
counterbalanced by adjustable weights on
the opposite end of the declination axis.
J. M. B.
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THE TRADE IN WILD ANIMALS.

BY HAROLD J. SsHEPSTONE.

Hamburg is by far the principal depot
for the shipment of wild beasts. Nearly
the whole of the trade here is in the hands
of one man, Mr. Carl Hagenbeck. Some
idea of the immense amount of business
done by this well-known dealer is evi-
denced when it is stated that in the course
of a single twelvemonth he dispatched
from Hamburg some 76 lions, tigers, and
panthers, 42 different sorts of bears, 52
clephants, 64 camels and dromedaries and
some 730 monkeys, besides a large number
of other animals and birds. The greater
portion of this wvast collection is sent to
America to the various towns and is pur-
chased by directors of zoological gardens
and by circuses.

During the week the writer was in Ham-
burg Mr. Hagenbeck shipped $2,500 worth
of animals to Cincinnati and
$3,500 worth to Philadelphia.

He was also busy preparing a
large consignment for the New
York Zoological Society. When
Prof. Hornaday, the Director of
Bronx Park, visited Europe in
the autumn of 1902 he spent
$17,000 among the European
dealers in the purchase of ani-
mals. He bought 6 lions, 2
tigers, a leopard, jaguar, chee-
tah, 2 black leopards, mountain
goats and sheep, a chimpanzee,
an ibex, a wild hog, a number ot
snakes and a lot of large and
small birds. When 1 mentioned
this to Mr. Hagenbeck he ad-
mitted the fact that there
is a growing interest in zoos

and that in a few years’
time the United States will
boast of some magnificent gar-
dens. He also told me that

Animal Cages at Hagenbeck’s.
THE TRADE IN WILD ANIMALS.
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his thirty-six years’ experience
as an animal dealer had taught
him that the three great nations
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that possess a natural inborn love for animals and
desire to know all about them are the Americans, the
English, and the Germans.

The great worry of the big dealers is to keep their
stock up-to-date. At the time of my visit to Hamburg
Mr. Hagenbeck told me he was daily expecting some
of his travelers from Siberia with a herd of 30 roe-
deer, 15 ibex, wild sheep and several smaller animals
and birds. One man was also bringing home 3 giraffes
from Soudan, as well as some Kudu and other ante-
lopes. In a week’s time he was expecting a shipment
from German East Africa, which included 20 zebras
2 African rhinoceroses,
some white-bearded
gnus, water buck and
other antelopes and a
number of smaller
animals and Dbirds.
From West Africa he
was expecting several
chimpanzees and also
some young gorillas,
while a boat due the
following day from
Australia was bring-
ing in a consignment
of 60 kangaroos, sev-
eral big red ‘‘boomas”
and a number of rare
birds. There were also
other travelers on
their way to Hamburg
from different parts of
the world with more
or less valuable collec-
tions of wild animals.
As to his present
stock one has only to add that it is more valuable than
the animals found in any one zoological garden the
world over, to give some idea of its immensity and
variety.

Altogether, Mr. Hagenbeck employs a staff of sixty
European hunters. Many years ago he recognized the
Tieed of establishing depots in various parts of the
world, from which he could replenish his stock as
occasion required. He has five depots in Asia, three
in Africa, several in Europe and one in America. These
men employ the natives to catch the animals for them.
Much could be written about the manner in which the
various animals are captured. In Nubia, where most

Unshipping the Wild Animals at Hamburg.
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of the lions are now obtained, the natives, by care-
fully watching, know exactly when a lioness is about
to have cubs. They then go to the den and Kill
the mother and carefully remove the young cubs to
the camp, where they are brought up on tame goats’
milk. When about two months old they are conveyed
to the coast on the backs of camels and shipped to
Hamburg. Lions are also obtained from Abyssinia
and Senegal. The finest lion was that obtained from
the Atlas Mountains of North Africa. This species

niow no longer exists, and there are only a few in cap-
tivity. Adult Nubian lions fetch $1,000 apiece; Sene-

Indian Elephants Worth from $1 250 to $2,000 Each.

gal lions range in price from $500 to $750. Tigers
vary in price from $375 to $1,500 apiece and
more, according to variety and rarity of the animal.
Siberian tigers, for instance, sell at the latter figure.
They are large, beautifully striped creatures. 1In the
winter they grow a long woolly winter coat. A very
singular variety of the tiger tribe comes from Russian

Turkestan. Its characteristic is that its hind quarters
have brown stripes instead of black on a yellow
ground. Mr. Hagenbeck imported one three years

ago and sold it to the Berlin zoo. In Bengal Mr.
Hagenbeck’s agent employs a number of natives who
catch adult tigers in pitfalls, while 1f they come across
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a mother with young she is at once shot and the cubs
taken away and brought up on goats’ milk.

It is the rarer animals, such as the hippopotamus,
the rhinoceros, and the giraffe, that are difficult to
secure. In the first place, it is practically impossible
to secure an adult beast, and the young ones, when
finally secured, are by no means easy to rear. The
feeding of them is no light task. A baby hippo will
drink thirty pints of milk a day, and a rhinoceros
almost as much. To arrange for such a supply in a
desert, hundreds and probably a thousand miles or
more away from any civilized center, means that a
large number of goats
have to be kept with
the expedition party.
African elephants are
also very scarce; in-
deed, only five have
been imported into
Europe since 1830. Mr.
Hagenbeck puts this

down to the recent
wars in the Egyptian
Soudan. A hippo-
potamus is worth

from $2,500 to $3,000,
a rhinoceros slightly
more, while giraffes
sell at from $2,500, ac-
cording to size, age
and condition of the
. animal.

Up to 1880 giraffes
were very cheap, and
were imported from
the Egyptian Soudan
in large quantities.
Between the years 1880 and 1900, however, only three
were brought to Europe, two from South Africa and
one from Senegal. They are caught by African
hunters, who search for them on their quick Abyssin-
ian horses. When they come to a herd of giraffes
they drive them forward as fast as they can at such
a pace that it is impossible for the young ones to
keep up with the mothers. They are then easily
caught and supplied with little halters and finally
brought into the camp, where they are fed on goats’
milk, also on corn, and various kinds of plants.
Zebras, unlike giraffes, are fairly plentiful. Mr.
Hagenbeck showed me a letter from one of his travel-
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A Model Aviary, Containing 102 Flamingoes and 100 Other Birds.

Herd of Camels at the Hagenbeck Depot in Siberia.
THE TRADE IN WILD ANIJMALS.

© 1903 SCIENTIFIC AMERICAN, INC.



378

ers informing him that at a recent drive which he had
orgarnized in German East Africa fully 400.- zebras
were surrounded, besides a number ot antelopes,
some of the latter being entirely a new variety. As
the corral was not large enough the larger por-
tion of these animals were allowed to escape. Fin-
ally, however, 85 zebras and 15 antelopes were cap-
tured.

Curiously enough, Mr. Hagenbeck does not insure
his animals after dispatch from Hamburg.: He prefers
to take the risk. The insurance rates are much too
heavy, for if proper care is exercised the mortality 1s
very slight. In the case of large consignments Mr.
Hagenbeck sends one of his own men to attend and
feed the animals on the voyage. In a recent ship-
ment to the Mikado of Japan, which included lions,
Polar bears, panthers, kangaroos, antelopes, monkeys,
as well as a collection of larger birds, such as eagles,
vultures, eto, the whole collection arrived safely
after a journey of nine weeks with the exception of
one monkey. In another recent shipment of $17,500
worth of animals to the Sultan of Morocco, the mor-
tality was very small, one tiger dying of sunstroke
while crossing the desert, -while one crane succumberl
to seasickness on the voyage. The shipments to
America have been particularly successful, the losses
sustained through death or accident being very
trivial.

In conclusion, attention may be called to Mr. Hagen-
beck’s recent experiment in the acclimation of all
kinds of tropical animals and birds. He is firmly
ccnvincad that almost any tropical animal can be
acclimated to stand a northern climate. During the
winter of 1901-02 he kept out in the open at his park
at Stellingen, a suburb of Hamburg, a pair of South
African zebras, an African eland antelope, several
Indian antelopes, large and small Brahma cattle,
Indian deer, a pair of South African ostriches, a cas-
sowary from New Guinea, several Indian and West
African cranes, as well as other tropical waterfowl
and birds. All these animals were placed in unheated
stables and were allowed to go out in the open when-
ever they pleased. What Mr. Hagenbeck did was this:
He left the dung in the stables from the middle of
November until spring. When it got too high a part
of it was taken away and new straw placed on top.
This dung gives off a natural heat and makes a warm
bed for the animals to lie down upon. During the
winter referred to the thermometer in Hamburg regis-
tered a temperature as low as 10 deg. F., yet the
animals kept exceedingly well. Indeed, Mr. Hagen-
beck lost a number of other tropical animals at his
other depot which were kept in heated stables. The
Duke of Bedford is evidently a believer in this simple
method of acclimating animals, for he is Kkeeping
three very fine giraffes, which he purchased last sum-
mer from the great dealer, during the past winter
in unheated stables. Their bed consisted of 9 inches of
peat upon which the dung was allowed to remain. Up
to the time of writing the animals are
quite healthy and doing well.

London, England.
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mit that a number of the lower animals possibly
possess other senses than ours. So much new and un-
deniably affirmatory evidence is, however, now being
offered on this point, that there can be no longer any
substantial reason for doubting that the five senses
man imperfectly exercises are by no means all that
are possible to sentient creatures. One such sense not
possessed by human beings, but to a greater or less
degree almost universally present in mammals, birds,

PARASITIC WASP PREYING UPON THE EGG DEPOSITED
IN A WALL BY A MASON BEE.

reptiles, fish, and insects, is what perhaps may be call-
ed the sense of localization. It enables its possessor,
apparently by its sole use, to find a desired spot. It
is evidently closely connected with an instinctive and
perfect memory of distance and direction. That the
homing pigeon exercises it to some extent, though un-
doubtedly aided by the landmarks it recognizes, is in-
disputable; that the honey-bee has it in its fullness
and perfection cannot, after the careful experiments of
Albrecht Bethe in Germany, be doubted.*

Perhaps as striking an instance of its use as any,
is that related of the ringed seal (Phoca fowtida),
which furnishes the Eskimo of Greenland and of the

* Pgyckical Qualities of Ants and Bees, Albrecht Bethe. Diirfen wir
den Ameisen und Bienen psychische Qnalitaten zuschreiben ? Archiv f,
o. Ges. Phys. Vol. LXX, pts. I, II, pp. 15-100. January, 1858.
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Arctic archipelago with food and clothing. The fe-
male seal, when about to have young, forms for
herself an igloo or domed cavity in the snow just
above the breathing hole which she keeps open in the
ice. Here her baby is born, and rests, sheltered from
the fierce Arctic gales by the roof of snow overhead,
on the ice near the breathing hole. To supply herself
and the little creature with food, the mother seal has
to swim for miles through water black as midnight
without the faintest ray of light to guide her on her
way; no light can penetrate the strata, dozens of feet
thick, of ice and snow above. Aided by none of the
faculties we exercise in apprehending external things,
but by some mysterious power, of which we can form
little or no conception, she follows swift, elusive fish
in all their turnings, secures her prey, and returns,
unerringly, to her own particular At-luk, or breathing
hole, however distant, where her young one awaits her.

I. H. Fabre, the celebrated French entomologist,
tried several experiments with mason bees (Chalico-
doma pyrenaica) ; results which are useful in confirm-
ing those of Bethe on the honey-bee, and still tur-
ther strengthening his position, insomuch as the mason
bee is very different from the former, living as it
does but a short time in the winged state, and not
having opportunity to become acquainted with locali-
ties as distant as those to which Fabre carried it. One
of these series of experiments made with bees, testified
very convincingly to the fact that the sense of sight
has nothing at all to do with the recognition of ob-
jects or of localities by the insects in question. A
bowlder, to which a partially finished nest of a Chali-
codoma was attached, was, during the temporary ab-
sence of its builder, removed a short distance, but in
plain sight of the place formerly occupied by it. The
bee returning, flew quickly to the spot where she had
been carrying on her building operations, and walked
about over -the place, evidently much puzzled to im-
agine what had become of her unfinished dwelling.
She then flew off, but speedily returned, and again
sought diligently in the selfsame spot for her absent
nest. This she did a number of times, occasionally
passing in her flight within a very few inches of the
object she was in search of, without once recognizing
it. When the nest and the bowlder to which it was at-
tached were moved back again to within a very short
distance of the locality to which she had always re-
turned, the bee would at times actually alight upon the
stone, visit the nest, run about over the bowlder as if
to examine it, and then fly away again.

It is evidently its location in space and not its
appearance that enables the bee to recognize its nest.
Another nest put in place of her own was adopted by
Chalicodoma, without any question, although the nests
were very different in appearance, the one consisting
of a single incomplete cell, and the other of many
cells.

These same powers and the same limitations belong
to this localizing sense in wasps. Bembex, for in-

stance, forms her nest in sa'ndbanks that
are sometimes acres in extent. Before

HAVE THE LOWER ANIMALS OTHER
SENSES THAN OURS?
BY J. CARTER BEARD.

If a person who could see, were to find
himselfs in a region, the inhabitants of
which had never known or heard of
creatures that were not, like themselves,
blind, the use of his eyes might enable
him to perform acts which must be incom-
prehensible to them.

Imagine the bewilderment and surprise
of these unseeing people in their encounter
with one who could describe objects and
recognize individuals without contact,
avoid pitfalls without ascertaining their
existence by the sense of feeling, and even
announce the presence of objects at a very
considerable distance.

Doubtless such sightless folk, if they
were reasoning beings, would try in va-
rious ways to account for their visitor’s
achievements.

In doing this, moved by the impulse
that leads us to measure the faculties of
others by our own limitations, they might
be inclined to credit him with a develop-
ment of hearing or of smelling or of some
other power exercised by themselves in
apprehending external ‘things, sufficiently
extended to meet the case. The simpler
and, all things considered, the more prob-
able explanation that the performer pos-
sessed a sense absent in themselves, might
be the last to occur, or, perhaps, prove ac-
ceptable when suggested to them.

In their unwillingness to accept such an
interpretation of the facts, they would
follow many of our scientists, who, until
quite recently, have been reluctant to ad-

SECTION OF THE HOME
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OF A RINGED SEAL AND HER SUCKLING

leaving her burrow, the insect covers it
over with sand, masking it so com-
pletely that it is entirely indistinguishabie
from the surrounding surface. On revisit-
ing the nest, however, which she has to do
in storing it with food, she flies without
hesitation directly to it.

The little wasp (Cerceris tuberculata)
possesses this sense in a high degree, per-
haps also another, for in choosing the
beetles with which to store the burrows
she digs in the soil for her future larve,
she never gets outside a particular family
of thase insects, but, remarkable ag it may
appear, will take specimens altogether dit-
ferent in appearance, shape, size, and color,
proviaed they belong to the right family.
The range of selection, so wide in respect
to varieties, so limited as to kind, seems to
point to some sense of which we know
nothing, but which supplies Cerceris with
the power of discrimination required.

Fabre captured a dozen female Cerceris,
dropped a spot of white paint on the thorax
of every one, put each into a paper roll,
put the rolls containing the prisoners into
a box from which they were liberated one
and a quarter miles from home. Five
hours afterward, when he visited their
home, four had returned, and he had
little, if any, doubt that the others also
found their way there. He afterward took
nine of the insects to the town of Car-
pentras, a distance of two miles, and
released them in the public street, in the
center of a populous quarter. Each wasp,
on being released, rose vertically high
enough between the houses to clear the
roofs, and flew off in a southerly direction,
in a beeline for her nest. On visiting the
homes of the little wasps next day, he
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fcund that at least five out of the nine had “put in an
appearance.”

But perhaps the strangest instance of the pos-
session of some sense unknown to us, occurs in
the case of the parasitic wasp Leucopsis (Leu-
copsis @igas). Leucopsis lays her eggs in the
cells built by the mason bee Chalicodoma. The cell
of this bee is placed in a mass of solid masonry, a
part only of which is occupied by cells. Every cell
is built with hard mortar, making an uneven sur-
face, and access is rendered even more difficult by a
layver of sun-baked clay spread over the whole. Leu-
copsis has perhaps to work uninterruptedly for three
hours with the tools nature has furnished, to pene-
trate the defense provided by the mason bee for the
egg and food stored in the cell. But the covering is
uniform over the whole structure. How is Leucopsis
to know that after all her work may not be in vain;
that she may not penetrate masonry that covers no
cell? This problem is easily solved by the wasp, who
walks slowly and, so to speak, thoughtfully over the
clay, tests it with her antennz, and unfailingly se-
lects the right spot to begin her work, which of course
is to obtain access to the larvae of the mason bee, upon
which her young will feed when the egg she lays there
is hatched.

It is, to make the matter plain, as if a person
were able to determine by feeling of the walls, three
or four feet thick, of a prison, just where cells ten-
anted by the prisoners were situated.

Examples of insects that possess an X-ray sense,
not only among European but our own hymenoptera,
can be multiplied indefinitely. Only one or two of the
senses peculiar to the lower animals are here noticed.
Lubbock suggests that “there may be fifty of them.”

I do not know any more interesting field for zoo-
logical research and experiment than this—a field
open to any one who has the requisite patience and
love of nature to explore it.

ARTEMIEV’S ELECTRICAL COAT OF MAIL.
BY EMILE GUARINI.

The Russian physicist, Prof. Artemiev, recently de-
livered a lecture before the German Association of
Electrical Engineers, in which he exhibited and de-
scribed his garment for affording protection against
high electrical tensions.

The object of this garment is to avoid all the in-
conveniences and dangers which accompany the use
of protecting gloves. A glove protects but a small part
of the body, so that other parts of the body may come
into accidental contact with high-tension conductors.
The protecticn afforded is Ctherefore inadequate.
Furthermore, the thickness of the rubber of which
gloves are made is such that absolute freedom is not
possible. Invisi-
ble defects in
the material of
which the glove
is made may
give but an il-
lusory protec-
tion. The tests
which were
made at the time
of the open con-
test in France
two years ago
fully demon-
strated the in-
adequacy of the
rubber glove.

Artemiev pro-
poses to protect
not simply the
hands, but the
entire body. He
has devised an
envelope, impen-
etrable to elec-
trical masses ca-
pable of produc-
ing electrostatic
discharges. By
means of this
garment it is
possible to con-
duct to the earth
any high ten-
sion current
with which the
person Wwho
wears the gar-
ment may have come in contact. The garment also
places in short circuit two parts of the body which
may be in contact with high but different potentials.

These results are obtained by Artemiev by a very
pliant coat of chain mail, somewhat similar to that
worn by the knight of the Middle Ages.

Fig. 1 shows the effect of the protective coat when
placed in the secondary circuit of a transformer of
which the tension is 150,000 volts. The spark is pro-

Fig. 1.—THE COAT OF MAIL SHIELDING ITS WEARER
FROM A TENSION OF 150,000 VOLTS.
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duced between the hand and the pole of the trans-
former, without the slightest danger to the wearer of
the coat. In the other hand a conductor is held con-
nected by a spark with the other pole of the trans-
former.

In Fig. 2 the metallic coat plays the same part as a
metallic conductor which breaks the spark of an
oscillator. Although the tension is excessively high,
the wearer of the coat is in no wise injured, although

Fig. 3.—A DISCHARGE BETWEEN A CONDUCTOR OF
HIGH TENSION AND THE PROTECTED HAND.

he is insulated from the soil which is in more or less
good contact with him.

Fig. 3 shows the, discharge between a conductor of
high tension and the hand of the wearer of the coat.
The protecting garment is connecled with the earth by
reason of the contact established by the feet with
the soil.

During the course of these experiments, which were
made by the well-known firm of Siemens and Halske
of Berlin, it was decided to ascertain what amount
of heat developed by passing a current of high tension
through the garment. It was thought that if too
great a heat were developed the consequences might
be serious for the person who happened to wear the
coat, and might result even in burning him alive.

It was found as a matter of fact that some heat was
developed.

The results obtained during the experiments are
most valuable. It was found that when the coat’s
resistance between the two hands was 2-1,000 w., a
current of 350 amperes would not augment the tem-
perature to any appreciable extent. With a coat of-
fering the resistance mentioned, it was possible, but
only for a few instants, to send through the coat a
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Fig. 2,—THE COAT OF MAIL ACTING AS METALLIC
CONDUCTOR TO BREAK THE SPARK.
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current of 1,000 amperes, without any danger.
How is the protective action of this peculiar gar-
ment to be explained? Two theories can be offered.

The electrical coat of mail may be compared with
a Franklin cage, the interior of which, containing
the body, cannot be penetrated by any electrostatic
charge. By virtue of the law of derived currents,
and as a consequence of this law, the second theory
holds that the current will pass almost entirely through
the metallic links, a negligible part passing through
the human body, of which the resistance is very
high, compared with that of the garment. In other
words, the current follows the path of least resis-
tance,

The Curremnt Supplement.

The current SuprrLeMENT, No. 1428, presents the
second and conciuding installmeni ¢f Mr. Day Allen
Willey’s admirably illustrated account of the Krupp
Works at Essen. J. T. Milton and W. J. Larke tell
something of the decay of metals. F. Giesel, whose
experimental work with radium has attracted the
altention of scientists the world over, writes on the
“emanation substance” from pitchblende, and on
radium. The Serpollet steam automobile is to be fully
described, and its parts illustrated in detail, in the
columns of the SuvuppLemeNnT. The first installment
of the article on the automobile appears in the current
issue. Lieut.-Col. H. A. Yorke’s report of his visit to
America is concluded. Camille Mercader has devised
a method of hydraulically manufacturing hollow
axles. An article from his own pen on the suljject
should be of interest. Excellent illustrations accom-
pany the text. An investigation of a garbage cre-
Jaatory is the subject of a report made by Rudolph
Hering to the Special Committee on Crematory of the
City Council of Trenton, N. J. The report is valuable
for the practical information which it contains. An
abstract of the code of Khammurabi, an ancient king
who seems to have given civilized mankind its laws,
is also published in the SuppLEMENT for the benefit
of our archzological readers. The Crompton poten-
tiometer for electrical measurements with direct cur-
rent supply describes a means of measuring the
electrical current directly from the supply. “How
Land Yachts Are Made from Old Bicycles” is the title
of a practical article of no little value. Sir Oliver
Lodge recently read a paper before the Institution of
Electrical Engineers, in which he outlined his theory
of electrons; the paper is to be published in full in
the SuprLEMENT. In the current SurpPLEMENT the first
installment of the paper will be found.

How to Get Rid of Rats,

All tradesmen, being liable to the incursions and
depredations of
rats, it may not
be out of place
to mention a
method of get-
ting rid of these
pests which is
recommended by
a correspondent
of the Birming-
ham Daily Post.
This consists in
thinning down
with petroleum
ordinary slow-
drying tar-var-
nish such as bed-
stead makers
and japanuers
use and pouring
the mixture into
the runs of the
rats. The ver-
min are said to
loathe the smell
of the stuff, and
will do anything
to get clear of
it. A still more
effective plan is
said to be to
catch a rat alive,
dip it up to the
neck in the var-
nish and turn it
loose. Its fel-
lows will flee
from it as from
the de'il. The dipping prccess is said to be harmiess
to the rat. But some ironmongers may not care to
“dip a live rat up to its neck.”

A Record Issue of the Patent Office Gazette,
The Patent Office Gazette, which issued on May 5,
is the largest ever published. On May 5 828 patents
were granted. The best previous record was that of
April 29, 1902, when 764 patents were issued.
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A NEW ELECTRICAL STEERING GEAR.
BY OUR ENGLISH CORRESPONDENT.

A few weeks ago we drew attention in the ScCIEN-
TIFIC AMERICAN to a new electrical steering gear that
had been devised by the Earl of Crawford, and had
been subjected to several experiments upon his yacht
“Valhalla” in the Solent. The results of these experi-
ments established the efficiency of the apparatus, and
its value when employed under certain conditions,
Lut it possessed several inherent imperfections, which
have now been remedied. An experimental installa-
tion has been made, and is now in operation at the
works of Messrs. Siemens and Halske, of London.

In design, this steering gear is very similar to the
type usually fitted on large yachts for hand steering,
and has been only slightly altered so as to adapt it for
electrical driving.

It consists essentially of a solid cast-iron frame
bolted to the deck. The upper end of the rudder-post
passes through the base of the frame, and carries, se-
curely keyed to it, a massive cross piece. Above this,
and running fore and aft, is a right and left handed
screw supported in the frame and carrying one right
and one left-handed nut, which are supported and pre-
vented from turning by two guides running parallel
with the screw. These nuts are connected by links,
one to each side of the cross piece on the rudder post,
and by this means the turning of the screw operates
the rudder. The steering wheel
is sufficiently large to be used
in the case of an emergency, for
hand steering, and it is carried
on a sleeve on an extension of
the screw, with which it can be
connected by means of a claw
clutch.

A Siemens four-pole complete-
ly inclosed motor is arranged so
as to drive the screw through
several reductions of spur gear-
ing, and through a claw clutch.
This latter is connected with
that on the steering wheel, in
such a manner that both are op-
erated by one lever, and only
one can be in gear at a time.
From this it will be seen that
the screw, which operates the
rudder through the nuts and
links, is capable of being turned
either by the electric motor or
by the steering wheel, but not
by both simultaneously.

The electric motor is series
wound and is provided with a
brake, pulley, and brake blocks,
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which are held off by an electromagnet, in series with
the motor and held on by a suitable spring. The brake
is therefore applied, and the motor is thus promptly
pulled up whenever the current is interrupted.

The motor is controlled by two special starting
switches, one for each direction of rotation, instead of
using a single reversing switch, as by this arrangement
it is possible to obtain an absolutely trustworthy and
quick brake action.

Each switch has three contacts, so that resistance
can be cut out in two steps, and the contacts are so
shaped that the actual contact surfaces are not touched
by the arcs, and therefore - remain in good condition.
Each contact is reversible, and can be easily and expe-
ditiously renewed in a few minutes. A powerful mag-
netic blowout is provided on each switch, which is in
operation on all the contacts.

Although the potential of the requisite current is
so very low, being not more than 25 amperes at 100
voits, these ample precautions against arcking troubles
have been taken, owing to the sudden and frequent
switching on and off, which is required in the ordi-
nary steering of a ship. They have proved quite sat-
isfactory in practice.

The operation of the starting switches is accom-
plished as follows: The two switch arms are mounted
on two pins on a metal disk and at equal distances
from its center. The disk is geared to the screw, and
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its motion is therefore pioportional to that of the
rudder. The switches have cranked arms, as shown
in the drawing, which can be pushed so as to put tine
switches on or off, by stops, on a second disk mounted
concentrically with the first.

The second disk is in gear with the steering wheel,
and its motion is therefore proportional thereto. The
switching on or off is consequently the result of the
difference in the motions of the two disks, which are
proportional to that of the rudder and the steering
wheel respectively.

The cranked arm of each switch is so shaped that
it clears the stops on the second disk when the motion
is in one direction, but engages them when the motion
is in the opposite direction. This insures that one
switch only is operative in each direction of rota-
tion.

Both switches are pulled to the off position by springs
so as to get a quick break, but they are also pushed
off positively by the stops, so that the breaking of a
spring does not incapacitate the gear in any way, but
only makes the brake rather slower. The disks are
further provided with massive stops arranged to limit
the difference of their motion to little more than the
amount actually required to operate the switches.

The gearing is such that twelve complete turns of
the steering wheel move the rudder from hard a-port
to hard a-starboard—a total angular distance of 80
degrees. A Geneva stop
is provided on the second
switch disk, which prevents the
steering wheel from turning
more than twelve complete revo-
lutions. When the Geneva stop
is reached, the second disk is
stopped and the first catches it
up, so that the motor is auto-
matically switched off when the
extreme positions of the rudder
are reached.

The trials which have taken
place on the “Valhalla” have
been attended with complete
success, and the control of the
ship was as perfect as could be
desired, and gave complete satis-
faction to the navigating offi-
cers. The test imposed by them,
which was corsidered the most
severe, namely, throwing the
rudder from hard a-port to hard
a-starboard while steaming at
full speed astern, was accomp-
lished with ease and without
excessive consumption of cur-
rent.

RECENTLY PATENTED INVENTIONS.

a perforated chamber

strainer combined with

which an adhesive has been spread, is passed

GATE.—A. (C. Iluxt, Naco, Arizona Ter.

Agricultural Implements. .

DITCHING-PLOW.—B. D. LEMERT, Fort
Morgan, Col. This apparatus clears weeds and
other obstructions frem Dboth field and head
laterals of irrigating-ditches, and makes new
irrigating-ditches; it obviates rocking or ‘‘side
flopping’”; it provides means for raising the
plow clear in order to transport the device
o1 turn the plow around; means for changing
the width of the machine for ditches of vary-
ing widths, and for adjusting for deep or shal-
low ditches; and means for running the axle
freely and easily in the boxes.

Engineering Ilmprovements,

MARINE-ENGINE GOVERNOR.—P. V.
CorN1Ls, Seattle, Wash. This new and im-
proved governor is controlled by the pressure
of the water on the sides of a vessel to insure
a proper cut-off of the steam and a consequent
reduction of the speed of the propeller and
decrease in the vessel's momentum at the time
the low water reaches the propeller, so that
the latter is prevented from racing.

ROTARY ENGINE.—H. M. HJERMSTAD and
E. 0. SorN, Hader, Minn. The engine has an
eccentrically-mounted piston carrying wings er
piston heads which run on a concentric guide
and there thereby caused to move in and out
relatively to the piston as the piston turns.
The steam is passed through the cylinder in a
continuous stream, thereby to act by impact
on the wings or piston-heads and impart a
continuous rotary movement to the piston and
its shaft.

GAS-FINGINE.—W. J. McVICKRR, Rogers,
Neb. The engine in this invention belongs to
explosive-engines of the four-cycle compres-
sion type; and the object of the improvement
is the provision of a new gas-engine which
is simple and durable in construction, effective
in operation, and arranged to utilize the ex-
haust-pressure for actuating the exhaust-valve.

Mechanical Deviees,

ROTARY STRAINER.—C. EnGERToN, Yhiia-
delphia. Pa. The special design of this inven-
tion ix a device for removing the oil or grease
which rises from garbage, meat scraps, etc.,
while being cooked. It is applicable to many
analogous uses. The improvement consists of

means for rotating it and a scraper for scrap-
ing the surface of the chamber while retating,
so as to clear the holes of all materials. Means
are supplied for supporting and- turning the
strainer, and taking off the liquid which passes

threugh the rotary strainer.

TREAD-POWER MOTOR.—E. PARKER,
Cumberland, Iowa. This mechanism is ar-
ranged to permit of conveniently changing
the inclination of the tread-wheel to utilize

the animal’'s power to the fullest advantage for
various kinds of work without requiring undue
exertion to run the motor powerfully at a slow

speed or with less power at high speed.
MACIIINERY FOR ROLLING SIEET OR
OTHER METAL STRIPS OR BARS OF

CURVED OR OTHER SECTION.—G. B.
JoHNSON, 8 Victoria Street, Westminster, Lon-
don, England. Mr. Johnson's invention relates
to machinery for. longitudinally corrugating or
fluting sheet-metal strips; and the object is to
substitute for the operations of stamping in
dies a series of progressive continuous cold-
rolling operations, whereby the metal is
brought at a single pass through the series of
sets of rolls from the form of a flat strip to
that of the longitudinally-corrugated reversely-
curved section required.

BORING AND REAMING MACHINE.—G.
A. FNsIGN, Defiance, Ohio. TD'rovision is made
in this invention for a machine arranged to
permit convenient, quick, and accurate shift-
ing of the work-holder, to allow of first bor-
ing the work and then reaming it without re-
moving the work from the work-holder, thus
insuring the formation of an accurate hole.

FOLDING-MACIIINE.—I.. 1.
York, N. Y.

FELsoON, New
In this case the invention has
reference to folding machines particularly
adapted for folding fan-tops or other Dblanks
having a segmental form. [Folding of this char-
acter is usualy done by handwork which is a
slow process, not always resulting in even folds
ot plaits. DBy means of the machine the folds
may be evenly and quickiy made, with a result-
ing reduction in the cost of manufacture.
MACIIINE FOR FARTENING FAN-STICKS
TO FAN-TOPS.—I.. . IKi.soN. New York, N.
Y. The machine provided Dby this invention
has a very simple construction and is adapted
to fasten fan-sticks to folding fan-tops in a
very expeditious manner. By the simple
manipulation of a plunger-plate, the fan-top, on

under the fan-sticks and automatically clamped
against them, thus practically completing the
formation of the fan.

Medical Devices,

RECTAL OR VAGINAL SPECULUM.—O. H.
KeHLHAAS, Calumet, Mich. The speculum has
a skeleton frame made preferably in two longi-
tudinal jaws, separable or adjustable for dilat-
ing 1be passage in which the instrument is
inserted. Means are provided whereby the
rectal or vaginal passage may be illuminated
for suvgicai operation, also devices for grasp-
ing inflamed or diseased tissue and morbid
growths requiring treatment, and devices for
cauterizing such parts by aid of a galvanic
current.

CLINICAL THERMOMETER.—O. G. BELL,
Norwich, N. Y. The intention of this improve-
ment is to furnish a new clinical thermome-
ter arranged to protect the glass casing against
breakage at both ends and to allow of conven-
ient 6lling of the casing with an. “antiseptic
solution in which the instrument is held im-
mersed when inserted in and secured to the
casing.

Vehicles and Their Accessories.

SIDE-DUMPING BODY FOR VEHICLES.
W. L. CHEssrowN, Raton, Col. The purpose
in the present case is to provide a side dump
wherein the dumping will be automatically ac-
complished the moment that supports beneath
the body are withdrawn, which is done by a
single movement ef a single lever, and, fur-
ther, to so construct the body that as it is
restored to its normal position the side gate
opened for dumping will be automatically
closed. The body or rack may be used on any
wagon-gear, and is adapted for hauling sugar
beets, and for all farm purposes and upon
any hauling or dumping vehicle, including rail-
road cars.

Miscellaneous,

WASHBOARD. — CATHERINE TTARDWICK,
New York, N. Y. The purpose of the inventor
is to so construct a washboard that it may be
adapted to any form of tub and lie therein
in such manner, as not to materially interfere
with the clothes to be washed and so that
the board may Dbe operated upon in the most

convenient manner and be strongly braced.
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The improvement provided by Mr. ffunt's in-
vention relates to a gate constructed principally
of wire and connected with a swinging frame
which holds the wires distended and which
has attached to its free portion a device for
engaging the post and stretching the wires taut
in connection therewith.

METALLIC TPACKING.—W. G. WAarTsoN,
Ogden, Utah. The object In view in this in-
vention is to provide a new and improved me-
tallic packing which is simple and durable in
construction, effective in operation, and ar-
ranged to positively prevent leakage and un-
due wear on the piston-rod, valve-stem, or other
movable part on which the packing is used.

STAIR-ROD AND [FASTENING THERB-
FOR.—I1. V. Mgap and J. W. GissoN, New
York, N. Y. Provided by this invention is a
construction of stair-rods and fastening
devices therefor, so that the rods and
their fasteners will Dbe concealed by the
carpet which the rods serve to hold in position
where the steps and risers of a staircase meet.
The device is capable of firmly holding the
carpet in place without injuring it and of being
conveniently reached when the carpet is to Dbe
secured to or removed from the stairs.

SHOR-POLISIIING STAND.—R. G. DPoL-
sox, Leadville, Col. During the polishing opera-
tion this device firmly holds a Dbcot or shoe
in place. 1t is adapted for use in the house-
hold, as well as in barber-shops, hotels and
other places. Means are provided for raising
o lowering and changing the angle of accom-
modafion of the shoe rest; also means tor
clamping soles and heels on boots and shoes
of different sizes.

FASTENING DEVICE FOR FURNITURE.—
W. T. NrLson, New York, N. Y. This device
secures the upper structure of chiffonniers, bu-
reaus. and the like to the top slab or board of
the body of the article in such manner that
the locking device will be invisible from the
front or sides and may be quickly brought
into and out of action. The device will firmly
hold the superstructure to the base. and admit
of the superstructure being readily removed
from the base.

NoTeE.—Copies of any of these patents will be
furnished sy Munn & Co. for temn cents cach.
Please state the name of the pateutee, title cf
\the invention. and date of this paper.
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Business and Personal  {Uants.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 4138.—For manufacturers in New
York of advertising novelties. horse and cattle foods,
boots and American vehicles.

AUTOS.—Duryea Power Co., Reading, Pa.

Inquiry No. 4139.—For makers of machinery for
manufacturing paper from wood pulp.
Morgan Emery Wheels. Box 517, Stroudsburg, Pa.

Inquiry No. 4140.—For makers of umbrella ma-
chinery.

“ . S.” Metal Polish. Indianapolis. Sambles free.

Inquiry No. 4141 .—For parties to make a direct
force pump.

Forbridgeerectingengines. J. S. Mundy, Newark,N.J.

Inquiry No. 414'2.—For the manufacturers of the
*“Crowell” positive pressure blower.

Coin-operated machines,
Brooklyn.

Willard, 284 Clarkson St..
Inquiry No. 4143.—For makers of chemical bal-
ances andreagents for chemical analysis.

Blowers and exhausters.
Exeter, N. H.

Exeter Machine Works,

Inquiry No. 4144.—For thc manufacturer of the
Buckingham typewriter.

Handle & Spoke Mchy.
Chagrin Falls, @.

Inquiry No. 4145.—For machinery for pasteuriz-
ing milk.

Ober Mfg. Ce.. 10 Bell St.,

Partner wanted te defray cost patenting useful desk
novelty. Box 24, Stroudsburg, Pa.

Inquiry No. 4146.—For makers of carding ma-
chines for wool, cotton, etc., also for makers of curled
hair machinery.

Mechanics’ Tools and materials. Net price catalogue.
eo. S. Comstock, Mechanicsburg, Pa.

Inquiry No. 4147 .—For manufacturers of gas en-
gines.

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

Inquiry No. 4148.—-For makers of cheap, strong
barrels. either metallic or wooden, for holding material
in paste tform.

l.et me sell your patent. 1 have buyers waiting.
Charles A. Scott, Granite Building, Rochester, N. Y.

Inquiry No. 4149.—-For makers of small dredges,
steam or gasoline engine.

Machinery designed and constructed. Gear cutting,
The Garvin Machine Co.,149 Varick, cor. Spring Sts., N. Y.

Inquiry No. 4150.—For manufacturers of cast
aluminium numbers.

WANTED.—Agencies for American goods salable in
Burma. Address J. Whitfield Flirst, Sule Pagoda Road,
Rangoon, India.

Inquiry No. 4135 t.—For manufacturers of nevel-
ties, toys, tennis shoes for use on asphalt courts, etc.

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

Inquiry No. 4152.—For makers of a comwined
potate and apple parer, corer, grater and slicer for
family use.

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

Ingniry No. 4153. -Fer makers of small
netic teys, such as steel herseshee magnets, etc.

mag-

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.

Inuuiry No. 4154,—For dealers in an ink well
patented June 23, 1846, No. 562,754.

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

Inquiry No. 4133 .—For makers of superheaters.

The celebrated ** Hornsby-Akroyd” Patent Safety @il
Engine is built by the e La Vergne Refrigerating Ma-
chine Company. Foct of East 135th Street, New Yerk.

Inquiry No. 4156.—For a second-hand Star car-
pet beater, in good condition and cheap.

PATENT FOR SALE OUTRIGHT.— Agricultural ma-
chine of the greatest promise at a low figure with
privileges of foreign patents. John Joyce, Box 773,
New York.

Inguiry No. 4157 .—For a swivel of the size used
on deuble razer strops.

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

Inquiry No. 4158.—For manufacturers of cement.
The best book for electricians and weginners in elec.
tricity is ‘“ Experimental Science,” »y Geo. M. Hopkins.
By mail. $5. Munn & Co., publishers. 361 Broadway, N.Y.

Inquiry No. 4159.-For makers of
barrels.

wron rolling

(& 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. 4160.—For manufacturers of toy
balloons.

Inquiry No. 4161.—For a light weight automobile
engine of 40 h, p. to we used for motor plow.

Inguiry No. 4162.—For makers of special sized
disks.

Inquiry No. 4163.—For the manufacturers of the
front-cut rear-delivery automobile harvester.

Inquiry No. 4164.—For makers of molds for mak-
ing plaster Paris and cement ornaments.

Inquiry No. 4165.—For makers of copper wire
which will stand temperature of 300 degrees or more.

Inquiry No. 4166 .- For makers of plumbers’ sup-
plies to furnish material to a master plumber.

Inquiry No. 4167.-For makers of pearl wutton
machinery.
paper and roofing felt.

Inquiry No. 4169.—For makers of vinegar-mak-
ing supplies and cordage machinery.

Inquiry No. 4170.—For makers of light wooden
boats ef difterent sizes.

|
be?

| specific gravity ef the liquid.

| sulated.

| can anything Dbe dene te de away with
Inquiry No. 4168.—For machinery for making tar
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,andQuertes.

HINTS T® CORRESPONBDENTS.

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

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 mear 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 We furnished with
addresses of houses manufacturing or carrying
the same.

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

Scientific American Supplements referred to may be
had at the office. Price 10 cents cach.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should e distinctly
marked or labeled.

(9004) E. O. M. asks: 1. Suppose two
wire circvit telephene lines te Dbe well in-
If the return wires eof the twe lines
e cennected, will static inductien preduce any
seund en ene line while the ether is being
used? A. Telephene lines are put up in the
manner yeu describe and werk well. The sys-
tem is called the Cemmen Return System. One
wire answers fer a return wire fer a iarge
number eof telephenes. Yeu will find it de-
scribed in Miller’'s “American Telephene Prac-
tice,” price $3. 2. Is net the purpese ef
cempeund winding en a dyname te secure the
same number ef ampere turns in the field at
all leads? And if the ampere turns in the
field and the speed remain censtant, will net
the petential always be the same? A. The
cempeund-weund dyname gives a better regula-
{ien ef the veltage at varying leads than any
ether ferm eof winding. Of ceurse this vre-
sults frem the quicker adjustment ef the field
upen a change eof lead. The current threugh
the series and the shunt rises and falls, but
the tetal current threugh the field dees net
vary, and the ampere turns de net vary ex-
cept within narrew limits.

(9005) I.. D. asks: Would there be
any difference in the register of a thermeme-
ter exposed te the nerth wind, and shielded
frem same, ether cenditiens being the same”
A. A thermemeter takes the temperature ef
the place in which it is. Merely shielding it
frem the wind, cenditiens etherwise being the
same, weuld net change the reading ef the
thermemeter. Prebably cenditiens ceuld net
remain the same fer any length ef time. The
meisture eof the air weuld change in a quiet
space, and the heat radiated frem the greund
and surceunding ebjects weuld alse affect the
reading ef the instrument.

(9006) H. T. R. says: In noticing
questiens 8794, page 48, January 17 number
of SCIENTIFIC AMERICAN, weuld like te ask a
few questiens regarding the “‘water pail ferge.”
1. Abeut what thickness sheuld the sheet lead
A. The sheet lead fer a water pail ferge
may be eof any thickness, since it enly acts
as a cenducter, and is net used up Dby the
current. Lead 1-16 inch in thickness is ample.
2, What de yeu call cemmen washing seda”
A. Washing seda is carbenate ef snda. We
suppesed it was kept at every grecery in the
ceuntry. If net available, threw a handful
of cemmen salt, table salt, er cattle salt inte
the water, and it will answer just as well. It
serves te render the water a cenducter of
electricity. 3. Hew can I find the specific
gravity ef water and knew when it is at 1.15%
A. The specific gravity ef water is unity, er
one. The density eof all other substances 1s
cempared with that ef water. If yeu fellew
the abeve directiens, yeu need net knew the
A handful ef
washing seda will de as well as a handful ef
salt. The quantity is entirely immaterial ; sev-
eral handfuls may be used if yeu wish. Put
in all yeu please, till ne mere will disselve.
4. Hew can 1 find the pesitive and negative
wires of a 220-velt direct current line that
we have in eur shep fer lighting purpeses, and

will a current ef this capacity answer as well
as if it were near the generater? A. If yeu
have net a pele detecter of seme Kkind, yeu
cannet determine which is pesitive, but yeu|
can preceed as fellews: Cennect up te the|
line witheut reference te the pelarity ef the|
wires, and try the bar in the pail. Yeu will
knew if yeu are right Ly the sudden flash ef
light and great heat preduced. If there is on]yi
a simmering in the pail. with little light and
heat, reverse the cennectiens. Cennect the red
te be melted te the wire which was attached
te the lead, and the lead te the wire te which |
the red was attached, and try again. Yeu will |
net have te try hut twe ways; ene must l)e|
right.

(9007) M. E. S. writes: Our Masonic
ledge has an arc stereepticen which werks tine
with ene exceptien—eur electric light system
is alternating. which causes a leud humming
or buzzing when 1sing the lamp that is ex-
tremely amazing. What I want te Kknew is,
the |
neise”? Any suggestien will be very much ap-
preciated. A. Yeu cannet de away entirely
with the humming ef an electrical arc lamp run
upen an alternating current. ‘The alternatiens
themselves produce the musical tene.
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arc will, however, run mere dquietly than a
leng ene.

(9008) W. F. W. asks how to ink
typewriter ribbens. A. Take vaseline (petre-
latum) ef high Deiling peint, melt it en a water
bath er slew fire, and incerperate by censtant
stirring as much lampblack er pewdered drep-
black as it will take up witheut Dbeceming
granular. If the fat remains in excess, the
print is liable te have a greasy eutline; if the
celer is in excess, the print will net be clear.
Remeve the mixture frem the fire, and while it
is ceeling mix equal parts ef petreleum, Dben-
zine, and rectified eil of turpentine, in which
disselve the fatty ink, intreduced in small per-
tiens by censtant agitatien. The velatile selv-
ents sheuld be in such quantity that the fluid
ink is ef the censistence ef fresh eil
One secret of success lies in the preper appli-
catien ef the ink te the ribben. Wind the
ribben en a piece of cardbeard, spread en a
table several layers ef newspaper, then un-
wind the ribben in such lengths as may be
mest cenvenient, and lay it flat en the paper.
Apply the ink after agitatien, by means eof a
seft brush, and rub it well inte the interstices
of the ribben with a teethbrush. Hardly any
ink sheuld remain visible en the surface. Fer
celered inks use Prussian blue, red lead, etc.,
and especially the aniline celers. Aniline mack,
14 eunce ; pure alcehel, 15 eunces; cencentrated
glycerine, 15 eunces. Disselve the aniline black
in alcehel, and add the glycerine. Ink as De-

| fore.

(9009) A. W. says: In your column
of answers te inquiries weuld yeu please give
the chemicals used in the blest pertable fire
extinguishers? Are the liquids empleyed liable
te freeze at a temperature ef 30 deg. belew
Ifahr.? Weuld a metal vessel, well galvanized,
be a suitable receptacle fer the ether liquids
than the acid in the censtructien ef a fire
extinguisher? A. The DBabceck fire extin-
guisher is charged with a selutien ef bicarben-
ate eof soda in water and sulphuric acid in a
lead Dettle, which, when required,
ever by a crank, spilling the acid inte the
charge eof seda water. Carbenic acid gas is
instantly generated, by which a pressure is ob-
tained sufficient fer threwing the whele con-
tents of the apparatus with much ferce threugh
a nezzle fer fire purpeses. Use ef sulphuric
acid, 5 parts, bDicarbenate ef seda, 6 parts, by
weight. Other cembinatiens are used, such as
carbenate of ammenia, petash, ete. Iren can
be used fer the alkaline reserveirs.

(9010) C. M. writes: We have a
gaseline engine, balance wheel 18 inches in
diameter, l4-inch web, rim 214 inches thick,
ene 5-inch wheel, and are desireus ef running
the same at speeds 1,000 te 2,000 revelutiens
per minute. We are aware that this will give
us a speed greatly in excess of that empleyed
in flywheel censtructiens. We shall be greatly
ebliged te yeu if yeu ceuld give us yeur epin-
ien in the matter by return mail. A. Yeu can
run yeur engine at 2,000 revelutiens per min-
ute with safety, if flywheel has ne flaws. The
centrifugal strain en the rim will be abeut
2,250 peunds per square inch, er ene-seventh
the DLreaking strain ef cast iren.

(9011) J. W. W. asks for information
in regard te the manufacture ef ethyl alcehel
frem acetylene C.H., o1 ether gases in the elec-
tric arec. A. In the Willsen precess, calcium
carbide is made in usual manner in the electric
furnace. The acetylene ebtained en treating
the carbide with water is cenverted te ethylene

by allewing it te pass threugh a selutien ef

chremium and ammenium sulphates, maintained
at a temperature ef 4@ deg. C. The ethylene
is then alserbed in sulphuric acid, and the
hydregen ethyl sulphate preduced is distilled
after the additien ef water. The ethyl alce-
hel ebtained in the distillate is said te De
very pure. With carbide at $20 per ten, the al-
cehel cests eight cents per gallen.

(9012) L. D. writes: Suppose that
the temperature of a roem is 60 deg. Fahr.
and the relative humidity is 65 per cent and
that the temperature of the air eutdeers is
zere. New, when one scuffs ene’s feet over a
carpet in the reem, and then teuches a Dbrass

object with ene’s finger, a spark called ‘‘elec-|

tricity” is preduced. New, under the same in-
ternal cenditiens, Dbut with the temperature
eutside at 50 deg., ne such actien takes place.
New, will yeu please tell me: Is the spark
electricity? If so, lhew 1is it preduced?
Ilas the temperature of the euter air any effect
en the actien? If se, hew, and why? Ilew is
the current pewerful eneugh te pass frem ene’s
feet te ene’'s hands? Jlew dees the current
travel when ene touches a brass gas jet en the
wall? Does it ge back te the carpet? If se,
why can ene get a ‘‘sheck” by teuching a piece
of brrass en a glass plate? When a meterman
turns the lever eof the centreller te the first
netch, de the meters take frem the trelley wire
the same ameunt ef current as when they are
running at full speed? In ether werds, is the
same ameunt ef current taken frem the trelley
wire, ne matter at what speed the meters are
running? A, When ene with dry feet scuffs
aleng a weelen carpet en a celd, and there-
fere probably a dry day in winter, beth the
carpet and the persen hecome charged with elec-
tricity, the weelen carpet pesitively and the
persen negatively. When a persen thus
charged appreaches a nietallic ebject, such as a
Irass gas jet, his negative charge attracts pesi-
tive electricity frem the earth to the end ef
the jet nearest te him. \hen he gets near
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paint. |

is turned |

charging the electrical tensien leth ef the per-
sen and the gas jet. We call the spark ‘*elec-
tricity,” but it is matter which the electricity
causes te shine. We de net see electricity. This
can be dene enly in celd dry ainr, since meis-
ture upen ebjects discharges electricity er
prevents it frem cellecting and remaining up-
‘on ebjects. Such a current ef electricity can
flew with ease threugh a persen, and a persen
|stauding en a weelen surface can le charged
frem head te feet by scufiing the feet ever the
‘Wool, since weel is an insulater. We need net
| supwese that the current finds its way back to
the identical spet en the carpet en which the
feet scuffed. The carpet is in centact with
the earth, and the earth is the great equalizer
of electrical charges. We weuld suggest tne
attentive reading ef Thempsen’s ‘‘Elementary
Lessens in Iilectricity,” price $1.50 by mail,
in which all these phenemena are fully dis-
cussed, and principles given. The street car
centreller generally is arranged se that at
first the twe meters are in series, with an ex-
ternal resistance. Next they are in series
with ne external resistance. They are then
|put in parallel with an external resistance, and
last they are threwn en the lines in parallel
|with ne external resistance. They then get
| full current and ge at full speed. Yeu will
see the reductien ef resistance at each step
of the certreller, and as the resistance is re-
duced the current is increased. Yeur questien
is answered, Ne. Threugh a high resistance
less current must flew than threugh a lew
resistance. This is in acerdance with Ohm's
law.

(9013) W. P. S. asks: Which will
subject the chain ef a Dbicycle te the greater
strain er tensien—ene with large sprecket
wheels, or ene with small sprecket wheels?
The gear ef the wheel and lead remaining the
same, and ether things leing the same. A.
The small sprecket wheels give the greatest
strain en the chain, and in prepertien te thelr
| diameter.

(9014) H. M. K. says: Is all the
| water which is feund in pipes cenveying natural
gas, due te the gas coeling and thereby depesit-
ing its meisture, er dees a minute pertien ef
it accumulate there threugh capillarity frem
witheut?” A. The water feund in the pipes
cenveying natural gas is the cendensatien 1rem
the ceeling of the saturated gas, er pessibly a
small pertien ef water jetted frem the hettem
of the pipe by the velecity and pressure ef
| the gas flew. There can be ne capillary seep-
age threugh the pipes in erdinary greund; the
internal pressure weuld prevent this.

(9015) H. R. says: Will you inform
me of the effect steam will have in extinguish-
ing fire in a Dbuilding, i.e., if fire sheuld Dbe
discevered in a reem 50 x 100, and the steam
frem a 4x16 feet Dbeiler under 80 peunds
presure weuld Dbe exhausted inte the reem
threugh a 1% er 2.inch pipe, weuld the steam
have a tendency te extinguish the fire, er enly
Dbe an obstacle te fighting it in ether ways? A.
Steam has been leng in use fer extinguishing
fires in facteries, and is censidered ef great
| impertance in saving the water damage by the
sprinkier system. The steamn pipes sheuld have
valves at the different steries en the eutside
of the puilding, ef easy access, with a main

valve at the Deiler. A reem 50x100
feet sheuld have twe er three nezzles 1%
inch.

(9016) L. L. Says: 1. In No. 13,

dated March 28, yeu state that April meen will
be full en the 13th; hew can an eclipse eccur
April 117 A. An eclipse of the meen cannet
take place feur ddys after the full meen. The
date fer full meen in eur issue eof March 28
was a misprint. The meen was full April 11,
and the eclipse eccurred the same night. 2.
How many secends dees it take a wirelcss mes-
sage te cress the Atlantic, and hew leng fer
the same distance per wire? A. It is net
suppesed te require even ene secend fer a
signal te pass acress the Atlantic Ocean Ly wire-
less telegraph. The speed is prebablyr enly
cemparable with that ef light. 3. Arctic ex-
plerers state that after the sun has set and
twilight gene, it weuld bLe dark if it were net
for the aurera berealis; where is the meen, and
why is it never mentiened Ly them? A. We
were net aware that Arctic explerers ‘‘mever
mentien the meen” as shining abeve the heri-
zen in the Arctic night. It passes areund the
sky in 29 days, and is abeve their herizen
ene-half ef that time each lunatien.

(9017) A. S. Co. says: Please advise
hew te generate hydregen gas in small quanti-
ties fer experimental purpeses. A. Ilydregen
is Dbest generated frem granulated zinc and
hydrechleric acid, by chemical actien. The acid
furnishes the hydregen. IPut a handful ef
granulated zince in a hettie and peur water
eneugh inte the bettle barely te cever the zine.
Ilave a stepper fer the bettle with twe heles,
threugh ene of which a ‘thistle’” tube is passed
nearly te the Dhettem, and thireugh the ether
of which a bent glass tube is put just reach-
ing threugh, te which a piece of rubber tubiug
is attached te lead the hydregen te a receiver
for stering it. I’eur in seme of the acid, and
a Dbubbling will begin. YWhen all the air is
eut ef the hettle, the gas may bhe passed te the
receiver. Te net cellect mixed air and hydre-
aen.  An awful explesien may Dbe preduced Ly
this means. Yeu weuld Dbetter get Remsen’s
“Chemistry,” and study in detail the method
of handling gases Lefere attempting such werk.

A short:eneugh to the jet, a spark jumps acress, dis-| There is teo much danger of accident.
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NEW BOOKS, ETC.

THE NEW INTERNATIONAL ENCYCLOPEDIA.
Editors Daniel Coit Gilman, LL.D.,

Harry Thurston Peck, Ph.B.,, L.H.T.,
Frank Moore Colby, M.A. Vol. VIII.
New York: Dodd, Mead & Co. 1903.
Censidering the scientific pertiens ef this
eighth velume of the New Internatienal Incy-
clopedia, eur attentien is first drawn te the
article en “Fungi.”’ Altheugh Dbrief, it must
be cenfessed that the discussion is quite ade-
quate. Twe excellent celered plates picture
thhe mere cemmen varietics eof edible mush-
rooms. In the article en “(Galvanemeters’” will
he found a descriptien eof the usual types eof
instruments. “Garbage Disposal” is the title
of a review ef medern metheds eof dispesing
of refuse material. Ne similar article will preb-
ably he feund in any ether encyclepedia. The
article evidently cenies frem the pen ef an
engineer, whe knews whereof he writes; fer it
is both full and autheritative. ™The text is ac-
companied with technical drawings that shew
far more than half-tenes. An equally geed
article en ‘‘Gas’ will likewise lhe feund in the
work. (Gas engines are discussed fully. The
section en ‘“Geology™ is as good as anything
we have seen in the way of a cuncixe and c¢lear
explanatien of the leading principles of a vast
seience.  “Glassmaking” is treated beth frem
its histerical and medern industrial aspects.
witlh some little fullness. In the matter eof
illustratiens and printing. the high standard
set by the first velumes has been maintained.

DEsiGN or Dyxayos. By Silvanus P.
Thompson, D.Sc.,, FR.S. New York:
Spon & Chamberlain. London: E.
& F. N. Spon. 1903. 8vo. Pp. vi,
235. Price $3.50.

Pref. Thempsen assures us in his preface that
his netes en dyname design are net intended
to supersede the mere cemplete handbheeks en
the special branch ef electrical engineering ef
which this is enly a part. The present shert
work, intended primarily fer I'rof. Thempsen's
own students, is purposely cenfined te continu-
ous current generaters. In the sectien en
armature-winding schemes. special attentien is
given te series-parallel windings and te the
doctrine of the equivalent ring.

MonNT PELEE AXD THE TRAGEDY oOr MAR-
TINIQUE. By Angelo Heilprin. Phil-
adelphia and London: J. B. Lippin-
cott Company. 1903. 8vo. Pp. xiii,
3356.

Pref. Heilprin was ene of the first, if net the

first, te ascend Ment Pelée after its first terri-!

ble eruptien, and prebably the first te publish
in the periedicals any full scientific acceunt ef
what was there te be seen. The present werk
comprises a cemplete study eof the effects of the
eruptiens ef Mont Telée. ‘The pictures which
I'rof. Heilprin teek in August, give ene at least
a slight idea eof the terrible magnificence of the
volcane’'s eutbur'st in August. The publishers
have seen te it that Pref. Ileilprin's beek ap-
pears admirably printed and illustrated.

ANNUAL REPORTS OF THE WAR DEPART-
MENT FOR THE FiscarL YeEar ENDED
Juxe 30, 1902. Report of the Chief
of Engineers. Part 2. Washington:
Government Printing Office. 1902,
Pp. 993-1876.

AxxuaL REerorts oF ToE WAR Deprart-
MENT ¥OR THE Fiscarn YeAar EXDED -
Junk 30, 1902. Report of the Chief
of Engineers. Part 4. Washington.
D. C.: Government Printing Office.
1902. Pp. 2567-3265.

UNITED STATES MAGNETIC DECLINATION
TasLes aAxp  IsosoNic  CHARTS  FOR
1902. And Principal Facts Relating

to the Earth’s Magnetism. By L.
Bauer. Washington: Government
Printing Office. 1902. Pp. 405.

Aaxcar Rerorr oF tHe Cuikr or  Mx-
GINEERS, UNtTEp STATES Arayy. 1902
Part I. Washington, D. C.: Govern-
ment Printing Office. Pp. 991.

A.

THE Timory ofF Prosreriry. By Simon N.

Patten, Ph.D. New York:
millan Company. London: Macmil-
lan & Co., Ltd. 1902. Pp. ix, 237.

A NEw SysTeM oF Hravy Goons TRrANs-

The Mac-

reRT oN Coixrarox Roans. By Bramah
Joseph Diplock. London, New York,
and Bombay: Longmans, Green &

Co. Pp. 116.

Karminanver Texrs. By Franz Boaz, Bu-
reau of American Ethnology, J. W.
Powell Director. Bulletin 25 Wash-
ington:
1901. Pp. 261.

A TexT-Book or FIeLD
ENGINEERs. By George C. Comstock.
New York: John Wiley & Sons. Lon-
don: Chapman & Hall, Ltd. 1902,
8vo. Pp. x, 202. Price $2.50.

In the engineering curriculum, work
and prefessienal tralning ef students whe de
not intend to become  astrenemers.  Conso-
quently, the instructor selects for presentation

these parts of astronomical practice mest clese- i

ly allied te the work
under his charge. The parts of astrenemical
practice mest pertinent te engineering instruc-
tien seem te De, te the author, training in the
art ef numerical cemputatien; in the accwrate
use eof instruments of precision, such as the
sextant and the theodolite: and in determining
time, latitude, and azimuth, with pertable in-

Government Printing Office.:

ASTRONOMY FOR'

in '
astronemy is a part ef the ceurse of technical,

of the future engineers !

struments.

well suited fer scheel use.

selutien ef a particular
preblem in hand.

SEALING-WAXES, WAFERS, AND OTHER AD-
HESIVES FOR THE HOUSEHOLD, OFFICE,
WorksHOP, AND FACTORY.

London:
1902.

Standage.
woop & Co.
Price $2.50.

Altheugh sealing-waxes are hy ne means se
as they ence were,
nevertheless, se serviceable in many cases that
they prebably will never pass entirely out ef
Wafers were alse at ene time a means ef
new, they tee, have almest en-

generally used

use.
sealing a letter ;

tirely disappeared frem use.
eives the requisite particulars fer the preduc-
and fer
Sectiens are added en heuseheld
ments, effice pastes, and adhesives fer the fac-
The auther
that the recipes which he gives are these which
are being daily used in the cemmercial werld,
and that they are all well tried.

tien eof sealing-wax
wafers.

tory and werkshep.

THE SABBATH TRANSFERRED.
Johns D. Parker, Ph.D. With an In- Cl
troduction by Rev. F. N. Peloubet,
D.D. East Orange, N. J.:

Parker & Co. 1902.

COoNTINUOUS POWgR TIIE NATURAL RESULT
or CoxveRTING HEAT INTO WORK IN,

AN
TEMPERATURES

The astrenemical preblems oresent-
ed in the beek have been feund by the auther
As a rule, in the
develepment ef fermule ne attempt has been
made te deal with the general case when the

INSULATED EXPANSION ENGINE AT
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OF THE ATMOSPHERE.
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RePORT OF THE CoMMISSIONER oF Epuca-

INDEX OF

United States were

fluid pressure to the auxiliary
and bhrake cylinders of, B, G.
Albuni, A, Swanson

they arve,

Album and stand, combincd, N.
C.

G
"Mille
Bowe.
combined

Amalgamating device,
Anchor, sea, T. S,
Auimal trap, ..
Aprou and  hood,
Gordon
Arch  constructiou, J.
Armature  winding  apba
Bty
Ariil
Sl
A\s‘hlmll

This little heek

the making ef

trav

fur
ulll]vusiliﬂll
\arroen.
\sph.lllmn aud ils niu

ren S
Atomizer, . Bn»nn
Augur, carth, N.

inferms us

0.

Antomatic switeh,
.:mtunml[lillv \l;lls & ““ nlIl%mmls e
Automobile jack, G . artle
By Rev. Awnings, means for operating
ark ...l .

Brake shoe, W. -Ii. Steinhaus
Bicech cloth supporter, H. G.
Rrick machine, A, L. & M.

Nort.
T.

1 Jones.
Scett....

stm nl,

mllor,

lssued

reservoirs
Shortt. .

Im;:,

ficld.. -

Symmoils

INVENTIONS

For which Letters Patent of the

case suffices fer the for the Week Ending
May 5, 1903,

AND EACH BEARING THAT DATE.
By H. C.||8ee note at end of list ah(mt coples or these Datentsj
Scott, Green- Adding machine, J. L. L‘Vl ......... . 727,392
16mo. Pp. 95.| Agricultural implement, M. O. Schreiber. 727,460
Air brake, J. Lipkowski........oo.ooo... . 727,354

Air brakes while sct, means tor supplying

727,507
727,506

. 727, UUS

.. 126967

727,264

. 726,863

Axle spindle Protec 727,010
Badge and  Dboutoun s
Johns D., A. D. Neithereott. ... ooevinne... 726,975
Pp. 242, Bag muaking and filling machive, A. Il
) Phillips 727,564
Bailer, L. Jones .. 727,375
i Bails, device for handling vossvl, J. Me- -
Mahon . 727,417
Baling press, M . ;27,401
Balls, making playing, E. lxﬂ.upsml ...... 27,542
NORMAL Bdu\l"lg( .\tﬂnu'lllnl, 'S, P. Langdon...... 727,159
By J. F. Place. 1'2“["11" cain, 0. {;mil{s‘.m.‘.m.l ........ ;:g;z%gg
. . arber's ‘.llilll!'(, - arrisonn et al..... . T2 >
New York: The Standard Power . Barber’s chair shampooing attachment, . ’
Company. 1903. 8vo. Pp. 48. and 1L ROMAUS..eueerneeernenenennns 727,152
Bat, base ball, (. IF. Ilcld.. 727,359
CONTRIBUTIONS TO THE ENCEPHALIC ANAT-’ gt‘al‘ill::, anltllh'wt‘i«lm, (\ {*L lbllvndi; . 3%,2;_4{
S \ . earing, roller side, A, G ein wmu ..o727,
OMY OF TEIE RA(‘I?S‘ First Pa_pef'.B(-d bottom suppurti,ng frawe, J. I Dyett 727,112
Three Eskimo Brains from Smith’s: Bed, invalid, W. C. Scuuett.. 27,467
i Bed spring, . E. Beall... 727,265
Sound. liy Edward Anthony Spitzka, | pioe ™8 0 jiseee: 797,105
M.D. With 20 Text Figures. Pp.| Bicycle supporting bar, G. Spence........ 727,473
95-71 Blast furnace, Ig Erzig. . .. 7’<),8<Jg>
: Board macbhine, C. E Fry L T2T,5HS
THIRTEENTH BIeNNIAT, REPORT OF THE BOHttS'l C(r;uhins(‘d[ Vl'“itilﬂ\tisngI o ing 796,947
o . . I ube for submarine, S. Lake.......... 26,94
KANSAS StaTE BOARD OF A(.R[(‘,l,-LT[)R}:, Boats, stowing and lowering or raisig, F. j
TO THE LLEGISLATURE OF THE STATE FOR Wadsworth .....oiiiiiiiiiiiiii, 727,232
- 9 01(1 water regulator, steam, B. alker,
THE YEARS 1901 anp 1902. Topeka, | Polldy, water reey taton, stam, o WA g 0
1903. Pp. 1127, Bolt’ lwml milling machiic, B. F. Paist.... 727,426
. " Book, car report, IF. M. Lucore............ 127 164
SwircH LiecHTs. By Ed. E. Sheasgreen.: Bookbinder's vise, Whiteside &  Camphell 727,52
Illustrated by P. J. Carter. Minne-. gaok(‘ase (lo(:', scetional, I, le(‘(‘.\' ........ ;"‘g';u;z
. t Bottle, J. Savoit.......... .. 726,
apolis. 1902. Pp. 150. i Bottle, noun-refillable, 127,214
: A o X =
Do o mup Usiep Statss Frsw Wi goigie, 5, 3 Svitic
CompissioN. Vol XXI. for 1901. Box, H. H. Belknap.........eoeeeeeeenn.. 120,531
| iagi Box and cover theretor, C. J. Sundstl‘am.. 727,226
G?OrgAe M. Bowers Commissioner. Brake, U. de Civey.., 726,862
Washington. 1902. Pp. 476. Brake apparatus, F. L. Clark. . 726,861
REPORT OF THE DEPARTMENT OF MINES FOR Brake {’El:{;{f;‘,?(,“;,‘"f'flf?f‘f ﬂmd xg}g?m :,' 27
THE YEAR 1901. Western Australia.| Brake beam, I. A. Shepard......727,217 to 727,219
Perth 1902 Brake fitting, 0. Whitmor 727,045

. 727,224
727,188 Extension table,
727,480 | Ifahric finishing m.\chmv

TION FOR THE YEAR 1900-1901. Volume | Rrick maunfaé turing apparatus, K Eaton
I. Jashington, D. C.: Government 727,113, 727,114
Pri ? Ofg ’ P 1216 o Bricks, numufature otf, 8 T. H. Bra,dl(\;v 727,071
rinting ce. p- . Bl'm)ﬁe powder, m(luuf.uturiug K. Huth.. 726,932
% Brooder, (. Staaff.
Die Kuevstoicue KugHLUNG.  Isolation | Brush, 'W. P. Van Laun..
Gegen Feuchtigkeit und Fuer | Brush, J. R. Grundv........
.. Brusly, rutary, IL. R, Atwate
Elektrizitaet. Von Alphons Forster. Buckle, ..\ Brown...... Lo T26.806
With 20 illustrations. Vienna and: Butfer, T 'f”h"fg“"""l‘i‘i{ . 121,007
P " cBuilding construction,  sidehi 26.998
Leipzig: A. Hartleben. 1903. 12mo.; pyrial saneer, . Braay ot
. . 2 FE . . Trael erearaasaea 27,277
Pp. 256. Price $1.25. " Burner.  Reeo Lus 1 i ’
R Button, ete., fdit\'llll]", C Weaver . 727,239
The author of this hook has treated the sub-. Rgtion, separable, L. (. Kunze... 727',54’(;
ject of artificial refrigeratien from an emi-. (::1!1(111@11;:' rnrmml, C. 1. llennig 726,915
nently practical standpeint, paying particular Cu ‘;lIl.l\léznhfl:h “.(‘“mpusm' T 726,911
attentien to the explanatien of the construe-, (dlClllIl]l carbid refuse and pmdmt tuun-ot . i
tion of plants in which previsions of all kinds . . ::}Il'];l:!:u;ll‘\(l( " oy ;ﬁg'g;‘;
¢ : 27,52
ave preserved by cold. In the division of the | Calendar, M. O Marra 726,979
work waich is deveted 1o insularion against) (ilendar press, 17 Tomer. . ;5;'?)53

meisture, will e feund a discussion of varions
“processes by means of which woed and Lhuilding
i material can le pretected frem iroisture.

his acceunt of electrical insulatien the auther | Car coupling, Haudiges. 27,133,
s o car o cerpling. Jfo 03 Ay . . 7"7 8
presents descriptiens eof seme entirely new | ;. W Thonbri. 727,029
compositiens. Car draft gear, railway, Ao Stuek 727,485
- Car draft rigging, 1. Fr. Krakau.. . . 727, 386
Dir ZeNTRALUEIZUNG.  Ein Leitfaden zur {i r‘ll\::ﬂl:“”-;v 1‘ ({1“1 SO .o Ten.ast
ry . ar ¢ S A Y . AR . ool o by
Projektierung und Berechnung von car, railwiy, S F. Swenson L. 727,488
Heizungsanlagen und zur Beurteil- gm- \\'h\-«-lil mim-,t 1_4l 1. l\[(L(»llluvltl.t..,..... 727,183
) 2 s 1 ars or other outside Dlaces, sca O use
ung .VOH PrOJE]{ten fiir BaunlelSter’i on tram, B. Fostere. ... 727,338
Architekten, etc. Von Ingenieur | Carbureter, gas cugine, . Peteler........ 726,986
Hugo Freiherr von Seiller. Mit 116 b.uhlljul-tmg apparatus, aiv, T. 1. J. Leck- ——
Abbildungen. Vienna and Leipzig: (rs 1 x'iu,ln Ul ;gg,’ggg
Casting apparatus, i t, \ sastig. . . 127,397
A. Hartleben. 1903. 8vo. Pp. 176. Casting upp:u‘:ttus', mne al R. W. Davies.. 726,878
Price §1.:25. g:xs{iugsi xlnn[;'m;f, J. ll‘A L)‘[visuli‘..,.(.l ..... 727,103
. asts, Hhotomechanica DIOCESS O] DL llCiIl“'
.Tl11s beek may be 1'efgarded as an anth.orlta- ti'ni.l%hod and musm,l, . pi(.t,}“m, ..... 727,43¢
tive handbeok en heating plants. No similar }':xt;'hh E.l (l“'l. Schriefer B . 727 46..
e . . - . . ‘athode  holder, Mattke \\s & I)avn- ......
wark has ever come to our knowledge before. Celery hlldvill}!,(lt\h" J. I°. Luhrman. 7

interesting descriptiens in the heek is that of
a cembinatien jump spark ceil and dynamo ef

his own inventien.

making beth priniary and secendary spark ceils.

The theovy of their
plained.

An intreductory chapter en the auto-
mebile is of censiderable interest,

Camphidint and preparving same,
Camphidon, ummf T:
Cane, Jo L R .

Car rake,
e brake,

acture nf, J.

. L l(r_\r-li .
p. T.

In

Corn husker and shredder, (. E.

Corn shecker, 0. 8.
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Ellithorp.....

{ft'l.'.

Conill 4 holder, T, ¥W. Graeme.
oo, ReOHL tenv o0 oL
Copy  holder, S, t© Hoyle......
Instructiens are given fer | C(opyving press, Bailey & EddV............
Core f-)xmm" machine, sand, Weeks &
O'Brien ... i e
working is also clearly ex-| Core making maehjune, . B, Pricdmo!
Corking machive, A. A. Pindstofte..

curti

.726,881,

727,024

. 726,854 ]
727,108

"7,4 1

o
2

6,810
7517

. 727,656
. T27437

727,300
726,892

Corner bead, plasterer’s, L. Schuller....
Cornice jack, J. W. Themas........
Cerset, D. Kops.... . .
Crate, kunockdown,
bledm separator,

.. 727,463
. 727,00

727,365
726,941

Irederick  ......... ceeee.s 127,121
Creel, G. Ohleyer........covvevvvnnnnnnnens 727,180
Crematory for g.uhng like substances,

. P. Smith. . 727,011
Crowbar, M. I Cahill...........oooiie, 727,254
(Aushmg rells, Moutgowurery. T2, 100
Cultivater, W. J. Wiswall...... . 727,048
Cultivater, G. W. Whitehurst.. 127,019
Curbing, metal bound, H. H. Wainwright 727,233
Curling iren, electuc, M. Shepherd...... 727,468
Current machinery, meaus for avoiding

hunting ef alternate, H. C. Leake.... 726,952
Current meter, alternating P, P. Mc-

Berty ....... ereeereeeees 727,411
Curtain fixture, H B Keeler......... . 727,378
Curtain pole attachment, M. J. Stccl\mau.. 727,016
Curtain pole bracket, J. A. Larson........ 726,950
Curtain rod bldC]\('l, sash, A. L. M«Cal'ty 726,370
Cushion, C. R. Burdick.............0oun 27,079

tired wheel,
guard, F. L.
Damper mechanism, time,
Duamper, stove, W. G. Moutgomery..
Dental mouth mirror, C. 8. Street...
Dental mouth mirror attmhm('nt,
Franklin .-
Desk, A. k.

Cushion
Cutter

M. Halfpeuny..
Forster..........

writer

. 126,908
{1
1. N. Crocker. . 7

Tresk and  type cabinet,

J. Grawmclspacher . .- T27,126
Desk, school, J. W. 1. I‘m( L. T27,438
Disks, machme for producing ape tured, G.

A ERSIZU oo e T27,320
Display frame fur show \\mdo\\'s, J. B, Al-

len 727,252
Door check, W. 1I'. Adan xs ..... . 727,051
Doot: closing mechanisi, uutmu(ltu, .

CLOSS  uivueiteene e iie o iia e 727,(197
Door fastener, sliding, L. Coin .127,293
Dratt attachment, F. W. Ricdler . T27,447

Draft rigging, tI. T. Krakau...

. 7"7 54o

Draining or sewerage system, J. G, 27,440
Drier, J. Waterhouse....... .. 727,513
Dry closet system, J. Danue 727,303
Drying rack, L. Gleason....oooviiinnnns 726,900
Drill press reversing mechanisin, H. R, Isler 727,142
Drill socket driver, C. C. Roberts., 727,450
Drinking vessel, W. A, Scott. . 727,212
Driving mecbaunismn  for motoc -

chinery, reweesiliie, Foo T, Carrvier..... 727,100
Dust collector, . Prinz......... 727,439
Dye and making same, blue, H. Laubmmm 727,389
Dye and making same, IJlue sulfur, E.

S L P 727,387
Dyeing and in ﬂmlu\ .

Cleff ... .. ... i 727,292
Electric accumulator plate, D. Tommasi.... 727,496
Electrie battery for body wear, R. Wingren 727,525
Electric conductor or cable, I'. Tremain.. 727,031
Electric furnace, J. M. Carrere.......... 726,860
Electric light hauger, Hebendahl & Gatfuey 726,912
Electric switeh, V. Royle cees 727,206
Electric switch, J. L. Steeb. 727,478
Electrical distributing system, L. Andrews 726,83
Electrical outlet box, H. Krantz......... . 726,945
Electrolytic and mechanical interrupter,

combined, H. R. Smith.............. 727,471
Electrolytic processes, apparvatus the

continuous practice of, I’. G. Salmon.. 727,457
Electromagnetic wave receiver, R. A. Fes-

sendell  ...oiLiiiiiiiei i 3 727,331
Elevating and subporting

for, Hornaday......c.ooveiiviinn, 726,928
Elevator hoisting mechanism, T. W Heer-

WMANS  ceen-avaian . 727,136
Elevator well door, 727,098
Engine, W. L. l\mlllmc .. 726,943
Engine igniter, gasolene, .J. McCluer. . 726,971

Engine mcandesceut ignitel, gas, J. S. Lang
Engine mixer, explosive gasolene, S &

Cogswell .ottt
Engine sparking iguiter, explosive, E.

Maerky coen it i i i e
Excavating Cllttmg m‘uhuu- T. E. Daniels
Explosion engine, M. H. Rumpf..
I,\pl(mw and making same, M. W:

lu\ploswc ’ clmlg¢ L Gathmaun
Extension table, J. F. Arnold..
II. Borgmann

Ratignier & L‘lelc-

Renaud

727,168

727,062
726,901
726,838

. 726,853

727,443

IFFabric folding machine, A. Dauvergne 727,304
Farm gate, J. T. Yager... 5:
Irastening  device, W. . Koy

Faucet coupling, C. T. White.

Feed box, time, W. I. Bake .. .

Feed water l'rgulating lumus, J. N. Ste-

pheus ..., . .. A ... 727,018
Irence, 1. N. Willi nm ......... . 727,245
IFemce wire eclamps, implement tor

and clenching, G. H. Wright.. .. 727,627
Fence wire staple, R. A. Winters ... 727,248
Filling and indicating deviee,  ligr J.

\V. Jobhuson ....... Lo T27,144
Film holder, J. Beeker.o.o.o.. . 726,843
Filter, G. . Johnston.. .. 727,374
Fire alarw, thermal eclectr .

. Duncan - .. 727,315
Fire escape, T. M . 727,170
Fire escape, D. Ward............. .727,257
Fire extinguisher, J. ) Miller . L T27,174
Fires, device for taeili .mng the re

f, 1. 1. Moscer. . 727,181
Fircarm, uutnm.xt[ull.) o L.lug 727,400
Firearun sight, J. T. Brayton..... 727,078
Kireproof Duilding umstlurtlon,

McCartuey .. . 727,250
. Fireproof constr uctlml I A Holmllm- AAAAAA 727,364

_ Gasolene
: Ganze

The book may therefere e well regarded as a | Centrifugal separator. 0. _.Anderson........ 727
desirable additien to the scant literature that :J;lmllln tIl;rhh;mlF al;‘i§11“ Burgess. .. ZZT 41&13:%)
- . air, e\ fish. . ... .. e
even remetely bears on this subject. Check row  wire anchor, F. laac .. 727,131
Churu, N. J. Tubbs....... . 727,032
CATALOGUE OF TITE ANNUAL  ARCHITECT-| Churn, L W. Conuett. Ce T2T,004
TRAL ExrositioN For 1902-1903. Edit- (“1';:ar. aund mnuthpwo thnl(fm, J. ¢ .. 726,946
rerrs . Cirenit  eloser, \W. .J. RBell. - .. 727,064
ed by William C. Hays‘ Published Cireuits, regulition  of dllvlnahxm - o o
by the T.Square Club. Johnston e .. 726935
Clasp of fastene A P‘ L('\\ls . 727,162
e .| Clip, T. €. MeNeal 727.418
IeN1TION DEVICES FOR GAs AND PETROL EN Clock haud-setting  mechanisiy, T, Schatfer 726,994
GINES. By S. R. Bottone. London: '’ cothes line reel, J.l P. Sundin. 727,3‘?{;'
i i Cluteh, Po T Shouvlin. ... oo o000 727,000
Gu}lbert Pitman. 1902. Pp. 22 Clutel apparatus, frictional, ‘Stare & (‘0;:#-
1 - -
Price $1. i well ... ... e . 727,477
Ont R o O O 9492
This little handbeek will be feund invalu- ((‘::‘;::s_l"ll'll"l”t‘.;' 'J.,'((,J' IIU':.E‘ ]li:;r;gm .1'”(1'. 727,342
able te all amateur electricians and auteme- Backus ... .. o T
1 hili N . N s c s, Cock, gage. . n. hllp ......... A =
hlllSt.S interested in .spark ceils and their Coin controll « apparatus, H. P. lotte. -
,workings. as well as in the ether parts of an | comb, T. DouglaS.......o.covevueeor..... TUT.AIY
electric ignitien system. The auther is a | Concrete building blocks, machine for mold-
cethle 18 yster ing hollow, H. 8. Palmer......727427, 727,128
practical man ef experience. One eof the most, condenser, W. T. Lewau. . 727,391

. Grinding machiue,
' Grinding

Mireproof Hisors, ote.,

construetion of,

Naylor
Irlying machine, O.
Folding machine, Dr
Food chopper, M. A,

Food chopper, M. Griswold,
Foot, artiticial, G. F. Ehrle
Form, dress, A. & Scott.........
Friction coupling, A. Leikem
I"uel feeding device, L. K.
Furnace, W. D. Zehnder...o..oooovn oo
Furnaces, automatic charger for busheling,
T. Arnold. ... e,
Furnaces, conveyer and shield used in con-
nection with crucible smvlting p.
McDonald ...oovvniiiin
Galvanic battery, reversible,
Game apparatus, A. Reed
Garment, G. Boxley.......
Gas  buruer, A. E. JIartel.
Gas hurner, A. Baclmer .
Gas fixture, H. M. Daggott.
Gas genrterator, A. Langen
Gas lighting and heating
W. Hinman
purifying, J.
(called J. A
Gas regulator. G.
Gases into bath finids,
ing, L. vou Orth

T. A Edlson

to
Bellon- L(‘ucancheé

A.
Lencanches)
Metzger

Gas,
for introduc-
burner. vapor, .H:.I\(. B-lu-u'f-.l.l...
substitute, R. W. Johnson..........
Gear shipping ncchanism, ¥. W. Burgess
Gearing, compensiatittgg, E. IHuber

deviee

Glass manutacture, nweshed wire
Foo& A Shnman. ..o
Ghiss, mauutacture of wire, F. & A Shu-
MAN e v [ 727,085 te
Glohe, E. N. Todd.......
Gold dredger, 0. F. Barne .

Golf eclub. C. M. Burnam....
Golt or other club. Y. D. Dunn
Governor, E. T. Sederholm.

Gramophone or phonograph. .Tones & Gibson
Grabhophone reproducer. W. Hart.....

Z. R. Tucker.
T. A. Edison

rolls,

726,839

| 727,416

727,117
727,196
L 727,070

.. 726,910
. 727,257

727,102
726,949

726,925

727,266
726,962

727,425
727,087
727,146
727,084
726,930

4 -
T27.004

727,007
727,495

726,937
727,357

. 727,033
. 127,116

Gun horing and hm'niehing machine, T. C.

Histed . . . 727,363
Guu, powder. ¢ B. Riker. . 727,449
Hame attachment, I. l"r'anl\ ...... . 727,937
Hame tastener. G. W. Rever.. . 727197
Hammer, power. G. . D.wm ...... 726,879
Haudenff attachmoent, J. W, Potn)alm .. 727.193
Harrow, L. W. Compton............... . 727,092
Harvester compressor and top retainer, corn,

T W. BUrgess.....coeeeeniveennnnn ... 727,081

(Continued on page 383.)
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1larvester, corn, B W. Burgess..... .. 727,080 [11 "’“‘nand
Harvester divider attachment, . J. Blrlwtt 727,066 ar s é"“
Ilarvesterr frame, corn, . W. Burgess.... 727,082 crew utting
Hat fastener, J. LEdgerton..... 726,887 Autoreatie

Hay derrick, T. De La DMare..... 727,104 Cross at es
Hay rake, horse, L. O. Knapp et al. Faud

Heater. E. P. Clapp............. 1 I T Wy
Heatin,g apparatus, K. FOR F!-NE, ACCILRATE WORK
Hinge, lock, Is. Cornberg Hend for Catalagae T,
Hitching device, G. W. Cummings.. SENECA FAlLS MFG. CO.
Hitching rack, tol(lmg, C. W. Justus 695 Water Street,
Hoisting device, M. Rath..... Seneca Falts, N.Y L"S A
Hook and eye, J. W. Edgerton..... . . neca Falis, NV L. 30 A
Horse blanket, G. A. Bulles...... . . X - B

HIOI'SF ((llehlcher, J.hAi D‘(Tmai(lsog... . . g%g,gs)l Yy

Ilorse detacher, vehicle, J. Fischer . 3

Horseshoe, F. 726,904 00]_5‘:5‘ SUPPUES
Horses, .ipp.uatns for stopping uln.n\a), H. {

GoDMINCK vevevaaaaan PR .. 727,550 o 120 butespT 5T
Hose coupling, T. & S. Strba. 727,482 - CINCINKATL O,
1lose supporter, P. S. Bauer 726,842
Hydroxylamin, producing, J. Tafel 727,025 sa
Ice, appalatu’s for the manufacture of, L. ’ [ “mw*”

Block ....... . 726,852 -
lce cream freezer, 727,504 - It's a Guarantee of Qualiy
Ice machine, A. Peter..... 727,432 -

Incubator heater, 0. P. Scott 726,999 2,000,000
Index, card, D. F. Taber. 727,490 Sold in 12 Years
Index locking device, card, . 727,186
Indoxyl, making, -\ Bischlor. ... ... . 727,270 - EVERY REEL WARRANTED
Insulator, clectric wiro, . Bell........ 726,846 - ;
Iron, manufacturing clectrolytically active ’ ! Booklets mailed free
thiely divided, T. A. Edison.... 727 118 - The Andrew B. Hendryx Co.
Ironing table, .J. Gray............. . N
Jail. Boecker &1 Stuelpnagel 3 ! New HAveN, Conn., U.S. A
Jar neck and closure, .A. Smelker R
Jowelry fastener, JJ. ’ Pejchar, ... ;| THE 2% H. P WEBER JUNIOR PUMPER l.
Journal bhearing, S(‘lf oiling, G. has a capacity of S gzatlons 125 feer and i gallons
Kottle or like lltenSllI Tonks ﬁe'te?t’l(l;’ui‘l(‘:“lﬂ .l}l’ulwll"]:‘u‘l;lllluiv ter. Al eom-
I\n.‘w _ brotector, M. )Y White. ..o ]' dy b 1“ (‘. e -1\\'\\ ‘:\H
Knitting machine, L. N. D. Willlams...... e e Fevnhntinas. € an
NKuitting machine electric stop motion, .\. - he used for other pow
o Patterson ..aiiieiee i i 727,429 . ple, safe and cenuor
K mttm,{vmdt hine take up meoechanism, S(utt . :uulmm(‘f. "“' I“':!y f”t wille, 5 ft.

& llllamS 727 46‘] - high (l]lll‘! ), 25 gallons per
Kuotter, 0. W. 727, 42“ minute 250 feet.

L.abel moistening machine, Weber Gas and

SON  vvvrnnns . 727,341 I.uuolmc Engine Co., j
Lace fastener, shoe, "L Van  Orsdale 727, Jl)ﬂ >, 0. BO‘ 11145' kansas CNY‘ Mo.

Lacing, E. A Ymmg errserssenen TUT.AN
Ladder, L. . Bakel'.eoiouiriinoneannan, 1'27.3.:1
Ladderr hrace,  step [astmu'r an(l snppmt

comhbined, step, FL AL \Vllll.mlson ...... 727,047
Ladder, clothes rack, and table framo, com-

bhined step, LR S TP 727,352
Lamp. electrie street car. Co C. Benson.. 726,848
Lamp hanger, adjustable incandescent, I’

Do Keller oo 727,150
Lamp, incandescent, .JJ. W. Howell........ 726‘)2‘!
Lantern holding device, J. B. Allen........ 727,2!»{
Latch, gate, I, C. FleRton.....vvvrvennnns 727,139
Tatch gate, G. F. Thompson........... . 727,494
Lathe cutting tool, 1. IL & R. G. Rdlll;:(-l T27.440
Lathe grinding attachmeunt, Grever & Stmw 727,129
Laundry apparatus, H. Budd............ 727,078
Leaching tank filter, F. G. Underwood 727,23
Life preserver, J. A, Elenius............ 727.‘%18
Lifee preserver, LE. Recordon.

Lifting jack, W. .I. Lockhs 727 395
Lifting jack for vehicles,

Payie 727,192
Limbh joint, ar 1], B. Roeber............ 727,583
Linoleum prodnets, making double layered,

L. coSCeSEr L 727,21 ¢
Liquid fuel burner, R. G. Kirkwood 727,380
Locket, J. E. Potter.................. . 727,555
Locomotive hoiler, 8. Stoianoff 727,481
Locomotive tires, etc., boring mill for, T
B, MceCrackell ..oviiiiiiieiiiaiiaaiaas, 727,413
L.ogging dog or hook, C. J. Young........ 727,529

Logging or tie handling tongs, E. E. Brin-

Loom, ﬁllmg Leplomﬁhmg, A L. Staﬂ’md 727 014
Loom for weaving pile fabrics, M. J. Whlt-

tall e i e 727,521
Loom let off and take-up mechanlsm, H. A.

Bond ... 727,533
Loom shuttlo self thwadmg, J Nmthmp 726,977
L.oom un(lmmntlml, G. Tharan........ 727,027
Looms, e¢lectrical .Jacquard mechanism for,

JooSzezepanik Lo e e 727,023
Mail hox, B. Reuintges 727,445
Mail delivery apparatus, rural, 0. S. Mallow 726,958
Mailing tube, paper, A, W. Ferres...... 726,80
Malt turncer, machine, B. W. Kllison. . 727,800
Mandrel, expansible, Shattuck &

worth ... 727,000
Manure spreaderr, 0. L. Stadig............ 727,475
Marksman’s indicator and recorder com- '

bhined, ¥ G. 727.230¢
Mask, G. L. Metrell L. T27,173
Match box holder, .. 727,306
Mateh machine, II. .. 727,647
Mateh m g maahmt‘ J. C l)mnwll . 727,308 "
Mateh striker, I IT. BeBrous. ......... T26.845 ;
Matrix truing ap ': II. ¢ Hansen.... 727.355
Mattress tilling machine, H. Eckerson...... 27,115
Measure, liguid, H. J. & J. C. Brantley.... 727,278
Measuring instruments, index needle or K

pointer for eclectrical, E. Weston...... 727,041 .
Measuring wheel or tmvvler, A. 8. Nuna-

MAKEr .+ vevieerinerienaananannnanannnns 727,420
Mechanical movement, J. Hellwig. . 727,137
Mechanical movement, T. B. Dooley. . 727,310 -
Metal cutting tool, G. J. Capewell........ 726,85‘.)
Metals, minerals, etc., without digging, ap-

paratus for locating, . H. Brown...... 727,077
Metaphone, . S. Herrmann . 726,918

Milk wagon cabinet attachment, W. A.
Uhlenhaut .

Millstone,

Mine model or exhibi ,

Motor, H. Gillette.......o.oiiiiaa.,

Motor, T. H. Pettengill.......

Motor controller, W. B. Potter

P. lLa

Mower draft connection, . W. Burgess.. 727,085
Mucilage holder, A. J. Park.............. 726982|
Music holder, U. C. Terwilliger . 727,493
Musical instrumeunt, . 1I. Watson. . 727,514
Musical instrument pneumatic action, .

Hedgeland ... ... .., 726,913 -
Necktie rack, S. W. Bonsall..... . 727,274
Necdle, A. W. Stimson............. . 727,020 -
Nut lock, M. Stewart.............. . 727,019 °
Nut lock, P L. Kimball............

Nut lock, J. .\. Duffy.............

Nut lock, W. A Lewis............

Nut lock, K. RifHe..............

Nuts, bleaching, IH. Hoffmayr. ...
Qats hulling machine, 8 . Field........ 727,332
Qil  burner, L \Ich-lmntt .
Oil bumer, cude, T. A Tl
0il burning appacatus, J. \lcl)m mutt .
0il can, W. J. Domnelley ..., 727,309
Onion setter, 1. McCollister.............. 726,972
Ore roasters, rabble arm and comecting de-

vice forr central shafts in, Sjostedt &

Goodwitl ... 727,008
Ore roasting and smelting fmudu, A. V.

atton L. R 726,861
Ore separvator, centrifugal. (w L:md ....... . 726,018
Ore treating apparatus, IL 1licsehing. ... 727,362
Ore treating apparatus, 1. L. Rankin. . 727,441
Ores of the rare metals, treating vrebellious,

o dT DOWIS. i e 726,884
Ores, treating refractory, MeKnight & Sat-

arasky e 727,181
Ovon, h.lku‘ﬂ, W. Kosick 727,514
l)vt'u, portable, k. Listerman............ 727,163 -
Ovens with crude ety nln'um; mechanical de-

vice for heating bakers’, C. . Warren 727,238
Ozone generator, G. L. Curtis. ... ..... 727,101
Packing, cylinder and piston, Douglas &

IIays PP 727,311
Packing rods, cotc.. deviee for, H. Lentz.. 726,953
Packing, stuiing box, K. Arneld........ 727,055
Packing throttle valves, dcvice for, J. D.

Sturtz e e 727,225
Painter’s clevator, K. II. Murphy. . 727,407
Paper bag machine, E. E. Claussen . 726,866
Paper hag machine, I'. Tysen........ . 727,659
Paper box machine, C. C. Lorgion. . 726,955
Paper clip, C. Glover.............. 727,347
Paper damping machine, M Johnson 727,373
Paper machine, J. B. Hanscom.. 726,909
Paper making machinery, A. Outer 726,980
Pavement, F. J. Warren.......... 7,605, 727,508
Pavement or roadway, street sheet, F. J.

Warren ... 727,510, 727,511
Pavements, apparatus for constructing as-

phalt, H, W. Laster...e.e.ovveveerss

. 727,498

727,160

Pene 11 1rubbe tip  att leu\ut lead, .
| ETEIT S, . 727,398
IURET TN . . T27,002
Photogr apluc (llm. tlexible, 1'. H Cndy .. 727,285
Photographic light scereen, T. Willsiv. . . 727,624
Piano, auleawatic, I W, Luin. .. 726,951
I’iano urclelin tuchineEnt, .- H 1l rl.ud TZ,2H1
Piano touch regulator, M. (mgg.m ........ 727,348
I’ie crimper and trimmer, R. . erk-
SEEOSSUN ot i i e ase e 127,269
! in proteetor, 0. Sherman e . 727,220
- Pinwheel support, J. 1% Benedict. .. 726,847
- ’ipes, muchine for manufacturing
threaded, K. 1. Greenfleld....... . T27,128
Planter, J. I, Caldwell........ . 727,285
Planter attachment, corn, W. 726,016
Planter, corn, L. I Graham.............. 727,539
Planter seeding mechanism, corn, T Be-
PiINg 726,849
Planters, device for exhibiting tlu- operation
of corn, W. 8. Graham coel 727, 12’1
I'taten pr Q. DPilz...ooini i T27, 436
Platen  pree four color, Peppert & See llg 727,.507
l'l.umg Ball, I8 I1. Richards....727,198 to 727,202
. Plon VooJeffords, o oo 727,372
o tu' despateh tude switch
ting for, IL J. Ilerto.o............ 727,138 ©
shield, A, Bernstein, . T26,850 .

THE MIETZ & WEISS KEEOSENE3

Sives Erom
1to60H. T,

than  gasohne.
snu] e, relable. No electrn hat
terv or flame use I'e
tion. Belted or drectly coupled to
dyymao for elertyic lighting, charg
mg storags batferies, pamping amn
all power pnr{n O8ew.
A, TZ,

19%-13% Mot 81., Nkw YORK.
ADOPTED BY

U, S, (10Vl*l{\\'ll-
Nighest Award, o
Gunerator Set, Paris 1)
Gold Medal, Pan-American bix-
Gold Medal, Charieston, 8. C.. Exposition, 1902,

THIS

93

FIIRSIHHT WA

oy

Has ne [!umxe no valves.
piping ceitices

neperatien. Priceawill intcrest you.
W. F. & JNO, BARNES CO.,

1999 Ruby St.,

“GUSHMAN”

CIHHUCKS

All styles and sizes.

blished 18742,
Rockford, I1l.

Send for Catalogite.

THE CUSHMAN CHUCK CO.,
189 Allyn St .

Hartford Conn.

THE AMERICAN
THERMO-CALL
BUTTON

L discorers and reports fire autmmatically.
Can he ched to the existing w
hotels and manufactirig plants. Inval-
uable as a life and propertysayerin
residences. No puwhle chance f1° tire
to secure ‘ ! wumlmu
alarm,  Perma

Americin 'lh(‘rulﬂ-(llll

Boston, Muss.

Mfrs. of thenuostatic devices of all ks

THE B. F. BARNES
WATER EVERY

Co.,

Swings a 24x2.Inch Wheel.
Ithasne ]\unq" hut a stmple trough nnigue
I arranged spplying swater to the
\Wheel.  Easily manipulated awd cumot
ant of ler.  Without ynestion 1t i
wost pra
‘Detailson request.

Grinder on the market.

B. F. BARNES COMPANY. Rockford. Ill.

YOU ARE EASY

1f yeuneed a carpenter te help yeurepairyeurreef with

Warren’s Natural Asphait Sand Surfaced Roofing : g, .t or
The best and mest ser- -
viceable prepared reefing . s

en the market. It is dur-

not mqulrepalntlnq
Cemes read ay in
rells centaining 108 sq. tt.

Warren Chemical & Mfg. Co.. 18 Battery Pl., New York

SALE SHM E
P16 WAGES ocn

Fnsl Q0il Sl’.ove for gpok- ,
ing and bheating. ew,
onderful Invention.
Enormous demand. Ev-
erybody buys. BigReller. ™
Generatesits own fuel gas from kerosene ml A spoon-
ful oil makes hokshead fuel gas. (uuabest, aafest fuel,
No dirt, ashes or big coal bills. All sizes. Prives $3 up,
Write for special offers new blan. 6ntnlozue Free.

WORLD MFG. CO., 5236 World Bidg.. CINCINNATI, 0.

BARKER MOTORS
fto8 H. P, $80 to $220

Have more good points,fewer
parts and require less atten-
tion in operation than any
other.

Launches, Valves, Spacialties.
C. L. Barker, Norwalk, Ct.

Have Electric Lights

IN YOUR LAUNCH
Yeucan if yeu use the

‘“CHAMPION ACCUMULATORS”
Charging the battery frem any
geed ignitien Dynamn. Using bat-
tery for starting enging, emerg-
ency and rum ning the Lights,
Sendfor booklet.

H. C. MacRAE,

315St. Paul St., BALTIMORE Mb.

AND AGENTS
“'AN 'l‘El).

b oresthla

nd GAS ENGINE -
hluus KEROSEN I;xht wpor aud -

Automatic,

Pavements or roadways, constiitcting and

laying street, I J. Warren.....oooe..
Pavenients, renewal of old street, I,

WarTCIl e e
P’ea or bean shelling machine, 130 J. & J. M.

Fostoer .
Peanut  voaste

, .
fountain ruling,

Pettee

P¢n, (lrd“mg or

C.

Irisher. ..

_ IMuessare oxertin g machinre, G
wood
ressure genertor, Blake & Bell.. .
Printing machine, platen, 17, \\,niv ......
Propeller, (nuutn-r eravity  scerew, G A
Manke e seanaa -
Propeller h\!r\ hv uh-ctml,y.\ls mt'.ms fUl
111'ovx-ntmn of weakening, A .\, Knud-
F YL Y 727,381,
I'runing  implement, J. Barrett............
Pulley, belt, . Medint. ..o e,
Pulp engine knife fastening, M. A, Mills
Pulp grinding machine C. Schmitt-
henuer F T T T I
Palverizer, Ariens & Thompsoln...o...o....
Pump, aivy, . o Fdwards. ..o
I'nmp, clay (nttmg sand, A, J Bramlette
- Pump, double cylindor smklng, 1. M. Cor-
ye .
; Pump  operating
wander oL

ump or

GRINDER

to supply it wth:
water Alwaysready feruse. Sim. -
plestin censtruction, mest efficient :

meter, rotary, . 726,907
Punip regulator, A . 726,841
Pump rod u-ul)liug, 727,548
Pumb, rvotary, A. Mayes. 727,171
I'yrograbhic work, tool for, Z. N. 'Tyssowska 727,03
Railway, electric, G A. Thompson...... 727,227
Railway fog signal apparatus, II. . Clay-

Tl e e el TR6,86T
Railway rvail, . . (‘as«- . T27,288
Railvay spike, J. H. Duffy. L7271
Railvay switeh protector, L. . .o T26,99%
Railway  switehes, automatic  operating

mechanism for electric, G W. Johnston 727,147

- Railway tie, J. S. Millet, .. ..oovviinenan.. 27,403
Railway tie plate, D. O Ao, 27,037
Railway tie tamping muachine, L. C.

Shringer e e s 2 P13

. Range furnacu, q-tv cmukmg, J J. Cart-

wright . et TT 207

- Rattle, L. J. B.n ............. 727,258

o Refrigerator, Schmidt & . 726,9¢

- Refrigerator, IL J. Shannen.............. 727,215

- Refrigerator car condensing 4-011»‘, nmovable

R casing for, J. L. Morris. 727,180

- Resistance pile, E. H. Wise. .. . 727,249

T Reversing and speed redncing me

: I{&-v”liling
_ Roasting or drying apparatus, W.

motor

Jeffery
bin,

]41_ .................

L. Donaldson.

727,600 '
. 727,512"
L 727,339

726,876

D 7274

727,335 -

727,353

D 727087

727,002

D 727,160

727,458 -

747,254
737,316
727,072

26,871

727,189

TETh

L2707
. 727..)!(

- Rolling machine, 0. Windecker.. ... 727,247
- Roost, rhivaea, 1 Royce 727,45
T Rotavy i, I A 726,896
Rotary ocngine, N. H. 726,969
Rotary  engine, E. B Ifaller............ 727,12
Roving guide traverse motion, L. Owen.. 727,191
Naddle, riding, F. . Beckerman. . T26,841
Nafe, II. Daodson. e 727,105
ST IL  Taaesamia. oo cnienn i ieiieieaans 727,371
bhlast mdchmms Tilghman, Jr 727,030
¢ fastener, II. lel \\l- .............. 727,0:;6
doint, window, C. Mundel . 727,400
band, WV, I\Iml«]umks ........ . 727,168

TOOL _GRINDER .

. Sewing

jcal and dmvable wet tool :

able, fire-proef, and clees -

l

Moale registering deviee,
Carlson
Seraper, wheel,
Neraper, wheeled, G H.
Screen,  See ’hotographic

automatic,

Sawyd .
Sawyer

Scerew  threading machine, G. M,
Seed stripper, gx .lss, H T & W
mick ..
Seeder, I)(‘l]\l"i &, Yhutt ........
Neparating machine, 1.
Settling deviee, J. .
Sewer moll, JJ. B, Blaw
Sewing machine fan attachment, . Holz-

mak
machin

Kohlor .o i e
Sewing machine looper, D L. Anthony
Sewing machine stiteh divider, S. J. \Vl-nt-

waorth L e e
vain;.;f machine work holder, M. B. Wood-

L I
Shade  roller bracket, W. Idicldhouse, .
Shade  strueture, W, Hayes...
Shade, window, P. G. Emery..
Sharpening machine, A. M. MecLeran......
Sheet metal plate handling apparatus, 0.

ClaPK it i et i i

automatic eatcher

win(lnw,

tin plate mills,
for, C. W. Bennett
b ke, adjnstahle tension

J.oap; e .
Shelvings,  bracketed, Lak.
Nhingle, metallic nmimg, I L.
Shoe, Kemwvorthy & Minckemeyer
Shoe  polishing cloth grip, C. I.. Durheraw
Shot for stweapnel, charging, A. HHaase......
Show easze, mevoloble, . Gautert
Sign clamping  deviee,  street, A

hamm ...
Signal recor nghty & Beach ..
Signal tluulglulssnnl aml receipt, Ro Al

senden

D. Ben-

. 727,
127,040

. 727,280

720003

127208
. 727,104
. 727,412

727,365 -

727,384

727,003 .

727,058
727.526

353

. 727,560

726,074

727,201 .
727,532 -

726,940
T26,8K6G

726,5)0()

. 727,065

726,882

. 727,325

_ Signal transmlttm , mnltiplv G. E.

King o 26,944, 727,643
- Signaling .llllhlldlll\, P. Jacobi............ 726,953
O Signaling by olectromagnetic waves, R. A.

Fessenden oo, 727,329, 727,330
CNignaling by clectromagnetic waves,  se-

lective, R Pessenden 727,326
- Signaling receiver, RA stsmul B 727,328
o Nkirt and dress waist retaining  device, Al

T MACEIOONO  t e i e e 7271067
Nkirt and shirt waist holder, C. L. Stephen-

SOM 4ttt i e e 727479
Skirt lifter, I3. Lautenbach.. ............. 726,951
Slag furnace, Baggaley & Garretsow...... 727,067
Sled  runner, detitchable spring, A. White 727,041
Nleigh, Go Spelleeeo i iiiiii e T27,472
Simoke consmning apparatus, G. A Duollln-l 727,106
Smoke consuming furnace, (I, r 727,410
Soap  handle, E. .T. Howard.... 727,368
Soda ash dust, apparatus for retaining, L.

P Carlson o oo T27,088
Solder from sheet metal cans, means for re-

moviug suberfluous, 0. S Ifellows. ... 727.52¢
Sole Ieveling machine, I A, Weoebster.... 727,516
Sound record or blank, Miller & I’ierman.. 726,966
Sound reeords o1- blanks, making, Miller &

Pierman ... oo i TG, i
Spectacle holder, A, W. Rogers.......... 727,204
Speed  changing mechanism  for machine

tools, J. Mills.................0uuu, 727,404
Speed  mechanism, vanallln H. .. 726,976
Spindle footstep, Ash“m(h ... 727,255
Spinning machine drawing ann .

Weele, ter .........cceiiiuivnnrnninns 727,518
%pmmng machine roll cleaner, T. 0. Cun-

ningham_ ............... ceeasaees T27,099
%pmnmg mule, Golland & Whyte........,. 727,349

(Continued on page3ss.)
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TL6,H961 -

727,176

over.

like the Dr.
Und'erwear, but no other can give
the ‘comfort and satisfaction which
have made them famous the world

491 Broadway,

THE TURNER BRASS WORKS
57 MICHIGAN ST., CHICAGD.
ALUMINUM.BRASS AND BRONZE CASTINGS
MACHINING. STAMPING, SPINNING, POLISHING,

ESTIMATES FURNISHED ON SPECIAL WOR

Sonie undergarments may look

Peimel T,inen-Mesh

Rooklet telling «ll about them
and the garments may be had

AT LEADING DEALERS EVERYWHERE
THE DEIMEL LINE

(Orygmators of Linen-)

New York.

A UNIVERSAL

POCKET MEASURE

The enly practical all areund measure
evermade. Mleasures curvesofali kinds
as easily as siraight work. Simpler than
arule for it i8 a verolving rele. A time,
brain and money saver. Abselutely ac-
curate, Measures any distance. Can be
sette‘‘zere’ at will. Any ene can use it.
Hizhest endursements. Circular free.

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

TOURIST CARS

. viaNICKEL PLLAT'E ROADarefameus fer rheir cem-

- pleteness and luxurieus cemf-ert, have finestequipment
throughout, celered perter, and are persenally cen-
- ducme(l by q1)ec1al agent.

Sedend cla s tickets available.

Seo lecal agents or inquire of A. W. kicclestene. D. P. A,,

- 485 Broadwayv,

- 291 Main Street, Buffalo,

New Yer kgmy. eor R. E.Payne,Genl. Agt.,
Y.

" WireCloth, WireLath,

| Electrically-Welded

Wire

Fabrics

[FIFESA RN

FRED MEDART, 3545 DeKalb St., St. Louis. Mo.

A YRR R AP PRI WO N R S R SR R P

and Perforated Metal

CLINTON WIRE CLOTH COMPANY,

New York

f all
‘l)(inds

Manufatured by
CLINTON, MASS.

Cuicaco SAN | mawir=cn

Al b db o ab ob 40 o8 ah 4 b 48 40 b ob b ol

The MEDART

BOAT BUILDING
MATERIALS
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Scientific American

1876—1902

15,000 Valuable Papers
JUST PVUBLISHED.

LARGE edition of this new cata-
logue now ready for distribution.
Thousands of new papers are

listed in it, bringing it up to date. Sixty
three-column pages.
mailed free to any address in the world
on receipt of request.
listed in catalogue can be supplied for
ten cents each.

Copies will be

All Supplements

MUNN & CO.,

361 Broadway, New York.
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FAY & BOWEN
Motors & Launches

Operated by
. Gasoli n?Va por

Hulqra 12 toREHP

THE FAY & BOWEN MARINE MOTOR
is a revelation tothase who have used others. Reliable, safe,
durable and easy fo operate.  Remarkable speed control
Best of all, it starts when you start it. No handle or crank is
used. ()ur pwtented lgmter is ahsolutely unigue and always
instant and pesitive in action. It is really the enly perfect
and salisfactery igniter.

Moters complete from 134 to 25 h. p. ready for installation.
Wealse build handseme launches with meters installecd and

Steps of the

National Capitol

The Cadillac is a wonderful bill ‘
climber, taking grades with high

gears that some machines of twice the

horsepower can not negotiateeven at

low speed. The feat of climbing the L B R
Steps{’)r theCapitomtwashmg‘%n_ FAY & BOWEN, 85 Mill &., Auburn, N. Y.
an almost prohibitive grade—is
evidence of r::lot t‘only great
ower, but indicates a mar-
pvelou's contrel, CHAMER
Crown
Plates are
more rapid
than any
otherplatein
the market
With this
plate clear
quick
printing
Negatives
can be
— secured
— e
—
—— These plates
R are
R ——— especially
— adapted fo1
- Tourists
—_———— using
——— Hand-
> S _ Cameras
¢ - ot S > S—— T, o
G. CRAMER DRY PLATE CO.

ST. LOVIS, MO.

Offices in
New York: 32 East 10th Street
Chicago: 1211 Masonic Temple
San Francisco: 819 Market Street

The Cadillac is the automobile
that solves the problem of safe,
rapid and agreeable motor travel

under all conditions of road and
weather. Most powerful engine;
most Eensitive steering device; most
reliable brakes; most rigid running
gear—strong and graceful body.

Runabout $750.
With tonneaun seating four,
ALl FACING FORWARD,
WRITE FOR FURTHER INFORMATION TO
$850. Buggy top, $30. Cwas.MorriLL, 271 Broaoway, New Yorx.
Our free illustrated booklet N e e ———

gives address of agency Dearest lnduction CO"S

your home where the Cadillac

\J

T—

MODRRILLS HERGULES PUNCH

WILL PUNCH A Y6 INGH HOLE THRO *ISGAUGE SHEET IRON

SIMPLE IN OPERATION
INEXPENSIVE
OURABLE

INTERCHANGEABLE
CONVENIENT
THREE S12ES OF DIES WITH EACH PUNCH

may be seen and tried. " %hm 18-in, S;’“"k i
it type
CADILLAC AUTOMOBILE COMPANY coil¥, %%;‘if, 5% i, " *hen?
b leecbangin
Detroit, Mich, Switones. Boits Kiome 90

te 60-in. spark made te
erder. Price list en ap-
plicatien.

C H. Thordarson. 1563-169 S. leﬁerson St., Chicago, III

ALLIGATOR

PUNCTURE PROO
SELF-

EALING BICYCLE TIRES F
E NAILS, TACHS AND GLASS, WILL NOT LET THE .nIR ouT,
5 ALL SIZES .

o

W e manufacture gears
and podies suitable for
all purpeses. We also
sell supplies and can
fornish any part er all
the parts o a gaseline
o steam rig, See eur
late catal-gue, FREE.

= NEUSTADT-
PERRY CO.,

996-830 S. 18th St.,
Sr. Louis, Mo.

New York, Expert Agents.

-~

CHas. T, Howr & Co,, B1 Huardson 81,

METAL POLIQHE .—FORMULAS FJR
Putz Pomades, Pastes, Liquids, Powders and Soaps, fer
polishing metals, are contuined in SCTENTIFIC AMER)-

N SUPPLEMENT NOw, 1283, 1YNE and 1259,
PriceIDcents ench tromthiy efficeand all newadeﬂ.lers

Ten Days FREE TRIAL

i\m examination anywhere, No
Z doponit l'l|t||tllﬂl Ex- Prnm pald only when th
neeom pan les ordar, Tntalog free, with 3..
tlon and key to this llustration,
PANY.

.“.:....KCHICMO
SOLE MANUFACTURERS
Mention SCIENTIFIC AMRRICAN.

98t 0,0.1. .“bn'!]mt to

wed on overy bieyole bought of us

FOR. before numhnm- ulrludluu
£

P WE R AIR PU M P JTFAM@RRNJ ‘:n .ﬁ‘nlo wll’iﬂll; a rrnln ?“pprovalho
-,mnnsssNou ELINTON ST BROOKLYN.N.Y N .% ” yogugls

oomp! B
= — = ———— _d_b H_. p_ ::B u*':: filaranteat m.gi

1P '" llnut‘rr :

AUTO M 08 | LE : ;0 better bicycles at nnL;r“pr Lg-“ 4/

Any other make or model you want af

ome-tiird usminl price. Cholea of any

tandard tires and best equipment ou

all our bleyeles, Rrrvm?ﬂlr guarantee.
n

MOTOR

compiete with trans-

RIDER AGKNTH WANTED Iy every town to buy
%‘gﬁlﬁg b‘:‘,l:,?u rﬂoal aample whoel st speciol price and take orders for
3 sl proved 09 models. %ﬂnhommwinﬁ.

iood 2nd-hand Wheell

0 NOT BUY . hlr_,ni- unlll ,m. i m l'nr our l‘lu
entalog with lurge p

m:m CYGCLE oo. Depl, 55-C, Chicage
EVENING STAR ELECTRIC FLASH LIGHTS

$185.00

Pierce Fagine Co.,
Racines Wis.

OUR SPRAV BURNER

AUTOMOBILE

Crnde 0L, Kerosene or Gasn

Our Range Burner

ne,  Dosw nob vaporiee, bl For Kerousne or Gasoliue, & i i
wtombus tho ol Planty of fire Adupt abli th any r rong: of Wermake a full AIme of Electrical Nevelties and
Dl 0 potiils pros stove. Hiue fane. No | DIY Butteries. Alse General Selling Agents for

Price 2830.06 C. 0.1, mnoke. Noamell, Wiltiams SparkCeils. Send ter Cataleg and Prices.

Burness tor hr naces of every (i :||m--n Price 210 €. 0. 1,
Write Ear Catalogue No. 4 and Testimoniuds

ELECTRIC CONTRACT CO.
The National 0il Burner & Equipment Co., St. Louis, Mo.

202-204 Centre St., N. Y. 154 Lake St., Chicago.

There are mere peeple buying the OLDSMOBILE,
mere agencies selling the OLDSMOBILE, and mere
drivers satisfied with the OLDSMOBILE than any
other machine in the world.

“] Wonder Why?”

Ask any ef enr Selling Agents—the leading A utomebile
cencerns in their respective cities.
Write fer Illustrated Beek te Bept. 21.

OLDS MOTOR WORKS, = DETROIT,
Faeteries: DETHOIT and LANSING.

MICH.

1
' Npring

reel,  Iiidgerton & Hursen.......... 27,370
{ Sprinkling cat, €. I, O'Neil... L. 727,922
{ Staeker  detlector,  G. It Conner, L 727,005
Stake holder release, J. Skelton. L 727,000
Stamp, band, G. Lobitz........oooo... . T26,954
Stamyp, stationery, and cash  box, an-

bined, G. W. Schweer . 727,211
Stay  blank, dress, II. Feder. . 727,323
Steam boile, M. IL. Van der 3 727,499
Steamn box, Craner & Schraudner..... . 727,096
Steam engine, A. C. Schuman........... . 727,558
Steam generating furnace, J. L. Giroux.... 727,346
Steam purifying device, A. L. Covill...... 726,872
Steam superheater, Marquardt & Hoffner 727,400
Steam trap, R. G. Brooke................ 727,07.1
Sterilizing apparatus, 0. H. FHoffman. 726,926
Stonie siw, CGeorge & Burnett........ 726,902
Stop motion mechanism, L. B. Wade. . 727,501
Stopping mcechanism, J. T. Meats........ 728960
Stove detachable fire Lox, cook, I. G. Chat-

S 2] (o NS s M | SN S 727,090
Stove magazine, heating, I8 Schoup..... 727,459
Stove mat, E. L. Allen . 727,251
Stove, vapor, L. Dahl. o 3 727,301
Strainer, L. ECSIIH.......ccoviieeiereanenns 727,321
Stringed instrument bridge, Roberts & Pot-

G 555 0 s 000G C 05 00 0 00 0ol JBoo o 8000 727,303
Sugar, conveltmg “ood to, A. Classen,

FEISSUL  tvtvritr e iare it rinctnnansannan 12,108
Suppository and making same, covered, B.

GEIESE v utevi it iieeeiieennerannnnnnn 727,344
Surgical absorbent dressing, steril

packaging, R. W. Johnson............ 727,145
Surveyor’s rod, W. L. E. Ifeuffel... 727,151
Suspenders, R. T. Clarke............ 26,865
Swrteh, Jog Bmithl, ..o s, 727.223
Switch and signal operating mechanism, C.

E. Brown .. 727,281
Tablet for roll paper, writi r. 727,109
Tape guide and fastener, R. A. 727,551
Thanget, Aying: C. TEIS0N g - < cloe ol fefaras ook 727,419
Teaching device, penmanship, W. W. Fry.. 726,898
Telegraph apparatus, J. C. Barclay...... 727,060
Telegraph, printing, H. Casevitz.......... 727,089
Telephone circuits, means for preventing

the disturbance of, C. J. A. Michalke 726,963
Telephone system, central energy, IS. B.

Ui (U U T e e 726,964
Telephony, W. E. Pembleton. . 726,984
Thermostat, T. O. Perry.......... 726,985
Threshing machme, N. E. Heieren 727,358
Tire and fastening therefor, vehicle, R.

M. Connable ............. ag . 727,296
Tire fastener, R. M. Connabl 727,295
Tire, vehicle, R. W. Brooks. 727,076
Tool, combination, J. B. McKinr 726,973
Tool, combination, H. K. Harhaugh 727,356
Tool, combination, W. E. Haight.. 727,421
Tool handle wedge, 0. Weston.... 27,04
Tool, pneumatic, C. W. Peck.... 727,431
Tooth, artificial, G. A. Louque.... 726,956
Trace holder, R. BE. Barnes.... .. 727,061
Trace support, H. . 727,280
Track, curved momentum gravity, .

(Y1 Ty P, e F 727,221
Traction engine, J. K. Kendrick........ 726,939
Tramway or railway collector, electric, A.

BOIZAND' o+ il HiontmRionPomeisiss o = ool ope « SEFe e hoke 727,068
Transformer, T. J. Johnston. ... 726,936
Tree holder, T. .J. Briner... ... 727,074
Trees, etc., metal guard for p A.

B R, WPABNAOR 5 . - eleleioin = - slogsisastois -19s 727,054
Trolley, W. 8. Stockton. 727,021
Trolley wheel, F. B. COI‘E) 6,868, 726,869
Trolley wheel bearing, self lubricating, C.

EY Eanley £E - - TrEa s - - - -0 727,015
Trolley wire finder, T. S. Herrick et al.... 726,917

H. R.

Truck bolster, railway car, Keithley 727

Tubes, etc., machine for glazing, .J. Conde 727,294
Tubular boiler, J. S. Stevens............ 727,480
Type casting machine type controlling de-

wice! Tk BVicksh. P ONTLE Lt 727,046
Type lme justifying machine, B. F. Bel-

163D I 5t 0 0 oo o Oo - HOHHE caboHCO e 727,267
Type “l‘]tEl, C. J. Paulson. 727,552
Type writer, cipher, F. Sedgwick.... 727,213
Type writer escapement, J. G. Peter .. 727,553
Type writer cscapenient mechanism, Fox

& (Banmett BULCD. . B . g o S - . 727,340
Type writer table, I'. W. Hillard........ 726,920
Type writer table, book, W. Hillard

726,921, 726,922
Type writing machine, C. H. Shepard,
727,001, 727,216

Type writing machine for the blind, H. H.

HOAZSON .ttt tee et iienineiinnns 727,141
Underwaist, E. H. Horwood .
Vacuum pan drum, M. Ekenberg...
Valve, Wallis & Straub o0k o d
WMalve, F. Strnads.............. 0% g0
Valve and operating means, C. H.
Valve, engine, Hibbard & Barrow 726,919
Valve, flush tank, W. Taylor.. 727,491

flushing, H. Wehner....
\alve, gas or other pipe, Root &
Valve gear for fiuid operated motors, Wat-

Son)| CBBNEtOR Y e T BB
Vapor burner, incandescent, L. Bcnayrouze

727 205

727,510
727,545

\'egetable blanching machine, IF. A. Black-

D3 Tl o TSSO TS 727,271
A" hncle brake, E. .. 127,379
ehicle, motor, R. J Urquhart . 727,231
Vehicle, motor, ¥ 3 727,276
Vehicle top, folding, W. T. & E Y.

TOMPIE oot et ieeieartaeeareananaaaan 727,492
Vehicles, heating and igniting attachment

for steam propelled, C. 1. Bangler.... 726,875
Vehicles on loop tracks, steering apparatus

fior, C3 NN Smithiici. et ens oo eiogoges: » 727,222
Vehicles, shaft cennecting gear for metor

road, Charon & Girardot.............. 727,289
Vending apmairatus, R. C. Kelly et al.... 726938
Vending machine, J. M. Jacobs 726 934
Vending machine, W. J. Rush. . 727,207
Vending machine, L. W. Baldwin 727,260
Vessels, apparatus for relieving grounded,

G. Balchy. . o PP Gk - - Lo -l 727,059
Vinegar generator, R. Bouglas.. .. 726,883
Vise, Fulton............. .. 727,343
Vise, bench, B. L. Williamson.. . 727,246
Wagon brake, Young & Wolfe 727,049
Wagon discharging apparatus, W. P. Gib-

(5 1 M T —— P G 5 0o 0 0.0 . 726,903
Wragon, dumpm;z, G. W. Roberts. . 726,989
Wagon running gear, L. A. Wheeler.. .. 727,043
Waist former, F. S. Boedefeld.......... 727,273
Walls and partitions for* buildings, etc., con-

struction of, W. F. Walker 727,234
Washing machine, F. C. Fette...... . 727,120
Washing machine, J. G. L. Myers 727,409
Washing machine, B. S. L. B. Tyler.. 727,497
Watch holder, '\ W. MeSSer.............. 727,402
Water cooling tower, A. M. Schreuder.... 727,461
Water heater, electrical, H. M. Hill

727,360, 727,361
Weighing apparatus, L. E. C(me:, ........ 727,299
Weighing apparatus, automatic, IK.

Tandr Ty, e e . 727,268
Woighing machine, H. A. 727,302
Weighing machine, automatic, A.

nmngl “sm. . BTV - PRl e N Y e 726,858
Well agitator, oil, A. B. Gahagan. 726,899
Wheel, A. Russell.........cccovnnn 727,456
Wheelbarrow, E. F. Hull......... 726,931
Whiffletree, T. Lynch.... 727,165
Window, P. J. Hasselquist. 727,135
Window, J. Horsfield . 727,366
Window screen, J. Birmelin..... ... 726,851
Window screen, A. M. Scheurle.......... 727,209
Wire machine, barbed, H. E. Schnabel.... 727,210
Wire reeling apparatus, J. W. Breeks.... 796,855
Woodworking machine, L. Morin.... ... 726,968
Woodworking machine cutter guard, F. L.

HOGStORE 380 Seelh o BNt Gtk 727,536
Woodworking machine guide, F. L. Forster..727,337

| Wreneh: € H,. Spauldingl.......... a0 727,012
l“'reneh, W. King....oovvieeiineaennnnns 727,153
Writing and adding machine, combined, L.

Maybaum ............iiteininaanann 726,959
Zinc dust producing apparatus, Convers &

PeSaulles ......ciicieeiiiann 727,297, 727,298

DESIGNS.
Pisb or similar article, covered, C. J. Ahren-
i feldt 36,307

Match scraper, A. B. Risley.
Musical instrument body, s
Brown

.. 36,309

(Continuea onpage 385.)

© 1903 SCIENTIFIC AMERICAN, INC.

Valuable Books!

REVISED and ENLARGED EDITION
The Scientific American

GCvclopedia x>

Notes and 3
15,000 R eceipts.

Queries. %
734 Pages.
Price, $5.00 in Cloth.
in Half Morocco.

$6.00 in Sheen. $6.50
Post Free.

'T'his work has been re-
vised and enlarged,

900 New Formulas.

T'he werk is se arranged
as te be of use net enly te
the specialist, but te the

eneral reade? It sheuld

ave a place in eévery
beme and werkshop.
circular eontammg full
Table of Contents will
be sent en applicatien.

These whe already bave
%Ee Cyclepediumay ebtian

e

1901 APPENDIX.

Price,beundin cleth, $1.00
pestpaiad.

TWENTY-THIRD EDITION

EXPERIMENTAL SCIENCE.

By GEORGE . HOPKINS
Revised and Greatly Enlarged. 2 @ctavo Voumes. 1,100
Pages. 800 Hiustrations. (loth Bound, Postpaid,
$5 Half Morocco, Postpaid. $1.00.  @r
umes Sol.a Separately : (‘loth. $3.00

»er Volume; Haf Morocco,
$1.00 per Volume.

EXPERIMENTAL SCIENCE i se well known te
many ef our readers that it is hardly necessary new te
ive a descriptien ef
thiswerk. Mr.Hepkins
deciCed seme menths
age that it weuld be
necessary te prepare a
new editien ef this work
in erder that 1he many
wenderful disceveries
of medern times might
be fully described in its
pagee. Since the last
edition was publisbed,
wonder ful develop-
ments in wireless teie-

aphy, tor example,

ve been made, It
was necessary. there-
fere, that a zeed deal of
new matter sheuld be
added te the werk in
| erder te make it ther-
eughly up-te —date, and
| wnh this object in view
seme 200 pages bave
been added. On ac-
count ef the increased
size of the werk, it has
been necessary tedivide

Flﬁ:

&5:«

ol

f PLOPIOA

Tece wr
b ‘q““ (i

it inte twe velumes,

handsemely bound

buckram.

A Compite Flectrical Libeary.

Aninexpensive library
the best beoks o©n
Electricity. Put up in a
neat felding bex, a3
shewn in cut. k'er the
student.theamateur,the
werkshep, the elsctrical
engineer, scheels and
celleges. Comprising five
beeks. as fellews:

Arltbmetle of Electricity
138 pages, . $1.00
Electric Tey Makm , 140
pages, . =N =R %1.‘0
Hew te Beceme a Suc-
cessful Electrician, 189
page®, . $1.00
Standard Electncal Bic-
tienary, 682 pages, $3.00
Electricity %unplmed 158 Flive tolumes, 1,300 pages
pages. . . $1.08 and over 450 1kt ntums.

A valuable a'nd wndispensable addition to every librasry.

Our Great Special ®fter.—Wewill send prepaid
the abeve tive velumes, handsemely bound in bluecleth
with silver lettering, and inclesed m a neat felding box
as shown inthe 1]luatranon at the Special Reduced
Price of $5.00 fer the complete set. The regular
price of the bve velumes is $7.

The Progress of Invention
In the Nineteenth Century

By EBWARP W. BYRN.
Large Octavo 48{] Pages.
300 Riustrations. Price®3. 00
by Muail, Postpaid. Half R
Merecce, Gilt Top 84. 9 0.

THE mest mmpertant beek
ever published en inventien
and discevery. It is as read-
able as a nevel, being written
mrlp.pularswle

he®ook gives a most com-
prebensive and ceherent ac-
count ot the prerress wbich
distinguishesthis asthe “geld-
en age eof inventien,” result-
ing in industrial and cemmer-
cial develepmient which is
witheut precedert. A chrene-
legical calendar of the leading
inventiens is ene ef the mest
impertant features ef the
beek, enabling the reader te
referata glance to impertant
inventiens and disceveries ef

in

any particular year. The beek
is prmted with large type, en
fin ger, and is elaborately
1llustm ed By 308 engravings:
and is attractively beund.

NOW REAI)Y.

Modern Machine
Shop Tools

Their (‘onstruction OpPrn[inu and ManiPu~
lation, Including Both Hand and
Machine Tools.
By W. H. VANDERVOORT, M. E.
Large 8vo. b16 Pages. 673 Illustrations. Boundin Cloth.
Price $4.00.

An entirely new and fully 1llustrated werk, treating
the subject of Modern NMachine Shob Tools 1n a
cencise and comprebensive manner. Special care has
been taken te eliminate all matter net strictly pertam-
ing to the subject, thug making it pessible to give the
reader complete intermatien pertaining te machine
shepteels and metbeds in a single velume at a mede-
rate price.

The werk is legically arranged : tbe varieus band and
machine tools being greuped into classes, and descrip-
tion ef each is given in propertion to their relative mm-
rortance. The illustratiens represent the very latest
tods and methods, all of which are clearly described.
Each teel is considéred frem the fellewing points:
FIRST—Its censtructien, with bints as te its manu-

acture.
SF‘( OND-—Its eperat ion, proper manipulation and care,

T HIRD--Numereua examples of work performed.

¥~ Full descriptive circulars o f above books will be mailed
Free. wpon application.

MUNN & CO., Publishers, 361 Broadway, New York
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ELEGTRIGAL ENGINEERING
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
« CAN I BECOME AN ELEC-
TRICAL ENGINEER ?”’

We teach Electrical Engineering, Electric Lighting,
Electric Railways, Mechanical Engineering,Steawm Engi-
neering, Mechanical Prawing, at veur heme by mail.
Iustitute indersed wy Thes, A Edisen and ethers.
ELECTRICAL ENGINEEK INSTITUTE,

)ept A, 240. 243 W. 23d St. New York.

LEARN PROOFREADING.

If you pessess afair educatien, why not utilize it at a gemeel
and uncrewded prefessien paying $15 te $:i5 weekly? Situations
always ebtainable. We are the eriginal instructers by mail.

BOME CORRESPONDENCE SCEOOL, Philadelphia

COPIES WHILE Y0OU WRITE.

Simplest and vest. Alwaysready,
Mo press
Prevents cestly
Sawuples of werk and
endersements FREE.

AGENTS WANTED.

PERSIHING & CO.,
132 Michigan St., Seuth Bend,Ind.

use any pen and paper.
and ne treudle,
wistakes.

AN ENGINEER’S LIBRARY.

An absolure Encyciop®dia for Engineers or for Steam
Users, Electricians, Firemzn and Machinists, 18 the

HANDBOOK ON ENGINEERING.

By HENRY C. TULLEY.

hird edition, enlarged and revised, 5,000 coples now
ready. Sent nnywhere on receipt ot price, ¢3a(lf
money back if dissatisfied. 900 pages. 400 fine illustra~
tions, 'Thoroughly reliable and practical Handsomely
bound in leather and eilt. Pocket-bookform.
1. ¢. TULLEY & CO.,
1060 “'ninwright RBidg., St. Louis, Mo., U. 8. A,

A Handy Book
To Have

VMantgomery & Co.’s Tonl Catalogue

It is illustrated throughout and de-
scribes and pricesTools. 704 pages,6}{x
415 ins. 'The latest edition, with dis-
count sheet by mail for 25 cents.

MONTGOMERY & CO.,
105 Fulton St., New York City.

MOST POW ERFUI. WHITE LICHT

Magic Lanterns, Plcture Mnchlnes,
Films and Slides. Bought and Sold.

"ABBAGH & c 809 Filbert Street,
Beat

FNII.ADEI.PNIA. PA.
Squabs Pay gt

Easier, need attention only part of
tirne, bz big priees. Hadsed in oone
erganth teragtive for  pooltrymen,
tarmuors, women,  Send for FRER
BODKLET and luarn this immensely
rich Juinwe wri:nf? u.

AEOLICRAFT Model Yacht

Sails on a tight wire; gees abeut autematically at
eachend; keepsin wmetien aslengasthewind blews,
The Latest Scientific Toy.
Fascinating te eld and yeung. Beautifully made.
Single, ¥2.50;
Pair, for racing, 4. 50. prepaid.
Send fer descriptive beeklet Ne. 9, free.

FRANKLIN MO)EL SHOP,
132 W, 31st Street, NEW York Crry.

TO KEEP COOL

you must have a whirling fan to drive the beated. im-
pure air from your rooms. Will you pay $15 or more tor
an electric fan, or will Tou buy our famous

Water Motor Fan

which makes 2,000 revolutiens
a minute and throws a current
of air as strong as does an elec-
tric fan yet costs only

$1.50

It can be attached to any spigot direct, or connected
by rubber hose and attached to wali in same or another
room. Can be adjusted by anyone- even a child—quick-
ly and easily. The fan is ten inches in diameter. Re-
quires but low pressure, the motor being fed through a
1-16-inch hole. Runs smoothly, without noise or annoy-
ance —especially desirable tor the sickroom. Cannot
get out of order.

Price Complete $1.50 Booklet Free

Good Agents Wanted to sell the Water Motor Fan to
the thousands who have heen waiting for a perfect fan
at alow price.

DELAWARE RUBBER CO., Dept. 107,
631 Market Street, Philadelphia, Pa.

50 YEARS’
EXPERIENCE

TrADE MarkKs
DEsIGNS
) CoPYRIGHTS &&.,
A nyone sending a sketch and description may
q\nck]y ascertain our opinion free whether an
invention is probably patentable. Corwnmunica-
tionsstrictly confidential. Handbook onPatents
sentfree. Oldest agency for securing patents.
Patents taken through Munn & Co. receive
special notice. without charge, in the

Scientific American,

A handsomeiy illustrated weekly. Largest cir-
culation of amny scientific journal. Terms, $3 a
year; four monthy, $1. Sold by all newsdealers.

MUNN & Co.2618ramwarx. New York

Branch Office. 62 F 8t « Washington D.C.

Range, Cope & Bertram.......ceecvveeee... 36,311
Rang'e, ceeking, A. I% Harter.............. 36,310
Spoons or similar articlkes, handle fer, Crees

Ceurt ....... e 36,303 to 36,305
Statuette, R. I\ ()utc.mlt . o3
Stove, heating, Cepe & Bertram............ d

Teapet er similar article, C. J. Abhrenfeldt

Tiling, T. F. Burness.......cececeeeieeeanans 36313
TRADE MARKS.
Antiseptic and germicide preparatien, Keimel

Chemical Co.  ...iiiiiiiiennnoaranncnas 49,256
Antiseptic, germ, insect, and werm destrey-

er, Natienal Medical Cou.evvrrnnnnnss 40,257
Astringent selutiens fer tepical applicatien,

Nerwich Pharmacal Ce 40,258
Bluing, L. Cebb......ccvieeriernennnannnnnn 40,279
Beets, shees, and sllppers, certain named,

C. W. Strehbeck. . 40,236
Breems, Jeseph Lay 40,285
Buffer springs, Indianap

Ce. 40,292
Cameras, Seneca Camera 40,243
! Candy and bonbens, M. 8. Balduﬂ'.... 42,271
Cement, Portland, W. H. Meserele........ 40,282
Cement, pteparatlon fer ceating metals, etc., :

Toch Brethers .. 40,281
Checelates, Seciete A S

au Lait F. L. Cailler 40,269
Cigarettes, paper, Sphinx Turkish Cigarette

S 40,261
Cigars, Heymann & Ce ..40,2€2, 40,263
Cleaning and pelishing preparatien, Finela

Manufacturing Ce. ........... ... ... 40,277
Ceal, bitumineus, Handy Brethers Mining

Ce. 40,286
Coffee, yva 40,270
Cempeund tor cure ot

Jacebs Oil ........ ...,
Cenfectionery, W. F. Schrafft & Sens
Ceeking uteunsils, C. C. Overten............
Cersets, Newcemb, Endicett & Ce.......... 40, 234
Flavering extracts, Greever-Letspeich Mfg.

............................... 40,273
Feed, prepared or mixed poultry,

Hugo ............. 40,276
Fur garments, Steele 40,235
Games, D. Gailey....... 40,242
Gleves, Carsen Gleve 40,233
Hair tenic, M. E. Waite. 40,247
Lamp seckets, electric, H. T. Paiste Ce... 40,290

Lamps, lamp glebes, and shades, certain
named, Chandler Specmlty Manufactur-
ing Ce. 40,289
Lard, Centinental 40,275
Meat, fruit, vegetables, and t , pre-
serving material fer, J. L. Sausaman 40,280

Medical cempeund fer cure eof certain named
diseases, W. F. West............. ...,
Medical cempeunds fer heart stimulants, diu-
retics, and eliminants, E. P. Berdas....
Medicinal preparatiens fer treatment ef skin
diseases, liquid, Nerwich Pharmacal Ce.
Mineral water, chalybeate, J. N. Herne....
Music rells fer autematic musical instru-
ments, perferated, Perferated Music Rell

40,252
40,249

40,254
40,268

L T 40,245
Paint, reef, Pannill Paint and Paint Selder

Manufacturmg CO ittt 40,283
Paper, phetegraphic, Autetype (' 0,244
Pens. F. Peane............... L2 te 40 241
Pharmaceutical preducts f nerveus dis-

eases, P. C. Saul
Phetegraphic develeping prepara ien, Farb-

werke, vermals Meister, Lucius &

BruniNg ... vieiiinrerersnsnrnsannsns 49,259
Remedies, catarrhal, Pineeleum Manufactur-

Ing Co. ittt ittt 40,248
Remedies fer certain named diseases, E. 8

Stale
Remedy fer certain named diseases, in#rnal,

W. C. AIPeTS..ciiiieiienninrnsinnnnens 40,255
Rubber bese, Capen Belting ‘& "Rubber Ce. 40, 246
Sewing machines, attachments, and parts

thereef, Singer Manufacturing Ce 40,288
Shees, leather, G. Baker & Sens..... ceo.. 40,237
Thread fer sewing and embreidering, silk,

Richardsen Silk Ce.«ccvvieiiieeinnnnn, 40,238
Tebacce, plug and twist, Kleurney ’T'ebacce

Ce. 40,260
Teels,

turing Ce. ........ 40,291
Varnishes and japans, btewart -Mewry Ce. 40,284
Washing pewder, Bufur-Banzhaf Mfg. C. . 40,278
Whiskies, Weed & Belten . 40,264
Whisgky, Ceek & Bernheimer Co. ... 40,265
Whisky, Smith Bres.......ceceveeeeees.... 40,266

LABELS.
‘“‘Anti-Nerve Kaughphy,” fer eoﬁee cempeund,

Pierce
“'Ap-O-ten-ike,”'
Ce. .

9,957
9,963

Cure,’' feor medlcme,

Belin
““Relin’s Pile Cure,”’ f

BOlD  cuvrteinsriaiinnieaaainans . 9969
‘‘Bezene,’’ fer medicine, Bezene Ce.. . 9,964
““Club Lithia," fer lithia water, Artesian

Manufacturing & Bettling Ce............ 3,958

“Daisy Flewer Extract,’ fer medicine, C.
Napoli ....... ittt e 9,965

“Freeman’s Medicated Face Pewder,’’ fer face
poewder, W. D. Freeman................ 9,973

““Grapheid,”” fer paint, ete., L. M. Ste . 9,954

‘“*Hamadala Chips,”’ fer medicinal prepara-
tiens er cenfectiens, M. Petersen........ 0, e
‘““Mallery’s Scalp Treatment,” fer preparations
fer the hair, W. D. Mallery............ 9072
‘“Pine Tree Liniment,”” fer liniment, A. R.
ArmStreng .........iiieieiiiiiiiiaaaasn 9,970
‘“Power,” Tfer cereal feed preducts, Ready
Bits Cerperatien .. 9,95‘3

‘‘Reever’s Blue Naptha,

Co  arnnnn. 9,961
“‘Sughrue & Jeh

Sughrue & Johnsen..................... 9,955
“‘Smith’s White Mixture,”” fer medicine, T. E.

Smith ... i i i e 9,967 |
‘“‘Steamer Basket Card,’' fer steamer baskets,

T. Martin & C@...veeeeee veneenenennnn 9,953
“The So-Safe Intestinal Remedy,”' fer medi-

cine, J. Reed and Z. P. Fletcher...... 9,966
‘“White Heuse Pure Cream Baking Pewder,”’

for baking pewder, Whiteheuse Supply Co. 9,960

‘“White Oak High Patent Fleur,”’
G. Thierwechbter and C. C.
‘“Wilsen’s Freckle Cure,”

fer fleur,
Zlmmerman 9,959
fer salve, 1.

Wilson & Ce......... D K Y4 §
PRINTS.
‘‘Bridge of Health,”” fer a medicine, United
Drug Ce. ...ttt ittt
‘““Captives of Dyspepsia,’”’ fer a medicine, United
Drug Ce. ...ttt i
‘'Egyptian Palms,”” fer cigarettes, Oriental T
bacce Co. ... ... it €68

Ce
“Imperlal Callsaya, Heps and Pert Wine,”
medicine, Imperial Wine & Medicine Ce. 669
‘‘Male Attire,”” fer men’s apparel, W. C. Beth 667
‘“Repert of Private Arrewhead,”” fer a medi-
cine, United Drug Ce...........c...vn.n
‘‘Repert of Private Chang,”' fer a medi
United Drug Ce. ...
““Star All Metal Table"
Star Milk Ceeler Ce
‘“The New Star,”
Krag ....

fer filing cabinets,

A printed copy of the spemﬁcatmn and drawm"

of any patent in the feregeing list, er any patent‘

in print issued since 1863, will be furnished frem
this effice fer 10 cents, previded the¢ name and
number eof the pa'ent desired and the date be
gyivel?. Address Munn & Co., 361 Broadway, New

ork.

Canadian patents may now be obtained hy the in-
venters fer any ef the inventiens named in the fere-
- geing list. For terms and further particulars

taddress Munn & Co., 361 Broedway, New York.

9,968 e

In

" NP
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““There’s Recreation in the Beeks Themselves.”

77 Information

Bureaus of the

New York Central Lines

Each city ticket office of the New York Central,
Boston _and Albany, Michigan Central, Lake
Shore. Big Four, Pmtsburg and Lake Erle, and
Lake Erie and Western Railroads in the cities
of New York, Brooklyn, Boston, Worcester,
Springfi eld, Alhanf' Utica, Mantreal, Syracuse,
Rochester, Buffalo, Niagara Ealls, troit,
Cleveland, Columbus. Indianapolis, (mcmnatl,
Lmnsvxlle. St. Louis, Chicago, Denver, San
Francisco, Portland, Los Angeles, and Dallas,
Texas, is an information bureau where desired
infermatien regarding rates, time of trains
character of resorts,hotel accommeda tions, an

a thousand and one other thingsthe intending
traveler wants to know will be freely givento
all callers.

Acepy of the52-page illustrated catalezue of the ‘ Feur-Track
Series” will be sent free upen receipt of a two cent stamp bi
George H. Daniels, General Puwenger Agent, New Yerl
Central and Hudsen River Railread, &ruad Central Statien,
New Yeork.

“CENT per CENT”

A Monthly Magazine for Investors—ptesem.
ing facts, figures and infemation in an in-

teresting manncr—50 cents a year. Three
menths’ trial subscriptien 10 Cents, stamps er
silver. Sample cepy free.

Mitchell, Schiller & Barnes.52 Bway, NewYork.

IT'S A HOUSEROLD NECESSITY

The bealth of the family depends
upon the purity of the drinking
water supply. All germs are easily
eliminated by the simple use of a

BERKEFELD FILTER

the water passing through Infusorial
Earth wbich retainsall germs and every

atom of solid matter. Circularsfree.
BERKEFELP FILTER CO.,
4 Qedar Street, New York.

s o o m

FELTEESIFIITI SIS ISDHTADR
IL--SMELTER--MINES

Dividend_Paying Mining, Oil and
Smelter Stocks, Listed and
Unlisted, our Specialty.

DOUGLAS, LACEY & CO.

Bankers & Brokers, Fiscal Agentss
Members N. Y. Consolidated Stock Exchange.
66 BROADWAY & 17 NEW ST.. NEW YORK.

Beeklets giving eur successful plan feor realizing the large

interest and profits ef tc miuing, eil and
smelter investments, sud. dlanks, ‘1 particulars, etc., gent

free on npplloatinn.
m@%?éi—“&a’r“ér% esseseeseeﬁs&

BEAI Tllil' L HOMES

The NICKEL PLA'T'E ROAD is selling speeial round-
trip Homeseekers’ tickets on first and third Tuesdays
each month to points all throush the West, good limits
returning; also wjarmial one-way Colonists’ tickets to
Pacific Coast and fn sermedint & Points, at very low rates.
Finest truin service, includin
Ireal aeents or write A, W.

b
O:u

ID2IPIBD 93939%

?663&6&&6% : ‘Qﬂﬁ

tourists’

slee;ers See
clestone

lroudway, New York City, or R. E. Payne, (renl Agt.,
Main Lri'i'l Buffalo, N T
» | Print My Own Cards
‘ﬁi’ Circulars, newspaper. Press, ®5.
Larger size, 8.00. Maney saver.

Big Profits printing for othersa
Type setting easy, rules fent. Write
tor catalog. presses, type, paper, etc,to
factm‘y. The Press Co.. Merlden, Co nn.

'I'HIS BEATS NEW JERSEY *?
Charters procured undor South Dmkots bews for o few
dullars. White tor Carporat laws, ‘Difinks, hy-peve
and furms W PHine Law e MG AN Rer o State
Huron, & Duk. o Rasin K. S itoar, ) wag, NV

PECIAL MANUTACTURING, SPEC. MACHINERY, MOD
PER
Sl s S SRR, FAONE

Amcricnn Institute of Inventors Co., Inc.

Buffalo, N. Y, U. 8. A.

(u.lu_]n i 0f Architectural,
0kS.
WM. T. COMSTOCK, Pub., 23 warren St., Naw York.

Pa.tents snld placed on royalty and companies formed.
Sclennﬂo

and " i't_huluﬂ Bo
Pmsp ectus for 1903 ror “Architects’ and
s CU N
EWHEELS. MADELS & EXPERIMENT AL WORK_SWALL Mar HINEFT

I REE Builders’ Magnzine,” mouthly £2 4 7eaT,
LABETC, NEW YORK STENCIL WORKS 100 NASSAU 87 N.V.

TYP

MIHLLT
M:hCHINES,’i url‘lﬁq Lnsu‘nr- . Ar (’wr:
and Hottlers’ Machinery. ITE VILTER
MFG (,O., 599 ("]mmn Street, Mllwaukee Wi

MUDE[ & EXPERIMENTAL WORK.

Inventions developed_. Special Machinery.
E. V. BAILLARD, Fox BIdg., Franklin Square, New York.

PROPOSALS.

" Lht. ufhn.&‘ uf the ng]ll }'_{.nu'-i' hm.!lm.vr 1un.1m;m~
villi, N, Y. wnlil anee mom., Uhurslay. \[u HTi, GHL
and apened, Tor tutmﬂhm;., the nateral and lubor
[4TH] iy for [V completion auld e e f oan il
I; T thetaenewal Light TTouse Deput, Uompk msviile,
h inaeenrdunee witlh wpeeideation apieaulow IH

H ripnaala and nther infoematinmn, may b hod
upnn wpplisation to Maj, WILLIAY I, HOSRELL, U,
h AL, BEwgrinser TLhird Light lluuw irict,

Al

)I{(J}‘ﬂ‘- L3 \\'l[ L BP H.I‘(F‘IYTT] THE
Buore af ¥ Jlli"- Hiil Accounts, Navy Depeirt-
mert, iWWashington, until £ a'elo i, May 19
;H.L ‘ard 1ublicly npt‘nod immaoediasely th{‘r('afrvr tn
D furnish at the nwvy yards, Portsmoutl, N, Lr Rostom
PR LETEY W York ; Leagie Island, Pas N(JHML V., an

Parationoery, hake nvens, saponges, he
; and pla tform cirs.

Pep Fla. a quantity of electrical ma tl-rlul,
hlU{'hs. Imer. nItK, rivets, Lrushes, hrooms,
cetuent, Bune, cany dry L'U(Jd.z‘ silver plited svare,
crockery, slassware, ilters, pliss, ‘hurdwure, locks,
inges, tnolk, 1. and emoery cloth, drawing
inetruments, thermomaeters, musical instrus-
ments, lnmps, wnd lamp tixnres, thet aud belta
ing, tunter, timber reilrosd ties, drills, tuns, dies,
brass, capper, ang, lead, iron, steel, r: ulder, pack-
ing, hase, pi P (_ou‘rnu,, asbestos, #lcohol,
atedae, lye, pols lmu miste, pipe, pipe ittings, gruge
pglasgess vilves, L'Inmmos srrommet s, 1orL Tackets,

Blank pr (m

upun appleation to the nayy pay uthice A
Pursmnuuib, N, L Rosion, Mass: PLiD oLia.
Neorfulg, V. and Pensaeow, Pl AL S, K}_.l\ Y, Pugh
Mmanter i~ s 4.2

\11 SATS WITT. BE RECEIVED AT
e t.n[”mmv of the [.lg

ht iTouse

il arous Tngineer, Tampki ns-
antil une o'cloc

vilic. N M., b.‘lc)mlu\r. May 20,
1903, and tien opened, for extending and repairing m.~
whur! al tue New Loodon Light House [w;n()t New
Londun, Conn., in sceordatce with specificasiuns, copics
of which, with biank propositis and other informeting,
my.y be ‘uuiupun:u:p walion. Theright s reserved to
reject 411y or 4l Lids and tu waive sny defe ‘t
M AJOR \J\ ILLIAM 'L ROSSHLL, A,
.nglm-or Thind Iu;_ht. _Hnu |r~ I)l»rrlM

FOREMAN O MACHN

WANTED!

To take charge of operating one department of a Rock
Crushing Plant in New Jersey. Must have had con-

. siderable experience in general machinework and full

charge of atleasttwenty-five (25) men. Give names of
shops in which you have worked and length of time in
each place. Also full personal references. Replies
without full details will not be noticed. Wages Six
Dollars ($6.00) per day. Address

¢ CEMENT,*”
Oruuge,

WANTED

Live agents to sell Dr. White's Electric Combs, patented
Jan. 1, 1899. Cure eandruff, bair falling 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.,
193 CLARK CHICAGO

Decatur. lll.
M O Ca !.ARS

MATCH MACMHINERY.
BIG MONEY IN MATCHES.,
We manufacture everything pertaining to the busi-
ness. The Very Latest Process. We will furnish
a manager or teach any purchaser the business.

F. MURPHY & BRO.,
1]18 ‘Ashland Block, Cmcago, 111, U. 8 A.

Mndel Machmer nnd Experimental Work.
W. 1. CRAWrORD, 104 Bruadway, New York City.

COMPTDIR COMMERCIAL AMERICAIN
GHENT, BELGIUM
Importer of American Specialties
Send for booklets, samples and prices

CA?ALOCULB FR&:FL

OEL WORKS

Are you interested in Yatents, Model or Experimen_t-a_l
work? Our booklet entitled

WHAT WE DO—HOW WE DO IT

Il besent to you on request.
KNILI\ERROCI\ER MACHINE \\'ORK!, Ine,,
8-10.12 Jones Strcet, New Yerk.

g INVENTIONS DEVELOPED. g
WALTER K. FREEMAN, M.E.

Special machinery, electrical and chemical ap-
paratus made on short notice. Good accommo-
datiens for mvenmrs 403 E. 23d St New York.

Mathematicians Wanted

The profession of actuaryship offers a splendid field
for those possessing mathematical ability. as positions
command $4,000 a year and over. Our course jg prepared

by leading actuaries and is under their supervision.
Address

HOME CORRESPONDENCE SCHOOL
416 Walnut St., Philadelphia, Pa.

A HICH MARK

is easily covered without the use of a scaffold,by

Patton’s Aereo-Painter

By the use of curnpressed air, it enables one man to accom-

plish as much as
in two days’ use.
has nothing to get out of order.

PATTON’S ASBESTOS FIRE-PROOF PAINT

gives effectual

Rest applier

vi: Taen with brushes, and saves its cost
Weighs only twenty five pounds, and

rotection to inside woodwork liakleto ex-
posure to & im‘r ;i or light flames. Reduces insurance rates.

Wwith the Aereo-Painter.

Can be applied with

brush. Full imformation and painted samples—FREE.
PITTSBURGH PLATE GLASS CO., General Distributers.

PATTON PAINT CO.
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227 Lake Street, Milwaukee, Wia.
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