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PRODUCTION AND POPULATION.

We could not ask for stronger evidence of the in-
creasing prosperity of the country than is afforded by
the last publication of the Bureau of Statistics, embody-
ing the annual review of the foreign commerce of the
United States. It contains figures which show the
progress in production and consumption, in the United
States, of coal, iron, and petroleum. The increase is
really astonishing, particularly when it is borne in
mind that it has been far more rapid—five times
more rapid, in fact—than the increase of population.
Thus, in 1894, the production of coal was 152,447,791
tons; in 1903, it was 319,068,229 tons, an increase of
over 100 per cent. In 1894, the production of pig iron
was 7,000,000 tons; in-1903, it had risen to 18,000,000
tons, an increase of over 150 per cent. The production
of petroleum rose from  2,072,469,672 gallons in 1894
to 4,219,374,154 gallons in 1903, an increase of over 100
per cent. Now, the increase of population in the United
States is estimated as not more between the years 1894
and 1903, than 21 per cent, so that the production of
these important materials of industry has increased
from five to seven times faster than would naturally be
called for by the growth of population. It should be
noted, moreover, that during this increase, the exports
of coal have been nominal, while the exports of pe-
troleum have slightly decreased; showing that the
home consumption is growing in a ratio proportionate
to the increased production.

— e
GAS TURBINES.,

It was inevitable that the success of the steam tur-
bine should lead to an investigation of the problem of
the gas turbine; for it is natural to argue broadly that
the results obtained with one gas will be obtained with
any other, unless indeed some radical difficulties inhe-
rent in the gas or in the mechanism employed for its
expansion should be found to stand in the way. The
prospects for the early development of the gas turbine
were discussed recently in a paper read before the
British Institute of Mechanical Engineers, and, accord-
ing to the author, those prospects are not very bright.
Of course, one of the chief difficulties is the high tem-
perature of the gas, which necessitates,*if the temper-
ature is to be reduced to a degree that is not injurious
to the cylinder, the carrying away of a large amount of
heat by the cooling water. If it were attempted to dis-
pense with cooling water, or to use only as much as
would cause a moderate reduction. of the temperature,
the rotating parts of the turbine would have to run red
hot, and there is no material known to the engineering
art to-day that would hold together at such high tem-
perature, if -subjected to the great centrifugal forces
that would be developed.

POWER OF OCEAN WAVES.

At the International Engineering Congress, recently
held at St. Louis, some unusual figures were given on
the subject of the height and power of ocean waves,
particularly as regards their effect.upon harbor works.
In the course of a paper dealing with the new Dover
harbor, it was stated that since these works have
been in progress, no wave of a greater height than 15
feet has been recorded—a. fact which will be very sur-
prising to those who have experienced the miseries of
the Dover-Calais passage. The fact is the more remark-
able because at the entrance to the Tyne, waves from
35 feet to 40 feet high have been measured, and the
last-named height has also been observed at Peter-
head. In dwelling upon the necessity for what are
known as spending-beaches and wave-traps, for dissi-
pating and controlling wave action, it was stated that
the depth t¢ ~vhich the latter extends is now known to
be much greater than was once commonly supposed.
Proof of this is shown by the fact that lobster pots
placed in from 120 to 180 feet of water, have been
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found 1o be filled with sand and shingle afier a .cavy
gale; moreover, sand had been found deposited after a
heavy gale in the gallery of the Bishop Rock ‘light-
house, the latter being 120 feet above the watcf', and
the depth of the water at that point 150 feet. T iat the
water, even at considerable depths, must be moving
during a gale with great momentum, is shown by the
fact that at the Feterhead breakwater blocks weighing
41 tons and located over 36 feet below spring tide low-
water, were displaced during a storm, while a section of
the breakwater weighing 3,300 tons was moved bodily
for a few inches without the brickwork being dislo-

cated.
— Rt

ELECTRIC TRACTION FOR TRUNK ROADS.

The successful test of the first of the electric locomo-
tives that are being built for the main line of the New
York Central Railroad, marks a definite step toward
the day when trunk-line passenger service will be
worked by electrical traction. The locomotive did
everything that had been expected of it, hauling its
test loads with that rate of acceleration which is one
of the chief advantages of the electric motor, whether
applied to the locomotive or directly to the cars. The
success of the New York Central installation, of which
no reasonable doubt can be entertained, will be fol-
lowed by the electrifying of similar stretches of steam
roads, on which the traffic is sufficiently dense and
heavy to warrant the change. There were special con-
ditions connected with the New York Central service
which rendered the use of the electric locomotive de-
sirable; but when such systems as those of the Penn-
sylvania between New York and Washington or Pitts-
burg, or of the New Haven road between New York
and Boston, come to be electrically equipped, we think
it is altogether probable that the Sprague system of
multiple control will be adopted, the electric locomo-
tive being dispensed with. This implies a better dis-
tribution of the weight and power throughout the
train, greater smoothness of running, and, of course,
less wear and tear upon the track and bridges.

SUBWAY RESULTS.

The New York Subway has been in operation for a
sufficient time to enable the public to realize how far
its performance comes up to its high promise. In
spite of a pretty liberal bombardment by the crank
and the faddist, carried on from the vantage ground
of the correspondence columns of the local press, there
is little doubt that New York city is greatly pleased
with its new system of transportation. The feature
that appeals most strongly to the downtown business
man and the theater-goer is the system of express
trains, in which the operating company has fully re-
deemed its promise of a fifteen-minute service to Har-
lem. These trains have hitherto been run under a
four-minute headway, but now that the east side
branch of the road has been opened, the expresses will
be run under a two-minute headway as far as the junc-
tion at Ninety-sixth.Street, and a four-minute headway
upon the two branches of the road from that point to
their respective termini. There are two features in
particular that mark the road as constructed on the
most up-to-date practice in electrical traction. One is
the remarkably rapid acceleration, which amounts to
1.25 miles per second, and theother is the splendid con-
dition of the track. The combination of 100-pound
rails with a tie-plate on every tie, and broken stone
ballast laid on a concrete foundation, provides a re-
markably smooth track, in which both surface and
alignment are all that could be asked. Another feature
that contributes to comfortable riding is that the
curves are ‘“‘spiraled,” that is to say, the track runs
from the tangent to the maximum curvature in a para-
bola, the change of direction being so gradual that the
jolt which usually accompanies the entrance of a
train upon a curve is entirely removed. The express
train service is undoubtedly the most valuable feature
of the new Subway; and it augurs well for the future
service of the system that Mr. 'Belmont has expressed
the conviction that the Subway was intended primarily
to provide service of this nature, and that the more
completely it is given up to express trains, the more
fully -will it meet the needs of this great and popu-
lous ecity.

A UNITED STATES WARSHIP ON TRIAL.

In tlip life of a warship there is'no event—always
BX E!]}ill}n, of course, the day of battle—around which
so gremt interest, both sentimental and practigal, cen-
ters as .her trial trip; for rightl® or wrongly, the world
has fallen into the habit of placing the speed of a
warship as first in value of the many separate ele-
ments that go to make up the sum total of her
efliciency.

It was, therefore, with no small amount of interest
that the editor recently boarded the United States
armored cruiser “Pennsylvania” as the guest of her
builders, the Cramps, of Philadelphia, to witness the
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government speed trial on the well-known Cape Ann
course off the coast of Massachusetts. Outside of the
small party of invited guests and the ship’s trial crew
of 450 officers and men, the persons on the ship most
immediately interested in the trial were the Govern-
ment Trial Board, composed of eminent officers of the
navy, and the officers and representatives of the com-
pany that built the ship. To the first named, a speed
trial is an event of profound importance, since upon
it depends the acceptance by the government of the
United States of a vast and complicated machine
which, in the completed condition, will represent the
expenditure of between five and six million dollars
from the national treasury. To the representatives of
the firm, the issue is of even more vital importance,
since it involves the payment to them of a sum of
nearly four million dollars, and what is of even more
importance, the prestige of the firm is greatly at stake;
for of all misfortunes that may happen to a big ship-
building firm, there is none that can give more positive
chagrin than to know that such and such a great
warship constructed by themselves, and designed for
20 or 22 knots an hour, must go down on the official
register as having done no better than 19 plus or 21
plus, as the case may be. On the other hand, it is
always an object of laudable ambition and keen com-
petition among the respective builders of a class of
sister ships to be able, as in the case of the “Pennsyl-
vania,” to say that she heads her class in speed and
economy of coal consumption.

The performance of the ‘“Pennsylvania” in exceed-
ing the contract speed by 0.43 of a knot, and the con-
tract horse-power by 5,000, is a result that is gratifying
both to the government and to the builder. It has
always been the policy and tradition of our Bureaus
of Construction and Engineering to encourage the
hearty co-operation of the leading shipbuilding firms
of the country; and in this particular case, the excel-
lent results are directly attributable to certain modifi-
cations in the boiler room and engine room, which,
as the trials have shown, resulted in greatly improv-
ing the speed and efficiency of the ship. The contract
for the six vessels of the “Pennsylvania” class called
for the development of a speed of 22 knots an hour,
with an indicated horse-power of 23,000. The builders
of the “Pennsylvania” decided that, by using a differ-
ent type of water-tube boiler, and making certain
modifications in the triple-expansion engines, they
could. secure a larger indicated horse-power, and thus
serve the double purpose of safeguarding their own
interests and giving the United States government a
better ship. The suggested changes which were al-
lowed by the government were as follows: The bat-
tery of thirty Babcock & Wilcox boilers was replaced
by a battery of thirty-two modified Niclausse boilers,
the modifications being in the direction of larger tubes
and drum, and a general simplification of details. The
main steam pipe was increased from 13 inches to 15
inches diameter, because it was considered that for a
piston speed of nearly 1,100 feet a minute, a pipe of
the larger diameter would be a necessity. The boiler
pressure was raised from 265 pounds to 300 pounds,
and the arrangement of the cylinders was modified, so
as to give a more direct flow to the steam; the order
in the departmental design being low pressure, high
pressure, intermediate, and low pressure, which was
changed in the Cramps’ design to high pressure, inter-
mediate, low pressure and low pressure. Another radi-
cal change was that, instead of the low-pressure cylin-
ders being assisted by introducing live steam from the
boilers, this connection was dispensed with, and, in-
stead, the exhaust from the auxiliaries was fed direct
to the low-pressure cylinders. It will thus be seen
that the changes were thoroughly in touch with the
latest marine practice, involving high boiler pressure,
ample steam-pipe connections to convey an abundance
of steam to the cylinders, and a literal adherence to
the principles of triple-compound expansion, by using
live steam only in the high-pressure cylinders, and
allowing it to develop its full expansive efficiency from
throttle to condenser.

The value of these changes is seen in a comparison
of the trials of the “West Virginia” with those of the
‘“Pennsylvania,” the first-named ship being built
strictly to the original designs. On her trial trip the
average speed of the “West Virginia” was 22.12 knots
with 25,750 horse-power, on a coal consumption of 3.2
pounds per indicated horse-power per hour. The
‘“Pennsylvamnia” averaged 22.43 knots with an average
indication of 27,750 horse-power, on an average coal
consumption of 2.2 pounds per horse-power per hour,
the temperature in the uptake in the first case being
over 1,000 degrees, and in the case of the “Pennsyl-
vania” 650 degrees. We quote these figures not only
for their intrinsic interest, but as showing the wisdom
of the departmental policy of encouraging the private
builders to offer and put in practice their own amend-
ments to departmental designs. The low coal con-
sumption is, perhaps, an even more valuable feature
than the higher speed, for it means that if the “West
Virginia” and the ‘“Pennsylvania” were both using
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their forced draft in chase of a fast cruiser of the
enemy, the “Pennsylvania” would be able to follow the
chase for 50 per cent longer time than her consort.
In other words, by virtue of her higher economy, her
radius of action, on the same amount of coal, when
using forced draft, is just 50 per cent greater than
that of the sister ship.

In the popular mind, the speed trials of a United
States warship are associated with much that is spec-
tacular, both in the event and in the preparations for
it. Although the editor boarded the ship at the New
York navy yard, under the impression that the reality
would prove considerably less Ilurid than its oft-
repeated descriptions might lead the layman to ex-
pect, he was not altogether prepared to find such a
cool, matter-of-fact, everyday air prevailing both above
decks and below. There were no chunks of unburned
coal, “big as a man’s fist,” being thrown crater-like
from the “belching” smokestacks, nor were there
any exhausted firemen brought up and laid on deck
to be revived before plunging again into that “inferno”
below. Everything was orderly, methodical, and highly
scientificc. The trial was simply the accomplishment
of results that had been carefully planned and con-
fidently predicted months and years before they hap-
pened. Indeed, just as the vessel swept over the line
at the start, her builder predicted her speed to the
writer, with an accuracy which proved, when the trial
was over, to be only one-tenth of a knot too low.

The Cape Ann course is selected mainly because it
affords deep water—an important element in obtaining
estimated speeds—and because the course is suf-
ficiently near to the shore to admit of the buoys by
which it is marked off being accurately located by tri-
angulation from the shore. The total length of 44
knots is divided into seven approximately equal lengths
of about 6 knots each. Near each buoy, and on the
landward side of it, is anchored a United States war-
ship, which does the double duty of affording a large,
conspicuous object to assist the captain of the vessel
on trial in steering a true course, and also affording
a means of gaging the speed of the tide at each par-
ticular mark at the time when the ship passes. The
vessel runs the full length of the course, then makes a
wide turn, and steams back over the same course. In
estimating her average speed over each leg of the
course, the speeds of the tide at the two buoys are
taken, and their mean is added or deducted, according
as the tide is adverse or favorable to the speed of
the vessel over that leg. The average of the fourteen
speeds thus arrived at gives the average speed of the
ship for the whole 88 knots.

In a case where deductions at the rate of $25,000
for every quarter of a knot that the vessel falls below
contract speed, are involved, great accuracy is neces-
sary. The .time is taken by means of two vertical
sighting rods placed transversely to the axis of the
ship on the upper, forward bridge. At the instant that
the particular buoy is in line with these two sights, the
tirﬁing officer calls out “Mark,” and the time is accu-
rately taken with a chronometer. It is not generally
understood how greatly the speed of the ship depends
upon the steersman; for if she veers ever so little from
her course, it means not only that she travels a pro-
portionately greater distance, but that the retarding
effect of the helm in bringing her back to her course
pulls down the speed very materially.

Upon entering the engine room, the conditions did
not strike the writer as varying greatly from those
that obtained when he made a chance visit to the
engine room of the “Deutschland,” during a passage
across the Atlantic. Each engineer and oiler was at
his particular post aﬁd, of course, was closely at-
tentive to his duties. Perhaps the only difference that
one could note was the large amount of saponified
lubricating oil (looking for all the world like soap-
suds) that was spattered over the moving parts,
frames, and bed plate. This was inevitable in a case
like the present, where the engines, although they were
fresh from the builders’ yard, were being pushed to
their maximum power. Passingthrough theairlock that
leads into the boiler rooms, one was struck with the
same quiet orderliness and utter absence of excitement
or nervous tension. The coal was being brought by a
couple of men from the bunker door at the end of the
foot plate, a sack at a time, and emptied into a long
heap athwartships, and midway between the twelve
fire doors of the four boilers in the compartment. The
fire doors were numbered in pairs, the doors having
the same number being on opposite boilers and diago-
nal to each other. At one end of the foot plate stood
a group of firemen, with a boy in their midst who was
holding a watch. At two-minute intervals he would
call out a number, and instantly two firemen would
come out upon the floor plate, coal the fires corre-
sponding to the numbers called, throwing on a half
dozen shovelfuls, and then step back to join the
quiet little group at the end of the floor plate. This
method was followed in all the compartments, and it
meant that each furnace received a thin layer of coal
once in every twelve minutes. Previous experience
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had shown that this rate of firing would provide the
thin, evenly-spread bed of coal necessary to maintain
a full head of steam at 300 pounds boiler pressure.
With a view to determining the actual coal con-
sumption, the coal, before the trial, was sacked and
weighed; and many of our readers will be astonished
to learn that the coal used was the straight run of
the mine, and cost only $2.75 a ton—thus disposing of
another of the little fictions that have grown up around
warship speed trials, to the effect that the coal was
picked by hand and cost something over $10 per ton.
Our observations of the whole trial confirm the state-
ment that there is no reason why such a ship as the
‘“Pennsylvania,’ after being turned over to the navy,
should not for years to come, repeat, or even exceed,
her trial performance. It is true the trial crew was a
special one, well trained to its work; but the navy is
also paying special attention to its fire-room staff, and
it has some very efficient crews in the service. More-
over, the engines on this trial were perfectly new, and
no doubt after several months of service they will

limber up and show as good, or better results.
e el -l

THE HEAVENS IN DECEMBER.
BY PROF. W. M. KEED.

On December 31, at midnight, the earth is at peri-
helion, and therefore nearest to the sun of any time
during the year. But hoi?l far we are at this time
from our source of heat ig still doubtful by perhaps
100,000 miles. Since B. C. 270 many attempts have
been made to determine this most important of all
distances in the solar system. By other means the
relative distances of all the heavenly bodies can be
found. But to ascertain the dimensions of the solar
system in miles, we must know the distance from the
earth to the sun. Mr. Arthur R. Hinks has just made
a discussion in the Monthly Notices of the Royal Astro-
nomical Society, of the parallax of the sun, as deduced
from photographs of Eros, taken during the last oppo-
sition of November 7 to 15, 1900; 295 plates were ex-
posed at observatories in the following places: Algiers,
Lick Observatory, Cal, Northfield, Minn.,, Tacubaya,
Mexico, Cambridge, Minneapolis, Oxford, and Paris.

The measurement of these plates gives a value of
the parallax of 8.7966 sec. 4+ 0.0047 sec, which cor-
responds to a distance of about 92,861,000 miles 4
50,000 miles, which places the sun about 36,000 miles
further away than it was formerly supposed to be.
Aristarchus in B. C. 270 obtained a parallax of 180
sec. by observations on the moon when its elonga-
tion was 90 deg. from the sun, or one-half phase. In
136 A. D. Ptolemy, from observations on the earth’s
shadow, made the parallax 170 sec. The Hindoos
about 1100 A. D. got 240 sec. Corpernicus in 1543,
also from observations of the earth’s shadow, got 240
sec. Kepler, from the diurnal parallax of Mars, ob-
tained 60 sec. in 1620. By the same kind of observa-
tions, Flamsteed, in 1672, reduced the parallax to 10
sec. Since 1850 over fifty determinations of the solar
parallax have been made. They all lie between 8 sec.
and 9 sec. Until quite recently the accepted parallax
was 8.80 sec.

On December 20 Aldebaran is occulted by the moon.
As seen from Washington, the star disappears behind
the moon at 8h. 25m. Eastern standard'time, and re-
appears at 9h. 46m. But on account of the paral-
lax of the moon, this time must be considerably altered
to suit conditions at other places. On December 2
Mars is alsp occulted. The Washington time of dis-
appearance is 2h. 15m. ‘A. M. Eastern standard time,
and 3h. 161‘9. A. M. for regppearance.

The disappearance of a®Pright star behind the moon
is an extremely intereséiﬁng phenomenon to watch.
It gives many people theirfirst impression of how rap-
idly the moon is moving among the stars. Then the
very sudden extinction of the star is an impressive
sight. At first the moon will appear to gain rapidly
on Aldebaran. Finally this speck of light will seem
to be fastened to the edge of the moon, and to stay
in this position longer than the observer expects.
But suddenly the star will be gone. Its reappearance
from the other side will be equally startling. This
phenomenon is one of our strongest arguments that
the moon has either no atmosphere or an extremely
trifiing one. Even in a small telescope it is obvious
that there can be no very great gaseous envelop to
our satellite. For the mountains are just as distinctly
seen at the edge of the disk as they are at the center.
In 1792 Schroter thought he perceived a twilight band
on the moon, and argued from that, that the moon
must have an atmosphere about one-thirtieth as dense
as ours. But such an ahxnosphere should so bend the
light of occulted stars as to make the time from
disappearance to reappearance much less than we
should expect from the measured diameter of the moon.
Sir George Airy found on:l'y 4 sec. for the difference in
the diameter of the moon as deduced from direct meas-
urement and from occultations of stars. Also from
this 4 sec. must be subtracted the effect of irradiation,
which is far from a negligible quantity. From these
observations he concluded that the moon’s atmosphere,
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if it has any, must be at least two thousand times
less dense than our own at sea level. 'Furthermore, as
the star approaches the lunar disk, certain rays of its
light should first be absorbed by the lunar atmosphere.
Such an example of selective absorption is noticed on
every clear day when the sun sets. The absorption in
this case is so great, on account of the greater mass
of air through which the sunlight must travel, that
its color is perceptibly changed. To test this effect
of a possible lunar atmosphere, Sir William Huggins
watched the spectrum of the star Epsilon Piscium dur-
ing occultation, but found that ihe whole spectrum
disappeared as quickly as the star itself. Prof. Comstock
has recently come to the conclusion from occultation of
stars that the lunar atmosphere cannot have a density
exceeding one five-thousandth that of the earth’s.
Prof. W. H. Pickering took photographs of Jupiter
during an occultation in 1892. He concluded that the
disk was slightly flattened as it approached the moon's
limb, on account of the effect of the lunar atmosphere.
These measurements gave a maximum density of the
refracting medium of one four-thousandth of our at-
mosphere. It is interesting that during this month
both kinds of occultations can be observed.

On December 16, at midnight, Jupiter is in conjunc-
tion with the moon. The sun is at the winter solstice,
which marks the beginning of winter, on December 22
at 1 A. M.

On December 20 at 6 P. M. Venus is in the southwest
at an altitude of 15 deg. The planet will continue to
grow more brilliant throughout the month. At the
same time Saturn will be in the same quarter of the
heavens at an altituke of 22 deg. At 6 A. M. Mars will
be-seen in the S. S. E. at an altitude of 40 deg. It will
be a short distance above the bright star Spica, in the
constellation of Virgo.

During the evening Jupiter will be a very prominent
object. At about 8 P. M. it will be in the direction
S. S. W. at an altitude of 57 deg. It will be easily dis-
tinguished by its great brilliancy.

Mercury is at greatest elongation on December 13,
when it is 20 deg. from the sun. It will then be close
to the horizon just after sunset. But at this season of
the year the ecliptic makes such an acute angle with
the horizon at sunset that it is very difficult to see
Mercury unless the weather is exceptionally clear.

At 8 P. M. on December 20, Orion is S. S. E. at an
altitude of about 30 deg. The three stars that form the
belt are almost vertical to the horizon.

Farther to the north, in a direction about E. N. E,,
are the Twins—Castor and Pollux. They will be about
the same distance above the horizon as Orion’s Belt.
A line connecting these two stars is also nearly vertical
to the horizon. Directly above Orion’s Belt is the
red star 'Aldebaran, and around it the group of faint
stars known as the Hyades. Still further toward the
zenith, 65 deg. from the horizon, is the famous group
of the Pleiades, consisting of six stars easily seen
and six others that are seen with difficulty. Below
Orion’s Belt and close to the horizon is the dog star
Sirius—the brightest of the fixed stars.

Princeton University Observatory.

SCIENCE NOTES.

Only 14,995,272 acres, or 15.7 per cent of the whole
area of Japan, exclusive of Formosa, consists of arable
land, and 55 per cent of the agricultural families culti-
vate less than two acres each; 30, per cent cultivate
2 acres or more up to 1% cho, or a.little less than 3%
acres, leaving 15 per cent of the farmers who cultivate
the farms of 3% acres or more.

An important and valuable discovery relative to the
deadly sleeping sickness has been made by the Liver-
pool School of Tropical Medicine. The cause of this dis-
ease, according to the results of elaborate diagnoses
that have been made, is attributable to ‘“trypanos-
omiasis,” i. e, the presence in the blood, and in the
fluids of the brain and spinal cord, of some form of
the microscopic parasite known as ‘“trypanosoma,”
which is propagated by the tsetse fly in South Africa.
From the close observations that have been made upon
the afflicted patients, the symptoms and the danger
bear some relation to the greater or less abundance of
the parasites, and develop seriously when they have
entered the cerebro-spinal fluid. The parasites may be
present in the blood of deeply-seated organs, when they
are not to be found in that which is drawn from a
skin puncture, and their frequent temporary disappear-
ances from this surface blood renders it difficult some-
times' to be certain of their presence in the system.
The expedition organized by the school also discovered
a blood-sucking larva, which thrives in many parts of
the Congo. During the daytime this larva conceals
itgelf in the cracks of the native floors, and only at-
tacks its victims during the night. When dug up they
are found to be full of bright red blood, thereby testi-
fying to the severity of their attack during the pre-
vious night. It is the larva of the Glossina fly which
is apparently harmless in the imago state. This dis-
covery is of great value, and systematic measures to
combat its injurious nature will at once be inaugurated.
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A LOCOMOTIVE IN SERVICE SIXTY YEARS,

BY HERBERT T. WALKER.

In the earlier days of railroads, the life of a locomo-
tive engine was longer than it is now, for even with-
in the last decade many engines built under the per-
sonal supervision of Stephenson, Bury, Baldwin, and
Rogers were in active service on the railroads of the
United States and Great Britain, as
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movements of the wheels. This invention of Bald-
win’s was known as the ‘“flexible beam truck,” for
which he secured a patent August 25, 1842; it solved
the problem of producing a locomotive with a flexible
wheel base, in which the total weight of the engine
was available for adhesive purposes.

Other details of this engine may also be noted. It

well as on those of other countries [
that depended on us and the British |
locomotive builders for their supply
of railway motive power.

During say the first forty years of
railroad history, the engines were not,
as a rule, worked to their fullest ca-
pacity; but as time went on, the re-
quirements of railroad work became
more exacting, and the period during
which an engine was in the round-
house grew gradually shorter, until
to-day a locomotive, especially if it is
in freight service, is almost constantly
at work, the only intervals being the
time necessary for oiling, inspection,
and repairs.

As a consequence of these present
conditions, one seldom sees a really old
locomotive in service; but a notable
exception is illustrated in the accom-
panying engraving, showing an en-
gine which has been in constant use
for nearly sixty years on a branch
railroad in Santiago de Cuba.

This locomotive was built by M. W.
Baldwin, and, by the courtesy of
Messrs. Burnham, Williams & Co., who
have, at the writer’s request, referred
to their old records, we are able to
publish some interesting details of a
design of engine originated by one of the most cele-
brated of the pioneer locomotive builders of the United
States.

It appears that in the years 1847 and 1848 two loco-
motives of the type illustrated were built for the Ha-
vana & Guines Railroad, and one of them is doubt-
less the engine forming the subject of this notice. The
cylinders were inside-connected and were 141 inches
diameter by 18 inches stroke. The engines weighed
somewhere about 18 tons.

The leading feature of this design is in the ‘wheel
arrangement, All the wheels are drivers, and from
the engraving it would appear that the engine is with-
out a truck; but in reality the four front wheels have
inside journals running in boxes held by two deep
wrought-iron beams, one on each side. These beams
areunconnected and entirely independent of each other,
and their pedestals are
bored out -cylindrically to
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by, sending showers of bright sparks flying over thé
dark landscape.
—_— e
A TILTING LOCK-CHKMBER.

A peculiar form of canal-lock, indeed perhaps more
peculiar than serviceable, has been invented by Charles
A. Cardot, of Paris, who hopes by means of this de-

vice to raise or lower a ship of any

— size from the upper level to the lower,

or vice versa, without losing a drop of
water.

The invention, as the two accom-
panying illustrations clearly show,
comprises essentially a lock-chamber,
C, permanently in communication with
the water, B, of the lower level It
will be observed that the bottom of
this chamber is formed with two in-
clines of unequal length, so that the
highest point will lie nearer the up-
per level, E, to permit the raising and
lowering of the vessel. At this high-
est point a ridge,s 1s it were, is formed,
which constitutes the fulecrum for a
floating-chamber mounted to rock on
the shaft, B.

This floating-chamber 1is construct-
ed with double walls, constituting an
air-chamber, and comprises in itself a
water-compartment, the ends of which
are closed by gates @ and H. At the
bottom of the air-chamber a track is
laid, on which a weight, M, is mounted
to travel. The weight, M, is connected,

ONE OF THE OLDEST LOCOMOTIVES IN USE.

It has been running on a Cuban branch raiiroad out of Santiago for over sixty years.

will be observed that the valve chest has two valve
stems. The explanation of this is that the chest has
two compartments, with a separate slide valve in each
chamber. One valve cuts the steam off at full stroke,
and the other at an intermediate portion thereof. By
suitable levers these valves can be worked either sep-
arately or together. This device was one of many in-
vented by Baldwin to take the place of the Stephenson
link motion, which he did not consider to be a satis-
factory valve gear.

The large smokestack indicates that this locomo-
tive is a wood burner, which fuel requires special pro-
vision for preventing an excessive discharge of sparks
from the chimney when the engine is under way. Even
with the most approved stacks, wood-burning engines
throw much fire, and many of us can recall an early
day, when we watched the night express as it speeded

by means of a cable passing over a
pulley, with a float, L.

In order to tilt the floating chamber
down to the lower level, the weight, M,
is caused to travel in the direction of
the lower level, whereupon the corresponding end of
the floating chamber descends. When the lower level
has been reached, the gates, H, are opened, and the ves-
sel continues on its journey. In order to raise a ves-
sel from the lower to the upper level, it is obvious that
the reverse operation must be gone through,

New Bread-Making Process,

United States Consul Mahin, at Nottingham, Eng-
land, says in a recent report:

“A journalist, Mr. W. Pickering, whose address is
not given, though it is presumably London, is credited
in a current newspaper item with an invention which
entirely dispenses with the customary night work in
bread making. The preparation of the dough takes
most of the time required in the ordinary baking pro-
cess, as, after mixing and kneading, it must be left to
rise, which requires from
four to twelve hours. Mr.

receive cylindrical journal

boxes. The main engine F
frame on each side is di-
rectly over each beam, and
a spherical pin, running
down from the frame,
bears in a socket in the
beam midway between the
two axles. Each beam can
thus independently turn,
horizontally or vertically,
under the spherical pin,
and the cylindrical boxes
can also turn in the pedes-
tals, so that in passing
over a curve, the front pair
of wheels can move later-
ally in one direction—say
to the right—while the
next pair moves in the op-

Pickering’s invention re-
duces this time to about
one hour. No additional
plant is required and no
extra ingredient is put into
the bread. ‘The effect is
produced by the action of
temperatures,” explains the
descriptive article.

‘“At a practical demon-
stration recently given, it
is said that the flour was
made up into dough ready
for the oven in fifty-nine
minutes, and the batch of
twenty-five loaves was pro-
duced from the raw flour

in two hours and thirty-
five minutes. The flour
was weighed and the num-

posite direction, or to the
left, the two axles always
remaining parallel to each
other and to the two rear
axles, which latter are
mounted rigidly in the
main frames, as in ordi-
nary locomotives.

The operation of these
beams is therefore like
that of a parallel ruler,
and the spherical pins al-
lowing them to move in a
vertical as well as a hori-
zontal plane, they act as
equalizers, and so permit
the four wheels to accom-
modate themselves to a
rough, uneven track.

It should be explained
that thé coupling rods are
made with ball and socket
joints, to enable them to
conform to the lateral

ber of loaves compared
with the number produced
by the ordinary process,
and it was found that eight
more quartern loaves than
usual are produced from a
sack of flour.”

Cement production in
the United States in 1903
amounted to 28,454,140
barrels, according to the
United States Geological
Survey. Of this amount
20,897,973 barrels were
Portland cement, 7,030,271
barrels were natural ce-
ment, and 525,896 barrels
were slag cement. The
amount made in 1903 was
about 2,700,000 barrels

The Lock-Chamber Rocked to the Upper Level.
A TILTING LOCK-CHAMBER,

more than in 1902, the
output in the preceding
year.



DECEMBER 3, 1004.

NEW FORM OF LIQUID RHEOSTAT FOR STARTING
1 “CTRIC MOTORS.
BY 0OU BELGIAN CORRESPONDENT.

When ecircuits inw which artificial resistances are
introduced are traversed by heavy currents, coarse re-
sistance wires, straight or
coiled, and stretched upon
insulators in the open air,
ordinarily are employed.
But it is possible, also, to
use a solution of a metallic
salt in which are immersed
plates of the same metal as
that of the dissolved salt.
The resistance of the bath is
modified at will by varying
the distance apart of the
plates. When it is unneces-
sary to pay any attention to
the electromotive force of
polarization, wrought iron
electrodes and a solution of
carbonate of soda are em-
ployed.

The use of liquid resist-
ances offers certain advan-
tages. The superheating
that not only: dam@ges me-
tallic resistances, but, under certain circumstances, con-
stitutes a danger, cannot occur when liquid resistances
are employed. Moreover, the putting of metallic re-
sistances out of circuit, which is usually effected by
a switch moving over a series of contacts, destroys the
contacts and necessitates expensive repairs. Liquid
resistances are, therefore, superior to the others, and
they would certainly have been more widely used were
it not for certain disadvantages inherent in them. These
may be summed up as follows: (1) the creeping of the
salts of the liquid, and, consequently, a diminution in
the insulation of the apparatus; (2) evaporation, which
ruins the terminals, the contacts, and the conductors
of the resistance box; (3) the adherence of the oil and
air valves; (4) the absence of “overload” and ‘“‘no volt-
age” releases (maximum and minimum).

A new rheostat, designed to remedy these incon-
veniences, has been invented by Mr. Woolliscroft and
has been put on the market by the Sandycroft Foundry
Co., Limited, of Chester, England. It consists of a
cast-iron drum, hermetically closed and filled half full
of a solution of soda and water. The drum is provided
externally with contacts and terminals, and internally
with electrodes. In Fig. 1, on the left, is shown the
friction contact segment insulated from the drum, and
just beneath the “no resistance” contact, or the one
with which the resistance is all cut out. The distance
that separates them is such that it can be completely
bridged by the forked current collector, which is seen
mounted on top of one of the supporting

Fig. 1.—New Type of Electric-Motor-Starting Rheostat with
Automatic “No Voltage” and Overload Releases.

Scientific American

raised, the drum, being locked to it, moves along with
it. The effect of this movement is to plunge the two
electrodes attached to the drum into the liquid. The
more they are submerged, the less the resistance in the
circuit becomes, until the drum finally reaches the end
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circuits the minimum release magnet, causing it to let
go the drum, which immediately returns, by gravity,
since it is suitably weighted, to the position of inter-
ruption.

The-diagram, Fig. 3, shows the electrical connections
clearly, The current, enter-
ing from the mains, passes
through the heavy wire of
the overload magnet in the
supporting post of the drum,
and then in through the
axis to one resistance plate
of the drum. The other re-
sistance plate is connected
with the insulated segment
on the outside, and the cur-
rent passes from this seg-
ment through the collecting
forked contact and back to
the mains, thus completing
the circuit. The connections
of the ‘“no voltage,” or un-
derload, magnet are indi-
cated in lighter lines, run-

p]
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Fig. 3.—Diagram Showing Circuits of “No Voltage”
and Overload Release Magnets.

LIQUID RHEOSTAT FOR STARTING ELECTRIC MOTORS.

of its travel, and the resistance is all cut out by means
of the special contact already mentioned.

A “maximum” release magnet is contained in one of
the cast-iron supports. This release magnet, in case
the current that is passing should be excessive during
the operation of starting or during the running, short-

Fig. 2.—Reversing Switch for 5-Horse-
power Electric Motor.

ning from the shunt coil
around the magnet and back
to the wire in the axis of the
drum, which connects with
the other side of the armature and shunt coil, as above
stated. When an overload occurs, the armature of the
large magnet rises, and the plunger on its upper end
completes the circuit through the two points shown,
which, being a path of less resistance for the current,
is taken by the latter in preference to that through the
magnet, thus causing the latter to release its armature.

The same company is also constructing a special
type of reversing switch based upon the same prin-
ciple. Fig. 2 shows one for 5 horse-power. It is par-
ticularly adapted for elevators, cranes, etc., in which
motors requiring a reversal of the current are em-
ployed. The house also adapts the system to use with
polyphase currents, for which it is particularly well
fitted.

The advantages claimed for the system are the fol-
lowing: Simplicity of construction, absolute efficiency
in its operation, and absence of sparks. The motor can-
not be set in operation too rapidly and may be stopped
either through a bipolar apparatus or a liquid resist-
ance. There is no limit of maximum time for the start-
ing, and it is impossible for the resistance to burn. A
motor may be stopped at any moment by pressing a but-
ton. The apparatus requires scarcely any attention.
By varying the density of the solution, the resistances
may be adapted to voltages of as high as 700. The
apparatus can be easily carried without loss of liquid,
and is always ready for operation.

The reduction of fire risks makes these apparatus

recommendable for mines, flour mills, pow-

posts of the drum-

The drum is mounted on two of these in-
sulated posts, and has on its side a hole
for filling it with liquid. The hole is closed
by a screw plug containing a small hole
that acts as a safety valve and gives vent to
the gases engendered by electrolysis. Since
this aperture is never submerged, no losses
of liquid can occur.

A minimum release magnet (see Fig. 1 on
the right), connected with the shunt wind-
ing of the motor, is mounted, together with
a handle, on a lever that revolves upon the
same axis as the drum. When this magnet
is energized, if the handle is placed in a hori-
zuntal position, a catch on the armature of

der mills, oil manufactories, and, in general,
for all industrial exploitations in which risks
are run from the presence of inflammable
materials, dust, or gas.

These resistances, moreover, have already
been widely sold and, in every case, have
given entire safisfaction. In many cases in
which metallic resistances had not proved
a success, as a consequence of the difficult
conditions in which they had to operate, this
systefn has surmounted all difficulties.—
Translated for the SCIENTIFIC AMERICAN,

—_— ——t i — — ——

THE REGISTRATION OF METEOROLOGICAL

PHENOMENA IN LAPLAND,

BY EMILE GUARINI.

the magnet engages with another on the
side of the drum. Then, as the handle is

Transporting Meteorographic Apparatus up the Slopes of the Portitjokko.

M. Axel Hamberg, instructor at the Uni-
versity of Stockholm, has for the last two

i

The Meteorographic Station upon the “Sahkok ” at an Altitude of 8,500 Feet.

sxtl '

Tue Meteorographic Station upon the Portitjokko from the Southwest.

THE REGISTRATION OF METEOROLOGICAL PHENOMENA IN LAPLAND,
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years been engaged in establishing upon the Alps of
Swedish Lapland an automatic meteorological observa-
tory something like the one installed with so little suc-
cess upon the summit of Mont Blanc by M. Janssen of
the Institute of France.

Up to the present, two stations have been established,
one upon Sdhkok Mountain at about 3,500 feet above
the level of the sea, and the other upon the Portitjokko
at an altitude of 6,560 feet.

The first apparatus stopped for the first time after
running for a month, and had to be .taken to Stock-
holm for reconstruction. Each apparatus is calculated
for an uninterrupted operation of one year, and weighs
about 2,200 pounds. In order to facilitate carriage,
the instruments are comnstructed in parts that can be
transported by reindeer. The weights of the clock-
work movement weigh 660 pounds, and are divided into
parts, each weighing 35 pounds.

The second experiment gave good results. The regis-
tration is obtained by means of a bar, which, three
times an hour, falls ‘across needles and produces in
the paper perforations correspomding to each of them.
The great difficulty to be surmounted is the hoar frost.
The Portitjokko station, for example, was, after a few
months, completely surrounded by a stratum of frost
of at least three feet in thickness, and the apparatus
very naturally ceased to operate. The instruments
were then taken down to 500 feet from the summit,
but, even at this altitude, the formation of frost inter-
fered with their operation, especially in autumn. It is
then almost impossible to prevent interruptions in the
registration of the velocity and direction of the wind.
In order to obviate this inconvenience, M. Hamberg
has the summit apparatus cleaned from time to time
by a Laplander, and after this the running proceeds
uninterruptedly till the succeeding autumn.

Not only the frost, but the fine snow, also, which it
is very difficult to exclude, causes serious trouble. On
the other hand, in order to assure the proper operation
of the apparatus, the air that surrounds them in the
hut must be kept as dry as possible, else the paper will
wrinkle and the pieces of iron will rust, and, at every
variation of temperature, the frost will deposit upon
the clockwork movement and stop it.

In order to dry the air to as great a degree as pos-
sible, it became necessary to place paper cylinders
around the clockwork movement,and,around the regis-
tering apparatus, an iron plate casing containing cups
filled with chloride of calcium. It was owing only to
such precautions that the running of the apparatus
became uniform during the entire winter. The appar-
atus installed at 3,500 feet altitude has operated almost
continuously for two summers, and the second, placed
at 6,000, has operated equally as well. The anemom-
eter and the weather vane, however, have sometimes
been stopped by the autumnal frost.

The winding up of the clockwork and the changing
of the paper bands of the registering apparatus are
effected but once a year. The registration during the
year requires the use of 65 feet of paper. The weight
that actuates the clockwork movement descends but 60
inches a year. This movement was constructed by
M. G. W. Linderoth, a Swedish horologist.

A complete station comprises two huts, one contain-
ing the paper-cylinders, the clockwork, and the regis-
tering apparatus, and the other the rain and snow
registering apparatus. This latter is suspended from
spiral springs in a large cask. When there is a fall of
rain or snow, the cask descends accordfng to the greater
or less quantity of material that it receives, and thus
causes the registration. The huts are constructed of
wood and iron plate.

The problem of the meteorography of high altitudes
is therefore solved, or at least will be ere long. From
now on the curves obtained will probably teach us
much upon this subject, for it is to be anticipated that
M. Hamberg’s experiment will not remain isolated, and
that analogous observatories will be installed at numer-
ous points of the globe. Perhaps it will even be pos-
sible to resume M. Janssen’s experiment upon Mont
Blanc.

—_——, et —
Death of Gen, Di Cesnola,

Gen. Luigi Palma di Cesnola, soldier, archaologist,
director of the Metropolitan Museum of Art, died No-
vember 22, 1904. General di Cesnola’s career was pic-
turesque. Born in 1832, in Piedmont, Italy, he entered
the army at the age of seventeen, served through the
Italian war against Austria, and was decorated on
the field of battle for bravery. Later he went through
the entire Crimean war and was present at the fall of
Sebastopol. His fighting career did not end there. He
came to this country in 1860, taught languages for a
while, and entered the United States service as an in-
structor in tactics and cavalry dril. When the civil
war broke out he raised a company and fought in many
important battles. He .was captured by the Confed-
erates and spent nine months in Libby Prison. At the
close of the war President Lincoln promised him a pro-
motion to the grade of brigadier-general. Although the
President’s untimely death prevented him from carry-
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ing out this promise, Di Cesnola always was known as
a general.

It was as consul to Larnica, Cyprus, to which post he
had been appointed by Lincoln, that Gen. Di Cesnola
began his famous archaological investigations. For
iwelve years he thoroughly explored Cyprus, made ex-
cavations in which he -gathered thousands of relics,
which he afterward catalogued and described in his
book “Cyprus: Its Ancient Cities, Tombs and Temples.”
This Cyprus collection may be regarded as the nucleus
of the present Metropolitan Museum of Art. Gen. Di
Cesnola became a trustee of the museum in 1877 and
was later made its director. The museum as we know
it to-day may be regarded'as a monument to his energy,
enterprise, and rare-executive skill. In his death the
museum has lost a director whose place it will be very
difficult to fill.

_ -, —
AN INTERESTING RELIC.

In the splendid cathedral church of Rouen is a suite
of three or four rooms containing what is known as the
“Trésor.”” This is a collection of very valuable and
interesting relics, forming quite a little museum, to
which admission may be obtained for the modest fee
of 25 centimes. To an Anglo-Saxon quite the most
interesting article in the collection is the plain leaden
casket in which was buried the heart of the famous
King Richard Cceur-de-Lion, who, it will be remem-
bered, was slain by a bolt from the crossbow of Ber-
trand de Gourdon at the siege of the castle of Chaluz.
His body was buried at the feet of his father at
Fontrevault near Tours, but his heart was incased in
two leaden caskets and buried in the cathedral of
Rouen, “the faithful city.”

The exact place of its burial seems to have been for-
gotten, but it was re-discovered in 1840, placed in a new
receptacle, and reburied in the choir. The old leaden
cases, the outer one of which was in a most dilapidated
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THE CASKET THAT CONTAINED THE HEART OF
RICHARD COEUR-DE-LION.

condition, were placed in the “Trésor,” with the follow-
ing inscription:
CERCUEIL
ET
BOITE DE PLOMB
0U FUT RENFERME
LORS DE SA SEPULTURE EN 1199
LA CEUR DE
RicHARD CEUR-DE-LION.
TrReUVES EN 1840
DANS LE SANCTUAIKE DE LA CATHEDRAL
DE ROUEN.

The inner case is in comparatively good condition,
the inscription being perfectly legible after all these
hundreds of years. The Latin is somewhat peculiar,
and it is curious to find that at a period when the art of
working in metals was at an advanced stage, the en-
graver of the inscription on the coffer which was to
contain the heart of such a high and mighty potentate
did not take the trouble to ascertain what space he
required for the king’s name, so that he had to carry
over the terminal letter to the next line. It is note-
worthy, too, that Richard is styled ““Regis Anglorum,”
‘“King of the English”—not of “England”—while no
reference at all is made to Normandy or Aquitaine.
The box is about a foot long, eight inches wide, and
five deep.

P —

'The Current Supplement.

The current SuppLEMENT, No. 1509, opens with an
excellently illustrated article by the St. Louis corre-
spondent of the ScIENTIFIC AMERICAW, in which some
interesting models at the Fair are described. One of
the finest of these shows the methods of anthracite coal
mining as carried out in the State of Pennsylvania.
Another represents naval warfare on a mimic scale.
Mr. A. A. Campbell Swinton recently read before the
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British Association an instructive paper on the devel-
opment of electricity from water power. The paper is
published in the current SuppLEMENT. The SUPPLE-
MENT will hereafter publish every two weeks an ar-
ticle by Prof. N. Monroe Hopkins on experimental elec-
tro-chemistry. When completed the series will consti-
tute a splendid student’s manual. The articles are
noteworthy for their practical character, the many
clear drawings of easily-constructed apparatus that are
used as illustrations, and the intelligible exposition
of the subject. “A Chemist in the Days of the Stuarts”
is the title of a contribution in which much curious
historical information is given. The Navy Depart-
ment exhibit in the Government Building at St. Louis
is fully described and illustrated. The same applies to
the exhibit of rolled and flanged steel plate. Douglas
W. Freshfield’s paper on “Mountains and Mankind” is
concluded.

Electrical Notes.

The British Admiralty has obtained the exclusive
use of a mew apparatus, which is to be employed in
connection with wireless telegraphy. Precisely what
the invention comprises is not known, as it is a jeal-
ously-guarded secret. It is called a cryptogram, and is
the invention of a Swiss mechanic. Its purpose is to
prevent the interception of wireless messages, except
by a person or station provided with the same device.
The apparatus is stated by the English naval authorities
to be perfect in operation, since when five of these in-
struments were submitted by them to a series of ex-
acting tests, they proved so successful that the device
was procured by them outright.

Mr. L. R. Lee, of the electricity station of the Man-
chester, England, corporation, has invented an appar-
atus for the ventilation of watertight-incased trans-
formers used in underground stations, which are liable
to flooding. In this invention discriminating valves are
fixed to the case or tank containing the transformer,
thereby enabling a continual supply of air to enter and
leave the tank. One advantage of this device is that
any water that may be left in the transformers during
the process of manufacture can make its escape, by con-
densation on the underside of the cover, and then
running out of the inclosing tank, the cover being
formed in such a way that the water cannot remain in-
side. No apprehension need be entertained regarding
the safety of a tank fitted with these valves in the
event of flooding, for even if the water rises complete-
ly over the transformer, none can enter the case, and
as soon as the water is drained away or removed, ven-
tilation is at once automatically resumed.

A new method of wireless telephony is being devel-
oped by Prof. Quirino Majorana, of Rome. This system,
according to reports in the Italian technical press,
seems to be based essentially on the Marconi wireless
telegraphy. In the latter, as is well known, a series
of shocks corresponding to the various sparks is pro-
duced at the receiver, when the sparks are made to
jump at the transmitting station. The receiver de-
signed by Marconi enables the operator to decipher
the telegrams acoustically, listening to the series of
sparks. The number of sparks, however, does not
exceed 10 per second in the Marconi apparatus, where-
as Majorana has increased this number up to 10,000
per second, though the various sparks are evidently
weaker than those used in wireless telegraphy. Per-
sons placed at the receiving station will, therefore, not
note anything, the succession of sparks being too rapid
and the sparks themselves too similar to one another.
As soon, however, as the uniformity of these sparks is
interrupted artificially by the oscillations of the human
voice, every word will be transmitted truly to the re-
ceiver. The Cologne Gazette, in a recent issue, points
out the similarity of Majorana’s endeavors to the
scheme outlined by Prof. H. Th. Simon and Dr. Reich.
According to the researches of these experimenters,
the problem of wireless telephony by means of Hertzian
waves has been solved at least theoretically. Trans-
mitters so far used in wireless telegraphy yield trains
of waves interrupted by relatively long pauses, and cor-
responding to the various spark discharges. Though
the interval between the passage of a group of waves
and the production of the subsequent group is only
a minimal fraction of a second, this short interruption
in the series of oscillations will be quite sufficient to
render any transmission of acoustic waves of the hu-
man voice to a distance impossible. Wireless telephony
requires continuous wave currents. These are obtained
by Prof. Simon by the aid of an Arons-Hewitt mercury
lamp as vacuum spark gap, when the discharge poten-
tial between the spark electrode exceeded 50,000 volts,
and the frequencﬁr of the spark discharge 10,000,000
per second, that is much more than according to Ma-
jorana. In wireless telephony the intensity of the
spark wave will have to be adapted to that of the
acoustic waves. This will be possible either by the
wave lengths or by the intensity being altered. The
first scheme has been chosen by Prof. Fessenden, where-
as Majorana seems to have adopted the second alter-
native.
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German Bells at St. Louis.
To the Editor of the SCIENTIFIC AMERICAN:

I 'was much interested in your description and illus-
trations of the German national pavilion at the St.
Louis Exposition, especially in your reference to the
bells. You are in error, however, in saying they were
purchased by an eastern city, as they were purchased
for St. John’s German Lutheran Church, of Reading,
Pa., the Rev. Dr. J. J. Kuendig, pastor. F. S. WERTz.

Reading, Pa., November 18, 1904.

— s s e A A ——— .

Indian Sununer.

To the Editor of the SCIENTIFIC AMERICAN:

The author of the article on Indian summer in the
SCIENTIFIC AMERICAN is in error when he supposes the
Northern States and Canada have a monopoly of that
delightful phenomenon. Earth has no more beautiful
scenes than are beheld in the Southern and Gulf
States in the Indian summer periods, especially in the
region of the Blue Ridge Mountains. As I write this
in a Southern Gulf town, the indescribable Indian
summer haze hangs over town, prairie, and bay, al-
though summer verdure is still unscathed.

ALEX WILLIAMS.

Port Lavaca, Texas, November 17, 1904.

HENRI BECQUEREL.

BY DANIEL BELLET.

Henri Becquerel first came prominently before the
public when he began the investigation of phosphores-
cent and fluorescent substances shortly after the dis-
covery of the X-rays, for the purpose of ascertaining
whether their phenomena might not be attributed to
causes similar to those which give rise to the prop-
erties of the Crookes tube. He found that they pro-
jected emanations entirely different in character—
emanations which have been fittingly named “Becquerel
rays.”

Prof. Henri Becquerel is the grandson of a cele-
brated physicist, Antoine César Becquerel, and the
son of an equally illustrious physicist, Alexandre Ed-
monde Becquerel. At present Henri Becquerel is pro-
fessor of applied physics. When he first began his
course of lectures in 1892, at the Museum, with char-
acteristic modesty he never once referred to his own
name in passing in review work of his predecessors,
despite the fact that these predecessors were his
father and his grandfather. His educational activities
are not confined to the Museum, for he is actively en-
gaged at the Conservatoire des Arts et Métiers, and is
also one of the Chief Engineers of the Department des
Ponts et Chaussées.

Born in 1852, Henri Becquerel entered the Ecole
Polytechnique at the age of 20. The three years from
1874 to 1877 were spent at the Ecole des Ponts et
Chaussées, a preparatory school in which the con-
struction of roads and bridges and civil engineering in
general is taught. Although an engineer by training,
Becquerel was soon attracted to the study of pure
science, following in the footsteps of his eminent
grandfather and father. In 1878 he entered the Mu-
seum of Natural History, an institution with which
the name of Becquerel will be ever linked. Since 1895
he has filled a professor’s chair at the Ecole Polytech-
nique. He has been a member of the Academy of
Sciences since 1889.

I did not havc the pleasure of knowing Prof. Bec-
querel personally when I received the commission
of interviewing him for the ScuuNTIFIC AMERICAN.
‘What struck me most when I first met him was his
charming personality. He lives in one of the most
aristocratic streets of Paris, in the Quartier des
Champs Elysées, quite near the Arc de Triomphe et de
I’Etoile. When I stepped into the reception room of
his house, I marveled not a little at the artistic sur-
roundings in which I found myself. And the recep-
tion room is but a counterpart of every room in the
house. Every chamber through which I was con-
ducted by Prof. Becquerel had its old furniture, its
quaint bric-a-brac, its walls covered with pictures—
many of them heirlooms and family relics handed
down by Antoine César Becquerel. Although a sci-
entist to his finger tips, Prof. Becquerel assured me
that he takes a lively interest in the beautiful sur-
roundings of his home, and the contemplation of pic-
tures and statues is a diversion and a rest from the
arduous work of the laboratory.

In person Becquerel is short. His face is wonder-
fully expressive and mobils., His diction is choice.
Every word is selected with the care habitually given
by a man of culture to literary form.

His laboratory work is admirably systematic. For
weeks he experiments and observes the results of his
experiments in accordance with a well-defined plan.
Probably it would not be impossible for h.im to state
far in advance what particular phase of scientific re-
search would receive his attention on a certain day
a year hence. And this systematic plan, which he has

Scientific American

followed more or less throughout his entire career,
may be considered a continuation of the work of his
father and grandfather. Despite the fact that there is
hardly a branch of pure science in which he has not
made some important discovery, he has occupied him-
self chiefly with the problem of those mysterious
luminous phenomena which his father before him had
studied, and the solution of which his grandfather had
dimly foreseen. It is this continuity of scientific pur-
pose and investigation that lends so peculiar an in-
terest to the labors of the Becquerel dynasty.

Henri Becquerel labored long and faithfully in the
fields of electricity, magnetism, optics and meteor-
ology; but the researches which he has carried on in
these fields are really part of a well-defined system
having for its object the study of electro-optic phe-
nomena such as the invisible infra-red spectrum and
the absorption of light. All his investigations have
been carried on in the physical laboratory of the
Museum of Natural History which was the scene of the
labors of his father and grandfather before him.
Starting with Faraday’s splendid discovery of the re-
lation of electro-magnetism to light, Becquerel suc-
ceeded in showing the existence of a fundamental
relation between the rotary magnetic power of bodies
and a very simple function of their index of refraction.
The limitations of this article prevent me from follow-
ing in detail the interesting development of Becquerel’s
theories. Hundreds of observations were made which
lead to the conclusion that the phenomena of electro-
magnetism a:e intimately connected with the speed of
propagation of luriinous waves, and to an inter-mole-
cular magnetic action. Negative rotations in the plane
of rotation of light were studied minutely, and clearly
and simply explained. The Faraday phenomena were
discovered in gases, an entirely new domain, by means
of wonderfully ingenious and sensitive apparatus. The
magnetic influence of the earth as part of this sys-
tematic plan of investigation was likewise studied,
and the results obtained have fully confirmed the con-
clusions which have been inductively drawn by sci-
entists. So far, indeed, were these investigations car-
ried, that a method was devised for determining the
rotary magnetic power of a body, and of ascertaining
by simple optical measurements the absolute intensity
of terrestrial magnetism. Naturally Becquerel was
ready to approach from an entirely new standpoint
the phenomena of atmospheric polarization, with the
result that he had made discoveries that are ill de-
scribed by the simple word “startling.”

Becquerel’s study of invisible infra-red radiations is
not the'least interesting work which he has accom-
plished. Here he followed directly in the footsteps
of his father, who had discovered that these thermo-
rays cause the phosphorescence of a substance which
has been previously rendered luminous. This may be
said in a measure to be the starting-point of the dis-
covery of the radio-activity of matter. By project-
ing on a phosphorescent surface discontinuous spectra
of incandescent metallic vapors, he discovered a series
of rays, the existence of which had never been sus-
pected. He was thus led to examine the invisible
vapors of different metals. This opened up am ¢sitirely
new field in spectroscopy.

Becquerel’s interesting investigations of the absorp-
tion of light by various bodies brings us nee.rer to the
subject of radio-activity; for the compounds cf uranium
were used in studying the phenomena of phosphores-
cence. He proved the variability of the spectra with
the direction of the luminous vibrations by which
they were traversed. All these researches led to a
new method of spectrum analysis, based on the inde-
rendence of the various substances of which a single
crystal is composed, and rendering it possible to de-
termine the structure of the crystal without fracture.
It was this work that earned for him a place among the
members of the Academy of Sciences. While con-
tinuing nis studies of phosphorescence and light, he
still found time to investigate fluorine.

Each discovery that he made seemed to foreshadow
the next; for he seemed to sow the scientific fruit
which he was to garner at a later day. Although in
1896 he began his interesting communications to the
Academy of Sciences on the radiant properties of the
salts of uranium, and although for two years he pa-
tiently made experiments on the emanations of ura-
nium and its salts, it is somewhat remarkable that at
the beginning of 1898 not a word is published in the
reports of the Academy of his labors. The reason is
to be found in the fact that he did not wish to pub-
lish immediately the discovery of phenomena which
formed but a part of still vaster discoveries—discov-
eries which are now in course of publication, and
which are concerned chiefly with Faraday and Zee-
man phenomena.

It is impossible in the brief space at my disposal
to enumerate all the discoveries which have been made
by Prof. Becquerel. A modern scientific bibliography,
however, would be very largely composed of studies
bearing his name; they would include monographs of
all kinds on radio-active substances and radio-activity.

It must not be forgotten that the work of M. and

395

Mme. Curie, strikingly original though it may be, was
nevertheless suggested by, and may be said to be an
outgrowth of, Becquerel’s investigations of uranium.
Prof. Becquerel himself has only very recently pub-
lished a voluminous treatise on the.spontaneous radio-
activity of matter, to which he has given the suggestive
title “Researches on a New Property of Matter.”

R
Results of the Annaal Autommobile Hill=-Climbing
Contest at Eagle Rock.

The fourth annual hill-climbing contest of the Auto-
mobile Club of New Jersey was held on Thanksgiving
Day, November 24, at Eagle Rock hill in Orange. The
cars were classified according to selling price, and also
by weight. The fastest time was made by Bernin,
who, on W. Gould Brokaw’s 60-horse-power Renault
racer, covered the mile up an average grade of about
12 per cent in 1 minute, 20 seconds, or at a speed of
45 miles an hour. William K. Vanderbilt, Jr., on
his 90-horse-power Mercedes car, made the climb
in 1 minute, 20 3-5 seconds; and two 90-horse-power
Fiat racers, driven by William Wallace and Paul Sar-
tori, secured third and fourth places in 1:22 and 1:22 1-5
respectively. These records were made in the contest
for cars weighing from 1,432 to 2,204 pounds. In .ne
contest for light cars, weighing between 851 and 1,432
pounds, Guy Vaughn, on a 40-horse-power Decauville,
took first place in 1 minute, 37 1-5 seconds; while a
Tl%-horse-power Prescott steamer and a 15-horse-power
White steamer made the second and third best times
in 1:373-5 and 1:48 respectively. The same White
machine made the best time in the contest for stock

steam cars, this time being 1:23 3-5.

In the contests for gasoline machines of various
prices, an Oldsmobile made the best time (3:06 1-5)
for machines selling under $850, a Cadillac coming
second in 4:33 2-5. The winner in the $850 to $1,250
class was a 22-horse-power Buick car, which made the
climb in 2:18 2-5, and was followed by a 12-horse-power
Duryea in 2:33 2-5 and two 15-horse power Elmores in
2:41 45 and 2:4535. In the $1,260 to $2,000 class,
first, second, and third places were secured by a 14-
horse-power Columbia, a 12-horse-power Franklin, and
a 16-horse-power Rambler in 3:14 2-5, 4:03 3-5, and
4:13 2-5. A 40-horse-power Thomas, representing ma-
chines in the $2,000 to $3,000 class, covered the mile
in 2:42 4-5; while in the $3,000 to $5,000 class a 24 to
30-horse-power Walter car secured first in 1:54 2-5, and
24-horse-power Pope-Toledo and Matheson cars second
and third in 2:15 4-5 and 2:21 4-5. It can thus be seen
that some of the moderate-priced cars are just as good
or even better hill-climbers than those of the larger
and more expensive type. Of the cars valued at over
$5,000, the best times were those stated above for
heavy machines. It will be noted that all of these are
foreign machines. The records for electrics were
4:223-5 by a 3-horse-power Torbensen machine and
5:23 2-56 by a Columbia. In the 551 to 851-pound class
for gasoline cars, a Franklin did the climb in 2:26,
and a Cameron in 3:07 1-5, both of these machines being
of the air-cooled-motor type. The hill climb was the
most successful one ever held at Eagle Rock, and it
furnished an ample demonstration of the climbing
ability of both American and foreign stock cars.
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The Oldest Sclf=8triking Clock in the World.

In the north transept of Wells Cathedral, England,
may be seen the oldest self-striking clock with a count-
wheel in the world, having been constructed by Peter
Lightfoot about 1320. This timepiece contains many
devices which testify to the ancient horologist’s inge-
nuity. Several celestial and terrestrial bodies are in-
corporated in interesting movement and relationship.
They indicate the hours of the day, the age of the moon,
and the position of the planets and the tides. When
the clock strikes the hour, horsemen fully armed dash
out of two gateways in opposite directions, and charge
furiously. They strike with their lances as they pass,
as many times as corresponds with the number of the
hour. A little distance away is seated upon a high
perch a quaint figure, which kicks the quarters on two
bells placed beneath his feet, and strikes the hours on
a bell. The dial of the clock is divided into twenty-
four hours, and indicates the phases of the moon and
a map of the heavens. Outside the transept is another
large dial and two bells, on which two armored knights
strike the quarters, each with his halbert, and are said
to be actuated by the mechanism of the clock inside.

—_———— Ce el AW — R
The National Mosquito Extermination Society.
The second annual convention of the above society

is to be held on December 15 and 16 next in New

York and Brooklyn. There are to be participants from

abroad and all over the United States. Important

measures are to be considered in reference to the ex-
termination of the mosquito in the various States, and
much interesting information is promised.

The society has recently issued: its first annual

Bulletin, which is full of useful facts and historical

data relating to the work done during the past year.
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THE CALIFORNIA REDWOOD IN MODERN ENGINEERING.
BY H. A. CRAFTS.

The California redwood (Sequoia sempervirens) has
been chiefly celebrated in its primitive form of gigan-
tic trees; its place in modern mechanics has not been
80 extensively dwelt upon. Yet at the same time the
wood occupies an important position in the industries
of the country, espec‘ially those of the Pacific
slope.

‘While the use of redwood is large and in-
creasing, the supply is limited. The principal
field of supply extends along the Pacific coast
from the northern boundary of California nearly
to San Francisco Bay, and reaches inland only
from ten to twelve miles. There is a limited
area of redwoods south of San Francisco, but it
does not count much in the general supply of
lumber. Humboldt County in the north, which
contains the larger redwood forests, has cut-52,-
000 acres of the wood, but still has left 486,000
acres. It is estimated that this acreage con-
tains 49,000,000,000 feet of redwood lumber,
which at the present rate of consumption, about
250,000,000 feet annually, would last about two
centuries. More conservative estimates, based
upon a broader knowledge of supply and de-
mand and the probable increase in consumption,
give only one century for the final exhaustion of
the country’s supply of redwood. As no meas-
ures are being employed with an idea of con-
serving the supply, this estimate will doubtless
prove to have been pretty nearly correct.

The demand for redwood in the lumber trade
is increasing. Its use is at present almost
wholly confined to the Pacific slope, but the
millmen of the coast are exerting themselves
to push the material into the eastern markets,
especially the market of Chicago. The redwood
in a manufactured state has thus far been used
in the East in the shape of shingles; but its
adaptability to the manufacture of doors, sash,
hlinds, mantels, as well as to making of both
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exterior and interior finish, stave pipe, etc, will be
demonstrated.

The uses to which the redwood is put in California
are almost innumerable; but its employment in the
manufacture and use in stave pipe and tanks is of
special interest. The principal uses to which redwood

stave -pipe are put include domestic water supply, ir-

Redwood Pipe with Steel and Iron Elbows.
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rigation, water power, and outfall sewers. The pipe
is slowly finding its way even into the more extreme
East, the Excelsior Wooden Pipe Company, of San
Francisco, having just secured the contract for in-
stalling a system of domestic water supply in Lynch-
burg, Va. which includes twenty miles of pipe of
30-inch internal diameter. The same company not
long since installed a section of water-power
pipe of the same wood at Cornell University,
New York, of an internal diameter of 60
inches.

But it is in the great mining, irrigation, and
domestic water supply operations of the Pacific
slope that the more striking features of the
use of redwood stave pipes and tanks are obser-
vable. The stave pipes vary in size from an in-
ternal diameter of eight inches to nine- feet;
while one manufacturing company has in con-
templation the construction of a pipe to have an
internal diameter of ten feet. The redwood
tanks are used principally for the holding of
water, but at the same time many are used for
the storing of oil and wine, while they enter
largely into the construction of cyanide plants
for the separating of ores. In the construction
of this class of tanks it is interesting to note that
a former custom of building them larger at the
bottom than ~t the top has become almost entire-
ly obsolete, the modern tank being built in the
shape of a perfect cylinder.

The larger stock tank has a capacity of 100,000
gallons. A tank of this capacity would have an
outside diameter of 31 feet 9 inches and a height
of 18 feet.

The larger-sized redwood stave is .made in
short sections, and the radii of the curves in the
completed pipe lines are necessarilyﬂlong. The
radius of the ordinary curve in a ten-inch pipe
is about 125 feet, while that of a nine-foot pipe
is about 800 feet. In meeting sharp curves it is
found necessary to introduce riveted steel elbows.
In the smaller pipes, however, it is found pos-

Redwood Stave Pipe that has Supplanted an Irrigation Flume.

Laymg a Redwood Stave Water Pipe.

CALIFORNIA REDWOOD IN MODERN ENGINEERING.

Three 54-inch Redwood Stave Pipes Used for Power Purposes.



DECEMBER 3, Scientific American

L RS LIRS R R L S R e T % g -k e
TR R T -q-mm—

\ R i

Bervmere iy

SN

Exterior View of the Temple of the Columns, Mitla, Oaxaca, Facade of the Temple at Mitla. Below Appears the Obstructed Opening
Mexico. Leading into the Subterranean Chambers.

Ruins of the Great Pyramid Teriple Called the “House of the Magician,” One of the Great Arched Doorways of the House of the Governor,
Uxmal, Yucatan. Uxmal, Yucatan.

Aztee Sculpture Representing Two or More Deities The Ruin of a Small Temple on Cozumel Island, Ruin of the Building Showing Remains of a
of the Aztec Pantheon. Height, 10 Feet ; Eastern Yucatan. Great Stucco Face, Nocuchich,
Weight, 12 Tons. Northern Yucatan,

THE ANCIENT RUINS OF YUCATAN AND MEXICO.—(See next page.]
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sible to use cast-iron elbows. In constructing wood
stave pipe around a curve, the staves are fitted to-
gether, partially banded, and then, by applying such
power as the surrounding conditions will permit, the
pipe is made to assume its desired shape. During the
application of the power the staves are driven endwise,
in order to close the butt joints. To bring the larger-
sized pipe into proper curve, it is usually the custom
to employ jack screws.

The use of the redwood stave pipe has been found
especially favorable to hydraulic engineering in the
West, because of its lightness and ease of transporta-
tion. For the construction of pipe lines in mountain-
ous countries, remote from railroad transportation fa-
cilities, it fills the bill almost completely, for the rea-
son that it can be carried in the “knocked-down” shape.
If need be, the staves may be lashed to the backs of
burros, and thus carried into places absolutely inacces-
gible to a vehicle of any kind. When thoroughly sea-
soned, the California redwood has a lighter specific
gravity than almost any other known wood, weigh-
ing only about two and a half pounds to the board
foot. The wood also possesses a great power of resist-
ing decay, for the reason that it is very free from
knots, seams, and pitch.

In the irrigated districts of the Pacific slope the
use of redwood stave pipe is being largely employed
in the conducting of water across deep canyons and
gulches, taking the place of the old-fashioned trestled
flume. Pipe thus employed usually does its work in
the shape of an inverted siphon.

The manufacture of stave pipe is quite a simple pro-
cess, the staves being turned out by an ordinary ma-
chine called a “sticker.” The edges of the staves are
of course cut on radial lines, and the sides on concen-
tric circles that conform to the inside and outside radii
of the pipe or tank under construction.

- - e« r—

THE ANCIENT RACES OF YUCATAN AND MEXICO.—IIL

BY RANDOILPH 1. GEARE.

The number of ruined cities in Yucatan, and the
State of Chiapas to the southeast, is very large. Two
explorers alone discovered the remains of fifty-four
ancient cities, including in Chiapas the wonderful
remains at Ocozingo and Palenque, and in Yucatan
the monumental ruins at Maxcanu, Uxmal, Sacbey,
Izamal, Chichen, and a host of others, in the interior;
and at Tuloom, Tancar, and on the island of Cozumel
on its eastern coast. Among these the ruins of Palen-
que, Uxmal, and Chichen are among the most remark-
able for their architectural forms and ornamentation,
but they, as well as others represented by the illus-
trations, have been made so well known in these col-
umns that it seems unnecessary to dwell on their char-
acteristics in this article, which, as already indicated, is
intended to deal rather with the people than with their
buildings.

The men” who built these cities were, as has been
pointed out, far removed from the condition of nomadie
tribes. Taste and luxury had long been grafted on
the mere wants of the natives. They had learned to
build, not only for protection against the elements, but
for permanent residence. Here, however, as in Egypt,
the remains are chiefly of temples, palaces, and tombs.
The worship of God, the safety of the body after death,
and obedience to authority, are demonstrated by the
temple, tomb, and rock-built palace.

The country of the Aztecs, now called Mexico, was
formerly known as Anahuac, a Toltec word signifying
‘“situated necr the water.” At first this name was ap-
plied only to the Valley of Mexico, on account of its
pumerous lakes. When Grijalva in 1518 discovered the
shores of Anahuac, the country was divided into four
kingdoms, three republics, and a host of small states.
Mexico was the chief kingdom; then came Colhuacan,
Tlacopan, and Michoacan. The republics were Tlax-
cala—whose citizens, for centuries enemies of the Az-
tecs, made common cause with Cortez—Cholula, and
Huexotzinco.

‘When Europeans first landed in Mexico, they found
a numerous race of people called Nahuas, or Aztecs,
who had developed a civilization at once astounding
and incomprehensible to the adventurers. Their in-
dustrial attainments were fully evidenced by their spa-
cious temples and other large and elaborate structures,
which to-day, in part at least, testify to their former
greatness. Their principal community was at that time
in the Valley of Mexico, although, according to tradi-
tion, the original home of the Aztecs was Aztlan, in or
near the Gulf of California.

About the year 648 A. D., seven of the principal
tribes of the great nation of the Nahuatlacs left their
homes, advanced toward the valley of Anahuac, and
subsequently returned. Many years later they set out
again, crossed the modern province of Xalisco, follow-
ing the course of the Tolotlan River, and stopped at
Culiacan. Ilere Huitzilipochtli, the terrible god of
war, demanded that they should build him a taber-
nacle, and that the priests should carry it. The Aztecs,
special protégés of this god, were commanded to sep-
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arate from their companions and to take the name of
Mexi, in honor of their being favorite sons of Mexitli,
which was another name of this war god.

The Aztecs for a long time led a sedentary life, while
the Nahuan natives spread over Anahuac, and covered
it with kingdoms. Thus divided and subdivided, the
Nahuas were for centuries engaged in conflict with one
another, resulting in the smaller states being annihil-
ated by the larger, which in turn would perhaps have
been absorbed by the Aztecs, had it not been for the
advent of the Spaniards. Then leaving Culiacan, the
Aztecs entered Colima, and went as far east as Tollan.
Wandering ever in search of a final resting-place, they
reached Tzompango (‘“‘place of bones’”), a large city
of the valley to which they were destined afterward to
give their name of Mexicatls, and from which the word
Mexico was later formed. Here they were sorely perse-
cuted by one of the generals of the Chichimec king
Xolotl, and they therefore sought refuge at Chapulte-
pec, which belonged to the Colhuas. The Colhuas soon
declared war against them, and the Aztecs were re-
duced to a state of slavery. After fighting successfully
for their masters against the Xochimilcos, in the hope
of regaining their liberty, they were treated worse
than ever, and were finally ordered to leave the country.
Their wanderings began again, and finally they settled
(and this time permanently) near the lakes Tezcoco,
Xochimilco, Chalco, and Xaltocan. Here in 1325 they
founded the great city of Tenochtitlan, now the city
of Mexico, where they reared huge temples and other
buildings.

In appearance the Aztec was of medium height, thick-
set and well-proportioned. He had a narrow forehead,
flat nose, black eyes, large mouth, thick purple lips,
short regular teeth, well set in rose-colored gums.
His hair was black, thick, and coarse, and his beard
scanty. His skin was of a dull copper color.

South of Vera Cruz lies the State of Oaxaca, a region
which also seems to have once been the seat of an ad-
vanced civilization. Interesting remains, including tu-
muli, are known to exist at Tachila, at Monte Alban,
six miles from the city of Oaxaca, whcre there are
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tumuli and pyramids, at Coyiila, at San Juan de los
Cies, at Guengola, at Quiotepec, and at Mitla. Most of
these ruins present pyramidal shapes in combination
with the vertical. The ruins of Mitla are perhaps the
most interesting of all, with their monuments and pal-
aces, which excite universal wonder and admiration
for the power of this ancient people, giants in the art
of building and decorating edifices of stupendous di-
mensions and of exceedingly ornate decoration. There
it was that the Aztecs in 1494 finally subdued the
natives, and it is supposed that large numbers of the
unfortunate Zapotec inhabitants of Mitla and Huaxaca
(or Oaxaca), who had previously become prisoners of
Aheutzotl, swelled the splendid but brutal sacrifice of
human victims with which the great temple of Mexico
was dedicated in 1487.

The cruelty of the Mexican sacrifices of human be-
ings has always been one of theé principal arguments
against the civilization theory of the Aztec race; but
all religion includes the idea of sacrifice, and the Az-
tec sacrifice arose probably from a blended motive of
propitiation and policy. The human sacrifices by that
people were perhaps founded on the idea that the best
way of getting rid of culprits, dangerous people, and
prisoners of war taken in large numbers, and whom it
was impracticable to support or retain in subjection,
was to offer them to the gods. Viewed only in the light
of their idolatry, it is difficult to account for their
intellectual advancement in architecture and other in-
dustrial and artistic pursuits; but as the latter are
readily demonstrated, it must be held*that these mani-
festations of a system of advanced civilization prove
their social condition to have been much more refined
than their religion, from which we may conclude that
the Valley of Anahuac, although a hotbed of priestcraft
and superstition, was also the center of a cultivated
society.

According to the reports of explorers, the chief ob-
ject sought in the erection of the grand edifices at
Mitla and elsewhere, was to preserve the remains of
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their princes; and it is alleged that at the death of a
son or brother, the sovereign retired to this place,
and taking up his residence in a portion of the build-
ing, performed religious services and indulged in cere-
monious grief. Other reports say that these spacious
though solitary abodes were inhabited by an associa-
tion of priests who devoted their lives to expiatory ser-
vices for the dead. Their isolated sites are certainly
well adapted for any purpose of a gloomy nature; for,
according to travelers, the silence of. the lovely valleys
is unbroken even by the songs of birds. A large por-
tion of the valley, overlooked by a noble group of moun-
tains, is said to be still covered with heaps indicating
the sites of ancient architecture; but as most of the
ground is under cultivation, every relic of the archi-
tecture at this point is destroyed, and even the ground-
plans have become so indistinct as to make research
useless. There is another lot of ruins at Mitla, how-
ever, consisting of four connected or nearly connected
buildings, each fronting a cardinal point, and the
whole inclosing a square court. They have been de-
scribed in detail by several explorers, and the reader
is referred to the literature for the facts concerning
the ruins at this place and others, some of which are
illustrated in this article from photographs secured by
Mr. William H. Holmes in connection with his explora-
tions of this highly interesting region in 1894-95.

Many accounts of the peopling of Mexico by the Az-
tecs have been written, most of which seem to agree in
the main essentials, namely, that Yucatan and the terri-
tory of the Zapotecs were once inhabited by a refined
people, who were later subordinated to the Aztecs by
conquest; that regarding the settling of the Vale of
Anahuac, the original inhabitants came from some un-
known place ‘“at the north,” and in the fifth or eighth
century, settled at Tollan or Tula, in the neighborhood
of the Mexican Valley; that this spot became the parent
hive of an industrious and progressive people, whose
northern frames and characters were civilized and not
emasculated by the more genial climate to which they
migrated ; that they cultivated the soil, built extensive
cities, conquered their neighbors, and after perform-
ing their allotted task in the development of the con-
tinent, wasted away in the tenth or eleventh century
under the desolation of famine and unsuccessful wars,
the Toltec remnant emigrating southward; that dur-
ing the next hundred years, the valleys and mountains
of this beautiful region were nearty abandoned, until a
rude tribe known as the Chichimecas came from the
north, and settled among the ruins abandoned by the
Toltecs; and that some years afterward several tribes
of the Nahuatlacs reached the valley, announcing the
approach of another band from the north, known as the
Aztecs.

Thus it will be seen that wave after wave of popula-
tion poured from the north into the valley till it was
reached by the Aztecs, who about the year 1160 left
their mysterious and unknown site at Aztlan. After
one hundred and sixty-five years of wanderings they
descried an eagle grasping in a claw a writhing serpent,
and resting on a cactus which sprang from a rock in
the Lake of Tezcoco. This had been designated by the
Aztec oracles as the spot where the tribe should settle
after its long and weary migration; and accordingly
the city of Tenochtitlan (now the city of Mexico) was
founded on the sacred rock, and like another Venice
rose from the bosom of the placid waters.

COMET ¢1904 A.”

M. L. Rudaux, who for some time past has been mak-
ing some interesting discoveries and observations at
his private observatory at Douville, France, has recent-
ly succeeded in photographing the new comet called
“1904 A.”

From the viewpoint of the discovery of this comet,
the wutility of astronomical photographs is clearly
shown, since it was in a photograph enlarged eight and
a half times that the discovery was made. On the other
hand, this discovery brings into prominence the advan-
tages to be gained by the use of simple portrait lenses
for this kind of photography. The comet 1904 A
was very faint and of about the 9th magnitude,
and yet owing to the rapidity of the objective, it re-
quired a short exposure of but half an hour for the
star to make a sharp impression upon the plate. Con-
trary to what usually occurs, the negative reveals
scarcely any trace of tail, while direct observation
shows a short fan-shaped one.

In the 414-inch equatorial provided with a magnify-
ing power of 45 diameters, the comet was difficult to
see. At the outset, nothing was distinguished but a
small nebulous mass and a brilliant nucleus. After-
ward, there was perceived a wide fan-shaped appendage.
The nucleus occupied internally the apex of a triangle
formed by the fan, so that the front of the comet ap-
peared to be pointed. The luminous intensity of the
tail was seemingly produced by different sectors or,
better, trains provided with a coma. Finally, the nu-
cleus appeared to be multiple, but at instants solely,
because of the great difficulty of observing it,
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WAX FARMING IN CHINA—A STRANGE INDUSTRY,
BY WALTER L. BEASLEY.

Among the novel occupations in China but little
known, if at all, to the outside world, is that of the wax
farmer. The most remarkable feature in connection
with this industry is that the owner’s entire crop is
produced by the free labor of myriads of little insects,
whose eggs or cocoons deposited on the limbs and
branches yield a rich harvest, which is transformed
into pure white wax and marketed at a fair price.
Equally odd and fantastic are the midnight journeys of
the agile and sure-footed porters, who are forced to
hurry along as fast as possible with their loads of in-
sects on their backs hundreds of miles across steep and
rocky mountain passes, ascending and descending pre-
cipitous places which no animal or conveyance could
traverse with safety, in order to land their cargoes in
proper time for the hatching-out season. The American
Museum of Natural History has just received some
specimens of the wax-covered branthes taken from the
field, and the only ones to reach this country so far.
Photographs of the strange creature itself and other
characteristic views are shown and described here for
the first time.

Comparatively little is known of this peculiar and
valuable insect. Prof. C. Saski, of the Agricultural
College of the Imperial University of Japan, has just
reported in a bulletin on the life habits of the wax-
producing coccid (Ericerus pela, Westwood). He gives
much detailed information as to the size, appearance,
and breeding habits of the creature, the salient points
of which are here incorporated to supplement the gen-
eral narrative. Through the kindness of Prof. William
Beutenmiiller, of the Entomological Department, this
has been placed at the disposal of the writer. The in-
sect is more common in China, though it is also found
in Japan. In both countries it selects different trees to
feed upon. The food plant in China is Fraxinus Chi-

Layers of Wax as Deposited by the Insect
on the Branch.

nensis, while in Japan it is Frawzinus pubentreis and
Ligustrum ibata.

The male has a head nearly triangular and of a light
orange color; the dorsal surface is marked with a broad
grayish-brown band. The antenn& are long and com-
posed of ten segments, covered with hairs. The seg-
ments are long, except the two basal ones, which are
shorter and stouter than the rest. The last segment
has on its tip three digitules. The thorax is large,
elongated, and broader than the head. The legs are
comparatively long, light brown, and covered with
grayish hairs. The first pair lie far apart from the
others. The four wings are long oval, and quite trans-
parent. The abdomen is of nearly equal length to the
thorax, and its anterior segment is closely attached to
the thorax by its entire breadth. From the side of the
last abdominal segments there protrude two slender
white filaments, which are much longer than the body.
The length of these is 3 millimeters. The female is
globular in form and 11 millimeters in diameter, and
when found in aggregations is slightly deformed from
mutual pressure. The dorsal part, which forms the
larger portion of the body, is dark reddish brown in
color. The ventral flattened surface‘'is almost oval in
shape, but its large central portion becomes gradually
concave, as the eggs are deposited, and finally gets
deeper and deeper, so as to form a large hollow space,
wide enough to protect many thousand eggs. If the
insect is removed from the stem, the eggs fall freely
off. These are elongated oval, light yellow, with diam-
eters of 0.432 millimeter and 0.216 millimeter. The
female begins to lay eggs about May 1. and the young
larvee commence to hatch out at the beginning of June.
They are long oval, of an orange yellow color. The lar-
vee distribute by crawling about over every branch, and
after molting pass to the second stage of growth. In
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the last part of August the male larve of the second
stage are completely imprisoned within an oval cocoon,
formed by snowy-white filaments, secreted by the der-

Temple Candles made frommn White Wax.

mal glands. Usually large numbers of the oval flattened
cocoons completely surround the stems and branches,
Within these the larvea pass from the second to the
third stage. At this period the antenng, wings, and
legs are all free, and the length of the body is 2.2
millimeters. A few days after remaining in this
state, the winged insect appears through a slit-like
opening at the free edge of the cocoon. The fe-
males go through the same stages of molting, and
vary but slightly in structure and size from the
male. The males appear about the last of Sep-
tember or beginning of October, and flit around
the young females, who are already attached to
the stems and branches.

The tree (Ligustrum lucidum, which produces
the white wax insect grows in the Chien Chang vali-
ley in the western part of China, which is some
5,000 feet above the level of the sea. In March round
brown forms are seen attached to the limbs and
branches. If one of these should be opened, it
would be found to contain innumerable white in-
sects. By a strange law the insect will not flour-
ish or produce wax in its birthplace, and if al-
lowed to remain will drop off in a dead mass. The
Chinese, with clever instinct, have discovered the
exact locality where they will flourish to the best
advantage, and have started breeding the insect
and cultivating the particular food plant upon
which it thrives and deposits the wax-making cocoons.
Transporting the females to the various farming
places some two to four hundred miles distant in the

Night Porter Carrying Wax-making Insects to
Breeding Place.
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Province of Sze-Chuan gives employment during the
season to thousands of porters. One of these wax-mak-
ing centers is Kiating. About the first of May the fe-
male is nearly grown, and the body is almost conical,
with a round base. Iater on it becomes mature, and
begins to deposit eggs. At this time the operation of
removing the females from the limbs and branches
to which they are attached and getting them ready to
turn over to the porter for transit is commenced. They
are thereafter carried hundreds of miles distant, to
where the wax farmers have rows of the special food
plant—a species of flowering ash five or six feet high
(Fraxinus chinensis) upon which the insects feed and
deposit their layers of wax. The insects are first tied
up in a leaf of the wood-0il tree. A number are then
placed in a gourd-like receptacle. These are then
packed into two large bamboo baskets, and carried sus-
pended on the shoulders. Many thousands of insects
are taken in this way by each man on a trip. The
porters have to travel entirely at night with their deli-
cate and precious loads, for the mid-day heat would be
dangerous to the lives of the inmates, as it would have
a tendency to develop them too fast. it is customary,
as the season approaches when the wax messengers are
due, for the various cities and villages along the route
to leave the gates open, so as to afford free and unob-
structed passageway to the carriers. Seen at night
running with all their might, dressed in most cases in
rainproof straw, their flickering lanterns swaying to
and fro with the motion of their bodies, they form
a weird and picturesque sight. On they go, traversing
rocky paths and lofty ascents of the Sze-Chuan Moun-
tains, never stopping until the break of day, when they
huddle up under cover of a shady retreat, where their
baskets can be protected from the heat. They then
prepare their meals, and await the coming of the night
to continue their lonely and tiresorme journey. On
reaching their destination they immediately go to their

Female Wax-making Insect and Eggs.

masters or other agents, who have been awaiting their
arrival. The baskets of insects are forthwith dis-
tributed to the respective farmers, who proceed at once
to place them upon the food plant. They are tied on the
branches in small bags made of leaves, where the heat
of the sun hatches them. Holes are made in the leaves
of the bags in which they are enveloped with a blunt
needle, so that the insects may find their way out. When
first hatched they creep rapidly up to the leaves of the
food plant, where they nestle for nearly two weeks.
After this they begin to scatter, and crawl along the
branches.

The females, after a short period, begin to lay their
eggs, and the males deposit white cocoons, which in
time completely coat every branch and stem. It is the
cocoon of the male which yields the wax. By the first
of September the whole tree is literally covered with
layers of pure white wax a quarter of an inch thick.
This is a beautiful sight, and were it not for the temper-
ature of the air, one might readily imagine there had
been a recent snowstorm in the vicinity. The farmers
cut off the branches, and scrape them. The material
is heated, strained, and turned into molds of different
sizes, becoming pure, white, and hard. The cultivation
and preparation for marlget furnishes employment for
a large number of industrial workers, who convert the
wax into candles for house and street lanterns, also for
the making of temple images and other articles con-
nected with ceremonial worship. It is also used as a
polish for furniture and for imparting gloss to silk.
A tax tribute of this white wax from the Province of
Sze-Chuan is sent every year to Peking. The whole
output of the various wax farmers is estimated to
amount to about $200,000 annually. It is said that the
process is very old, over six hundred years or more,
being handed down from one of the ancient dy-
nasties.
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RECENTLY PATENTED INVENTIONS.
Of General Interest,

SHIELD TUNNEL CONSTRUCTION.—W. 1.
Aims, New York, N. Y. The invention relates
to tunnel construction in the bed of waterways
and other places, the object being to provide a
construction arranged to permit of driving the
shield readily through sand, gravel, and other
loose material, to protect the workmen in the
shield in case of a sudden inflow of water o
loose material by closing doors in the shield,
and to allow of conveniently and quickly placing
the sections of metal lining for tunnel in posi-
tion.

MANUFACTURE OF PLATES FOR PRINT-
ING.—E. A. NEgEN, New York, N. Y. The in-
vention relates to the art of preparing relief-
plates for printing typographically therefrom.
The object is to provide certain improvements
in the manufacture of plates, whereby zinc or
copper plates are produced for receiving any
desired design in half-tone efects, together with
the necessary contrasts of high lights, solids,
and shades to allow of using the plates for re-
production of color-work for flne color-printing.

TRUCK.—H. C. HARrRINGTON and W. M.
ToweRrs, Rome, Ga. It is a very difficult mat-
ter to handle sacks of grain or heavy casks of
merchandise with the ordinary truck from the
fact that in loading material the pressure back-
ward is very great, and unless the truck is held
in position by an extra hand it will often slip
backward, dumping the load and causing re-
loading. The improvement seeks to prevent any
backward movement of wheels when truck is
in position to receive load until the truck is
adjusted out of such position toward a posi-
tion for carrying the load.

Machines and Mechanical Devices.
BREAD-MAKING E.
LyNDS, Newman, Ill.

D.
One object of this inven- -

tion, among others, is to provide a novel con-:
struction for mixing flour and milk, water, or -

other liquid constituent through the aid of a
rapidly-revolving disk, from which the liquid
element will be discharged in a finely-divided
state into the flour, and thoroughly mixed with
the flour in the mixing-chamber.

MUSIC-LEAF TURNER.—N. P. JENSEN,
Ephraim, Utah. The object here is to provide
a turner for use on pianos, organs, music-racks,
and the like, and arranged to permit of conven-
iently turning the leaves successively over in
either direction to permit of operating the de-
vice either by hand or foot, and in the latter
case to render the device especially serviceable
for use on portable racks such as used by band-
musicians.

Pertaining to Vehicles,

BRICK-ELEVATING ATTACHMENT FOR
TRUCKS.—S. P. HEpGES, Greenport, N. Y. The
invention relates to an attachment for trucks,
especially trucks for carrying brick and other
material to be burned, stacked, stored, or dried.
The purpose is to provide stationary uprights
and a movable frame mounted between them
and adapted to carry pallets on which material
is placed and to so construct the truck and
carrying-frame that they will be more sub-
stantial than ordinary,
least number of posts and posts not liable to
bend or get out of shape.

being built with the'

Prime DMovers and Their Accessories,!

WIND-WIIEEL.—E. PAVON Y MORALEDA,
Madrid, Spain. The object of the inventor is

to provide a construction whereby the wheel -
will not be bound or locked at any time by the -

action of the wind, as when one blade is in-:
- berry bexes.

position to receive the pressure of the wind-

the blade in front will
wind, thus preventing the wheel from remain-

be free to spill the’

ing stationary by reason of the wind blowing -

in an angular pocket having fixed walls.

Railways and Their Accensories,

CAR-COUPLING.—R. REARDON, Savannah,
Ga. This improvement relates to automatic
double-knuckle car-couplers. The objects are to

pr0v1ie. for insuring the cer-taln.ty of actu?u. of American Brass Foundry Co., Hyde Park, Mass.
a coupling of the type mentioned, for providing |

an absolutely secure coupling, and for provid--
ing means for equickly and easily uncoupling

the device by autematic action when the lock- - Engine is built by the De La Vergne Maohine Compan y,

ing device is operated to unlock the knuckle. :

The invention is an improvement upon a pre-
vious patent granted to Mr. Reardon, and it has
been successfully used on the Atlantic Coast
Line R. R.

RAIL-JOINT FASTENER.—J. A. GOSSARD,
Jr., South Solon, Ohio. The object in this in-
stance is to provide details of construction for
a fastener which are adapted to be placed in
position for securing together two meeting ends
of track-rails under spring tension of parts of
the fastener by use of suitable tools or be re-
moved by the same means, as occasion may re-
quire, a further object being to provide a fasten-

er that is held in place for connection of the'!
rail ends and their lateral support at joint by

spring tension of its parts only and is devoid
of bolts and nuts usually employed.
MONORAIL TRACTION.—C. E. Farovux,
106 Rue de Courcelles, Levallois-Perret, Seine,
France. This invention has for its object a
method of and means for monorail traction
whereby high speeds may be attained under
good economical and practical conditions. The
device comprises a single rail of suitable sec-
tion, upon which travels the locomotor-vehicle,

"~ to make and market on liberal terms.

which rests upon a truck.
prises a vehicle including a body,
wheels supporting the body,

gage at two points only, guide-wheels bearing
on the upper edge of the rail, a track above
the vehicle, and wheels carried by the vehicle
and engaging the opposite sides of the last-
named rail.

Designs.

DESIGN FOR A CULINARY VESSEL.—F.:
The design
is applied to an open kettle or vessel for cook-:
The body .

H. GriswoLp, Springfield, Mass.

ing fruits, meats, and vegetables.
enlarges from the bottom up, and on the same

near the bottom, is a series of like figures, i
low -relief or intaglio, each comprising a series:
rays radiating upward from a common .
is located, :

of
point where the capital letter X
the whole indicating “X rays.”

Nore.—-Copies of any of these patents will !
be furnished by Munn & Co. for ten cents each. :
Please state the name of the patentee, title of;

the invention, and date of this paper.

Bu_siness and Personal Wants.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Tnquiry No. 6242.—Forparties to'manufacture,on -

contract, small machines weighing 6 pounds.
AUTOS.—Duryea Power Co., Reading, Pa.
Inguiry No. 6243.—
facturers of the wire-wound wooden pipe, in the Uinted
States and Canada.
“ Q. 8.” Metal Polish. Indianapolis.

Inquiry No. 624 4.—

Samples free.

tolg inch diameter.

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

Inquiry No. 6245.—Wanted, to purchase a good
patent er novelty suitable for mail order business.

Handle & Spoke Mchy. Obver Mfg. Co., 10 Bell St.,

Chagrin Falls, O.

Inguiry No. 6246.—For information a8 to process
of making rubber stamps wm:out steam heat.

If it is a paper tube we can supply it. Textile Tube

Company, Fall River, Mass.
Inquiry No. 6247.—For makers of high-grade
tools for school use,

Adding. multinlying and dividing machine, all in one.
Felt & Tarrant Mfg. Co., Chicago.

Inguiry No. 6248.—Fnr parties controlling thesale
of the Belden trip hammers, orfor the makers thereof.

Sawmill machmery and outfits manufactured by the
Lane Mfg. Co., Box 13, Montvpelier, Vt.

Ingquiry No. 6249.—F»r makers of hydraulic pres.

ses with surface abeut 36 x 56 with moving stroke ef
about 2inches or 3inches enly.

Thermo-piles for electrolytic assays and direct-cur- -
rent work. $3 each. Walsh’s Sons & Co., Newark, N. J. -

Inquiry No. 6'250.—For small, simple machines
for ginning, spinning and weaving cotton.

Leyden Chemical Works.
luminous preparations. $88 East 182d Street, New York.

Inguiry No. 6251.—For the makers of the Cheese-

man roller gin, or any other make of roiler gin.

If you wish to buy patents on inventions or sell
them, write Chas. A.Scott,340 Cutler Ruilding, Roch
ester, N. Y.

Inguiry No. 6252.—For makers of vane cutters
and other macmnery for manufacturing baskets and

We manufacture tripoli stones of all dimensions,

Seneca FHilter Co., -
- werd, or toward the center of the curve.

dise, cylinders, etc., samples free.

* Seneca, Mo.

Inquiry No. 6233.—For manufacturers of dyna-
mos.

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

Inguiry No. 6254.—For makers of simple, up-to.
date macbines for boringiron pump cylinders.

Patented inventions of brass, bronze, compositionor
aluminum construction placed on market. Write to

Tnquiry No.
. kinds of 8pring work.

The celebrated *“ Hornsby-Akroyd” Patent Safety Qil

Foot of East138thStreet, New York.

Inguiry No. 6256,—For the address of the manu-
facturers of the ]:LadﬁeId apparatus for trearing disease
by vacuum.

LIVE MAN WANTED..—If you have $5000 and want
$1,000 yearly in manufacturing business. Big demand,
no cempetition. Write Ma¥ufacturing, Box 773, N. Y.

Fnguiry Noo 6237, For nwredies meking machin-
wry Lo mppulieliuring wood aleolol

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

The SCIENTIFIC AMERICAN SUPPLEMENT is publish-
ing a practical series of illustrated articles on experi-
mental electro-chemistry by N. Monroe Hopkins.

PATENT ON PUzz1E.—Manufactured cheaply, car-
ried in vest.pocket. Wish to place with manufacturer

3265 16th Street, San Francisco, Cal.

WANTED.—Pattern and model makers by a western'

manufacturer of hardware specialties. Must be first-
class workmen.

ferred. Model Maker, Box 773, New York.

PATENT FOR SALE.—Quick acting safety, double:
chain car brake, used and endorsed by R. E. Rinning, -

Chief Electrician of the Union Ratlway Co. of New York.
Address Safety Brake, Box 773, New York.

The invention com- '
flanged - |
a rail having in--
clined sides with which the wheel-flanges en-:

CAREFULLY.—You -

For the address of the manu- .

For makers of round, woven .
wire belting or round chain belting, sizes from Y inch -

Sole manufacturers of al-'

6255.—For parties engaged in all.

Chas. Henry,

Young men ambitious to excel pre- ;

and Queries.|

HINTS TO CORRXSPONDENTS.

Names and Address must accempany all letters er
no attentien will be paid therete. This is fer

. eur infermatien and net fer publicatien.

- References te fermer articles er answers sheuld give
date of paper and page er number ef question.

Inquiries net answered in reasenable time sheuld be
repeated: cerrespendents will bear in mind that
seme answers require net a little research, and,
though we endeaver te reply te all either by
letter er in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in eur celumns will be furnished with

the same.

Special Written Information en matters of personal
rather than general interest cannet be expected

. witheut remuneratien.

Scientific America.n Supplements referred to may be
had at the eftice. Price 10 cents each.

Books referred te premptly supplied en receipt of

price. .
Minerals sent fer examination sheuld be distinctly
marked er labeled.
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i (9486) A. H. 8. asks: Theoretlcally,
a rifle ball (or any body) fired vertically should
;return with exactly the same force. Practic-
ally,
capable of a penetration of say
of wood at the muzzle will hardly
dent the same wood on return. Please ex-
plain. A. 'The resistance of the air, which
is very great in a body with a high velocity,
prevents a rifle ball from rising as high into:
the air as it otherwise would, and hence it
- does not have as far to fall as its velocity on
leaving the gun would indicate. The air also
retards its fall, hence it does not aceuire as
_great a velocity in falling as the height from
“which it falls would require, Both in ascend-
ing and descending its velocity is reduced, and
hence its force on reaching the ground is much
less than the velocity with which it left the

four inches:
more thawu;

anyone who has tried, knows that a ball:

addresses ef heuses manufacturing or carrying:

muzzle of the gun.

(9487) H. H. asks: 1. Is the horse-
power of a motor calculated the same as the
horse-power of a steam engine? A. The"
horse-power of an electric motor is calculated:
by multiplying the volts and amperes togeth-:
~er, and dividing the product by 746, 2. We
have 4 circuit carrying 100 volts through
5,000 ohms resistance; if we add 1,000 ohms .
more to the circuit,
will we have to have

how much more voltage:

in order to have the:
_same results at the end of the circuit? A:
‘If you have 100 volts acting through 5,000
- ohms resistance, you have 1-50 ampere flow-
ing. To bhave the same through 6,000 ohms
, you will require 120 volts pressure. First
'case: C = B -+ Rj; or 100 -~ 5,000 = 1.50.
| Second case: B = C R; or 1-50 X 6,000 =
120.

(9488) G. A. B. asks: We should like.
to get your valued opinion on a discussion
with reference to sharp turns made by wvehi-
- cles in general, and shall feel greatly obliged
- if you will submit your answer in the next
issue of your paper. A contends that when
-an automobile makes a sharp turn, the outer
wheels leave the ground, and the weight is all
on the inner wheels; whereas B claims the
inner wheels rise, and the weight is on the
outer wheels; as proof, he offers as example
the toboggan slide, where a person is thrown
toward the outer end when it makes many
turns. A. The centrifugal force developed by
a vehicle in turning a corner causes the wheels
to press outward, and the vehicle to overturn:
if the velocity is sufficient to throw it over.
It is inconceivable that a force directed eut- |
weard should cause the vehicle to be upset in-
To off-
set the outward pressure of a train, the outside
rail is raised on curves in building railroads,
as can be easily seen by looking at the ele-
~vAted tracks in the city. The elevation is cal-
-culated to be sufficient to render the pressure
| on the inner rail again equal to that upon the
outer rail; to tip the train in again, enough to
balance the effect of the centrifugal force in
. tipping the train outward, and tending to up-
set the cars toward the outside of the curve.!
In bicycle tracks, where the vehicles often:
take the curves at high speeds, this elevation -
of the outer side of the track is very great,-
and in addition to thls the rider finds it neces-:
"sary to lean in a great deal, to balance the
tendency to upset toward the outside.
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Brick cement and glaze, fire,

Fisher .....iiiiiiiiiiiinininiinnnnnnnns 775,384
Brick er tile cutting machine, W. R. Cun-

Ningham ...viiiiiieninieenennnanans 775,800
Brick, paving, A. F. Kneblech .... . 775,905
Brick, refractery, . F. B. Berger. .. 775,887
Breem feuntain attachment, J. W. Shroyer. 775,460
Brush, B. A. Capebhart . 775,696
Brush drip, W. BDunkar ............... . 775,526
Brush machine, rotary, R. Y. Yeomans... 775,79
Buckle, A. Steiner .................... . 775,688

. Buggy beet spring, W. R. Bradferd...... 775,344
Building bleck ferming presses, lewering

stand fer, G. H. Penten ............ 775,347
Building blocks frem material mcludmg

hydraulic cement, manufacturing, H.

Warden ...oiiiiiiiiieiiiaas .. 775,588
Building structure, . Hazen. . 775,703
Burglar alarm, electrlc, A. Getto - L. 175,723
BRutcher’s stay, Baumgart & M.ller ... 775,619
Butten, S. M. Merrill .............. .. 775,375
Butten, J. V. Pilcher . vo. 775,457
Button, collar, H. T. Murphy.. . 775,607
Cabinet, BRigelew & Hullherst . .. .... . 775,594
Cabipnet maker’s clamp, H. Jergensen.... 775,659
Cabinet, sanitary, S. L. Stuart ...... 775,410
Calculating machine, J. G. Zellman . 775,667
Culender-roll, I, R. Beck .............0.. 775,438
Camera, folding pocket and focal

shutter, S. Wright .......ciiieeen 775,437
Camping eutfit, B. T. Abercrembie........ 775,766
Can bedy fm'ning and side seam seldering

machine, cembined, Williams &

Leavitt ... 775,880

:Can bedy mach .

MCEITOY  trieienarnnrennnnenneinnnenns 775,340
Can capping machine, C. B. McPenald.... 775,339
Car, F. E. Hebbs ..viviiviiniiiniinnnnns 775,490
Car body and truck, E. S. BRennett . 775,644
Car ceupling, C. F. Christy ........ 775,698
Car ceupling, W. F. Wendt 75,789
Car ceupling, P. Hien ........ 775,902
Car doer lock, vestibule, A. W. Zimmerman 775,617
Car draft rigging, railway, W. H. Miner.. 775,606
Car fender, street, J. M. Wilderman...... 775,358
Car fer single rail elevated railways, F.

B, Behr ... ... .. it 775,743
Car, miner’s, W. J. Neilsen . . 775,778
Car replacer, H. J. Campbel . 775,441
Car replacer, B. B. Ketts . 775,705
Car seat, F. K. Fassett . 776,628
Car step, folding, J. A. Kratz ............ 775,366
Car swinging deors, actuating device for

freight, ®. A. Hitchceck ............ 775,402
Car underframing, Williamsen & Pries,

775,484, 775,485
Car underframing, railway, G. I. King... 775,301
Cars, crane attachment fer leading er un-

loading, J. Leightham ............... 775,832
Carbureter, explosi ve engine, G. F. Swain. 775,614
Carbureter, hydrecarben engine, Burten &

Seibel ... e e i 775,563
Carbureting means, air, W. H. & G

Russell .......ieiiieiiniininnrnnnnens 775,859
Card clething strickle, H. L. Miller.. 775,842

Carding engine drawing eff device,

Bastweed ........c..coouiiiii, 775,804
Carriage tep bow spring pretector, .

SOBY i et i e e e e e 775,683
Carrier. See 'Trace carrier.
Cash register with distant indicatien, W.

H. MUZZY .ivviiiiiiiinniinnnnninnnnas 775,380
Caster, A. C. Stebbins .,.... . 775,584

Cement, burning, M. Williams .
Cement kiln, retary, T. A. delson

. 175,693
775,600

Centrifugal machine, A. C._ Van Kirk. ... 775,320
Centrifugal separater, J. J. Berrigan . 775,415
Chain cennecting dence, C. E. Smith...... 775,355
Check, recerd beek, and binder, bank, M.

A, HOWe t.uiiviiiiniernniiinineeians . 775,821
Chimney soot cellecter, C. Prangemeier.. 775,500
Chipping machine, F. B. Philbrick . 775,382
Churn, S. McClane . . 775,848
Circuit centreller, A. . Scet . 775,665
Circuit contreller, electremagnetic,

DY 3 o T 775,692
Clamping device, L. P. Halladay . 775,399
(b npng device, E. V. Beddy .... .. . 775,615
Clethes line suppert, H. J. Merz 775,760
Clethes pin, A. C. French ..........cc.cvun 775,561
Clutch eperating mechanism for

P. Clarke .....iiiiiiiiiniinnnnns 775.345
Clutch er ceupling, frictien, H. D. Loria.. 775.757
Ceat adjuster, W. Beam ......c000000. 775,508
Ceating machine, C. B. Wisner v.. 775,894
Ceffee machine, S. Sternau, et al. .. 775,481
Ceil spring, T. A. Shea ......... . 775,582
Cein centrelled slet or vending machine mld

cein testing mechanism therefer, L.

J. DISSEI tivieiiireaiericaaans 775,671
Celumn, R. Hegener ............ . 775,489
Celumn, weed, J. W. Hartmann 775,365
Celumns, etc., binding device for, J. W-.

Hartmann ...ioeeieiiiiieereicinnnaans 775,351
Cempeund engine, G. W. Sutcliffe. . 775,318
Cempress, J. Shipway .....ovveiiiiiinianns 775,611
Compressers, etc., regulator for, R. Cen-

LT 1 775,391
Cencrete wall melding dpparatus, Shute &

Henschen ...o..evuiviienninaan 775,866, 775,685
Cendenser, variable air gap, F. F. Strong 775.871
Contreller, E. Schattner .. 775,501
Cenvertible chair, E. L. Thompson.7 ‘387, 775,388
Ceeker and presser, steam, A. J. Ketelsen. 775,827
Cooling heated surfaces, means fer, Sager

& Green .....civiieienrnrnnnnnnsannns 775,860
Cepper eor like metals frem their eres,

separating, P. & A. Weiller ......... 775,548
Cern pretecter, J. Pegen ................. 775,897
Cerrugating apparatus, J. A. McConnell .. 775,495
Cotton chopper, T. J. Hollingsworth...... 775,533
Cetten chopper, J. A Heguc............ 776,771
Cetten picking machine, G. A. Lewry.. 775,451
Cetten picking machine, J. F. ()’ Shaughncssy 775,456
Cetten press, A. B. Thomas .........c0u.. 775, 181
Ceupling, J. & J. O. TimmS........e.cuus 775,615
Cevering, weatherpreef, Rugen & Abra-

ham ... e 775, €36
Ceverings, apparatus for making non-cen-

ducting, J. McCennell,

775 538, 775, 539 775,844
Ceverings, making nen- conductmg, J.

McCennell ....... .. iiiiiiiiininininns 775.49-1
Crate, banana, B. B & M. B. Hogohnn 775,491
Cream separater regulating device, J.

Berrigan  ....ci.i.iiiiiiieen i . 775,467
Creamer, cenh‘lfugul F. .T. Arend. 775,464, 775487
Cultivater, A. H. Kopperud ...........c000 775,906
Cup. See Grease cup.

Curb, G. S. Pu Fossat . 775,624
Curb, gutter, and drain b y . 775,791
Current distributien system, alternaﬁng,

A. E. V. Meissner ...........coveeene 775,636
Current meter, alternating, E. J. Berg.... 775,439
PDamper regulater, J. B. Rewne....... . 775,468
Decey, W. Riggs ............. . 775.545
Decoy duck, W. Riggs ... 775.580

Desk, wall, W. E. BUrks .v.....eeeseesr. 175,646
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Detachanle handle, W. I. Lyen ............ 775,662 13 Foot and MEDART Ladder elevater, self supporting and exten-

Die, G. Keppler ... 775,826 iar e 2 sien, E. Maxey ..c.....ove00uns 00 ST 776,373
Die press, A. W. 775,354 = Screw Cuttmg q9 Boat Buﬂdxng Matenals Ladder, pertable, M. Tetzlaff ..... 775,488
Deer fastener, st A 1t matic Lamp base, incandescent, A. Swan .. 775,689

AT S C O 510 CRRR: f STCRNNPSPI B 775,618 . Cross. make possible the construc- | Lamp, clectric are, T. L. Carbene .. .. 775,442
Deer, sidewalk, 1i. Jehnsen ..... . 775,425 Foed a es . d Lamp, miner’s safety, R. C. Simpsen . 775,782
Deubling and twisting machine, 5 tion of high-class boats by | Lamp er gas light helder, mevakle n-

LT N § U 775,650 FOR FINE, ACCURATE WORK amateurs at a small cost. descent, J. H. Stanten ................ 775,504
Dewel pin nakingwna;hiuRe,bU. F. Stewart. ;;g,g{% Send for Catalogue B. Send stamp for catalog Lamip secket, plural, R. B. Benjamin, re- -
Draft equalizer, V. K ebinsen.......... ,312 J RENGCHNE G 0 0 50 6 6500 db 0005 © olooGEB00 0 4 2,2
Draft e:ualizer,’ N. N. Egge ...ovvveeennnn 775,748 SENECA FALLS MFG. CO. Lamps, resette fer suspending er supperting
Drawing and twisting er spinning wersted 695 Water Street, d FRED MEDART incandescent, H. E. Ressiter .......... 775,779

or ether yarns, mechanism fer, S. Seneca Falls, N.Y., U.S. A, 3545 DeKalb Street, St. Louts, Mo. Lan;{ reller and harrew, cembined, J. H. S

S o o QT o U RN, 8T8 0 0 0 A 775,690 | ASSWMANT . ovtvvieerrotraestastacanans 107D
Dredge, chain sand, R. Smith... . 775,686 Latch, deer, R. . Pinegar ..... . 775,854
Drier% 'Andrews & Leewenthal 775,717 ) T"ECUPPERCUP Lathe, autematic, L. T. Kline Ll 175,302
Drying machine, Precter & Schwartz.... 775,763 - Leather, treating, P. Magnus 3 ... 775,839
Drep light, V. A. Menuez 775,304 Its triangular shape prevents | Lens cembinatien fer preducing virtual im-

Drum, E. T. Turney ........ . 775,711 (E}Jltamzlmgt ml% glvestﬁhre%ltm%fg ages, M. ven Rehr ................... 775,353
) o -T12 the capacity of any other Clp IO | TLetter wex, J. N. Nutt ............. 775,643
%)z:tn sirgl)::';tfirgll?dﬂ,cclnlec?cr (ol McV ;;g’gé‘f attachmg pavers together. Level, adjustable, G. H. Whiteheuse L
Dye, Blue anthracene, M. Kugel ........ .. 175,368 Best & Cheapest. All Stationers. Liml. ar%iﬁcial, L. A. Weisser .

Dye, dark blue sulfur, A. L. Laska...... 775,570 and Turret Lathes, Plan- CLIFPER MFG. CO. Ligquids, heating, A. Waldkaur .

Dye, green anthracene, M. Kugel.......... 775,367 goo‘t and Power ersf Shnpers and Drill Presses. / 401 West 1241.]; St., NeW'York, US.A. | Legging sled draft mechanism, H. B. 5

Dye, green blue anthraquinene, M. Kugel.. 775,369 | SHEPARD LATHE CO.. 133 W. 2d St. Cincinnati, O. L o6 and. iformation wiite to e, | %My We I Draper ...,
Dyeigg, etc"t %pparatus fer, A. Fanlk- Pazd - BRASS OR STEEL Tor free samples and inform: . 4 ‘% I_SI %:‘::er i

AURET, CTLIAT™ . . omgiges o srsrsie o Hole o o slelofols + y = = .o
Electric circuit centrelling switch, M. W. FRENCH ERMAN K , lappet, J. C. Breeks

ot ol 775,445 —G erosene “g ne lay dewnlield, I 8. Weed
Electr’ilcy centreller, Smith & Lippert..... 775,317 SPANISH ITALIAN I I Leem let-off mgchamsn;, J. T. Meats
Iilectric current generating apparatus, C. — Nothing but Kerosene Oittao run it Leem picker stick metien, G. Beisvert .... 775,890

S. Bradley.... ...iiciiiiiiiiianeaaaan 775,891 Leem shuttle, Gregery & Brewn .......... 775,420
Electric furnace, A. C. Higgins... ... 775,854 Speken, Taught and Mastered Simple, Sate and Efficient. Needs little | Leem shuttle, check, F. Ott ............. 775,308
Electric heater, E. P. Weggen. 775,714 brough the attention, is less likely to get out of | Leem shuttle lecking means, M. L. Stenc.. 775,868
Electric machinery, dyname, H ’ g order, and is cheaper te run than any | Leem temple, A. Mecunier ................. 775,775

) , H. o e LANGU AGE ) other engine manufactured. Economi= | Leem warp step-metien, J. T. Meats ... 775,452
Electric machines, regulating dyname, W. ’ cal and Easily Operated. Machine element, C. D. Rice ........ ... 775,735
Y - 775,453 PHONE- International Power Vehicle Co, | M2il bag deliverer, W. D. Briges . . 175,517
Electric  meter, alternating current, B. g T 0 Stamford, Conn, ’ IEV/II’;:II ::;:, {icH'B}{nl.Spe&' et o s . ;?{gv‘égg
Bleotsic time “switch, 6. "B, Meare.. 1111, TaoiA METHOD || | Manar e Sptain i, 6. R 11 TS
i Wi . g andrels, machine fer greeving wire, M.
Electeic, ftansmission Jeystemm, C. G. & E. J. e Combined with THE ST. LOUIS FAIR. Stadler ............. B ol e ... 775,613
ical energy, cenvert ing fuel energy . The Rosenthal Rates and many unusual privileges. Special | Manicure implement, ¥. B. La May ....... 775,568
Elecitrtiiccal I;uerIgo{l’e A e 175,472 ¢ S Sllegﬂwi"eastfe 03 ceesrtam dates. Full informatien on appli- | Mat, Nerten & Knauff ..oevvennnnnnn
Electrical register and system therefer, L. ’ QMIMLON. [Siemisie cation tolocal Ageunts, or R. E. Payne, General Agent, Matech scratching device, B. C. Cele .......
Schmidt . 775,408 Method of -| 291 Main St., Buttalo, N. Y, or A. W.Ecclestone, D.P.A., | Metallic fabric, E. A. Bedient ............
Electremagnetic brake, RO Lowry, o ’ Practical Linguistry 385 Broadway, New York. Met:ils frem their eres, extracting, H.
75,834, 775,835 e e ONZy . g g Fopercokoxorers 3 e EaIIore Tt e 510 SEER +
Elevater safety step, Rebinsen & Casey.... 775,3{)8‘ The Latest aud Best Work of Dr. Richard 8. R.osent.h;! OU USE GR'NDSTUNES ? 11\&11%02;2101“0“I‘C.V[;;ec‘l;m‘%mémg. 5 5
O tager e, andem | compound T 115,376 | | RSO WORD AND ERRANE. A Tow minn te’ practice [f so we cun suppiy you. Al swer | Milk receptacle leck, V. Geedchild ..... . 775,397
Engine speed regulater, 5 | | severaltimes a day at spare moments gives a thorough o R e oy | Milking device, V. 0. Johnsen .... . 775,726

Lesch . 775,908 mastery of conversational French, Geriman, Spanish, or Specialtyof selectng Stones tor all spe :P:;gtréng' 2‘1,1]:31].;) I . ;;g'g;g

% 9 Ttalian, H fe f A ) ) - . . P
EEE%:E:S Sti;%aniesgmc?grmtﬂ for explesive, 712328 * Send for testimonials, booklet, and letter. cial nurnos«;?. Ask for catalogue | \ig1gine apparatus, C. P. . . 775374

P. J. Sheuvlil «eeeveveeeeeeeeeeeennns 775,385 International Language-Phone Method, The CLEVELAND STONE CO. 1§1I l:mg nac!;]me F. W. Hall 775,530
Eraser, F. W. Warren ........cceeeeeeeens 775,616 1101-¢, Metropolis Bldg., Broadway and 16th St., N.Y. 2d Floor. Wilshire. Cleveland. 0. ) fl:g”llac ine, centrifugal, J. C. F. La-
Evaperating apparatus, vacuum, C. Ordway 775,577 = = Mep .‘1'} vslpé'r' R T B el . ;;g.ﬁzé
Evell’ienigsggld grading machine, E. P. Nichels, Pty WATE A PERPETUA LSUPPLY For Either — Mertising machine, D. W. Ci:Sle'. ! . 175745

__reiss BT R R LR R R R R R E wusually means serpetual ex- = Meter case and gear, L. S. Pfeuts ... 775,311
Exaeiing deyice,, R, Hattersen g L pense. The windmill and gasoline engine Hand or Power Meter frame, 1. C. DUnlap ................ 775.446
y:ermgmg machine, S' itter 5,3 o are costly to install and run. iagara Meter vaperizer, hydrecarben, A. Wassmann 775,321
Explesive engine, P. Schmit ... 775,31 dvdraulic Ram_ will work con- This machine is the regular hand machine swp- | Music leaf turner, 1. J. Clarke 775799
Explesive engine, C. & W. Hibh: a 775,819 tinuously wherever there is a running # plied with o power base, pinion, wuntershait, | Musical lnstrunen’t H. 7. Iskell .. ... 775.658
[ixtensien able, 3 itchell ...... B o stream. othing to ow down, blow etc., amd can be worked as an ordinary power i
Ext i table, J. Mitchell 775 3?7 Nothi bl d bl R d ked di Musical instrument F. O. Gutman 775,817
Eyeglasses, L. Kirsch ............... . 775,828 up, or require attention. Requ‘l'es "machine or aken from its base for use as 3 Musical instrument devices, autematic
Fabric ceating machine, J. H. Shugg . 775,684 less he%d of water }\(J)operate than 2:“‘(11v$asc\g2ifr oLequ} gtfm':l':le ::ts;ulglge‘;le iR N Rt ’fcr nelch;é)::&g
o, + + . S| 00T, ] el C
%:w::}:;"ggat.enllﬁvL'BT'l\IIﬁal:i.n """"" g ;;g‘ggg %givrs.ﬂtcgtt‘aﬂ]aénu]e freg?e’r TLoedsifne —price list free on appiication, - Sharps & Ceeper, reissue
, W. B. Miller ............000nn 4
Fastener or helding device, G. A. Danielsen. 775,801 Niagara Hydraulic Engine Co., % N, 15, THE CURTIS & CURTIS CO., “SlgalBL"rSJ;S“em tremele at
Fastening device, .J. F. Werle ............ 775,433 CHESTER, PA. Runie £ %410, R. H, 6 Garden St., Bamorrort, Cox, | Nail blanks, machine
Feed water regulater, W. A. Ga}'rigus ... 775,396 ? = e % i X o Perl’;ins .......... 775.499
Feed water regulater, steam beiler, Weeds l\javal arehitecture, G, F. . Bloch.n'a'nlx']” 775,883
A D I 55500800 000000000800 0 0 AORRP 775,412 Nut, etc., meld, Bene & Reid )
- 1
Feeder, autematic beiler, N. F. Readheuse.. 775, gg) 0il bumer, R. VIelirum ..
Fence, J. A. Le Hew . 775,335 0il urner, A. N L IT5.762
I‘ence, H. Meinecke .... . 775,759 0il bumﬂ. Blue flame, W. R. J :
Fence' pest, E. Bruley _ ... .0 So.. 115,518 JUST PUBLISHED Oil can, J. B. AIKers ......... e e ekt
E‘:Eﬁgrp.sste'e%affeyd:;SSlnger ------------ 775,715 Olee rfsmt iromn ﬂ}e é’ﬁdh“ citrus fruits,
Ao 3 S : o extracting eehan ............. 775,502
Fertilizer distributer, T. J. Waddell ...... 775,357 Oleo resineus broduet frem citrus fruits, B. g
Tile Spapery Co Hi Bhelly ol iree s ; ({5430 e 775,546
File, paper, M. G. Bristew . 775,845 o Ordnance, W. H. Bevans .... H
Filter, Mehnert & Pape 775,475 escillati tor, T. M. Ieet 716,123
i , M & Pape ..... J 147 er n e illating meter eote ... 5,5
Filter, eil, R. K. Williams . 775,323 l I I 1 C a S a S Paper making apyparatus, R. Binns : 175,511
g:;: ::g:g:, é\)l. BA. HI:lvsgmau i : E;g,?{())i lr:"aper p,\;lp, produclt]un of, I. Kitsee ...... 775,829
i wpe, O. B. Ve iliiieaaaiiaaas ) aper shaping machine, C. H. Dunning .... 775,330
Flrel\leiﬁgugmshmg sprinkler, Tl PaD!ir trimming er cutting teel, H. Sg Wil-
) Is - : E 5 n r n A (ofoieels eitle e caavuonces Poeacconsenaile 775,434
F“et;’:;etl;sf - Mcegllul?;har e ReT a a e S Pavmgl‘)l}ck(:r‘%e}f fer use aleng tramway
. M. . H rails, J. G. Welf ............ ... ...... ,
Firepreef cevering fer celumns Pen, fountain, A. R. Leik . . ;;g g(s)g
i Olliek ..o 775,662 . . Penhelder, W. H. Reed .... 775,734
gporest. fugein B B 5y - o 4to. 11x13% inches. Illuminated Cover and Fencll 4. D K. Lymger iy
, W. E. Kech ........ . i 8 " :
Fish trap, A. L. Breeks 3 .. 715,389 275 Illustrations. 340 Pages. Price, $10.00 Pencil sharpener, K. P. Levej Ll T15707
FI:‘%m; vtaukl lqdlcazcr,CRaIr)ltz ~§‘ Cellin . . ;_7{?)?‘113 glﬁencl Conﬁpcund C. Gentseh .............. 715,814
ushing device, . C. Davidsen .......... L enograp repeatin, attachment, B. L.
Ferces eue te inertia and weight of vaive ] ATEel .o s L 15,501

gear, device fer relieving, L. D. Levekin 775,57 Phetegraphic printing frame, Smith & Hauer 775,785
Frmt pl'cker, J. W. lBuchSani}l e o e ;;g,gég B y B A R R F E R R E E Photcographm printing frame - suppert, .uS

Furnace reversing valve, uss . g 5 umnmings  .....oiiiiiiiiee.., . 775,655
Furniture, article eof, ‘G. W. Bent ..... . 775,466 N : . . — X Phetegraphic shutter, J. 8. 5 o 775,43G
Fuse, I}P"JCCtlley J. B. Semple ....... . 775,861 Editor of Scientific American Building Monthly, Corresponding Member Pick, miner’s, W. Ashert . 775,325
e ar e T Mty B 110561 | of the American Institute of Architects and of the Royal Plckﬁznsﬁfks, adjifialle backstep far, O, o

, 1. H. . . s 0 J ol e G ey Bemsen o . AW R e I kekkeiele y
Garment supperter, M. P. Zind .. . 775,882 Institute of British Architects Pictures, preducing invisikle, E. Deberenz.. 775747

Gas wurner, atmospherie, F. Gress . 775,é10 P1pecctvermg and making same, J. A. Mc-

Gas generater, H. Weigle 775,841 ennell ... .. ... .o oo, 775,537, 775,541
ias gener:«ltcr,Y acetylene, E. R. Ceek ...... 775,700 Pipe cevermgs, apparatus fer me dmg, . .

Gas meter pretective valve ceupling, F. L. MecCennell .......oiiiiiiinnnnnnnns 775,540

Iinnegan  .......iciiiiiiiiiia., o 775,648 Pipe expanding and flanging machine,

Gas purifier, centrifugal, A. Steinbart.... 775,462 metal, L. D. Levekin ............... 775,574
(Gas purifier, centrifugal, F. V. Matten .... 775,758 Pipe finishing teel, flanged, L. D. Levekin. 775,572
Gasolene light generating machine, T. A. Pipe threader, D. Edwing ............ i 775,721

DS PRir i e s cscsssscscasasessss PR 775,746 Pipe wrench and cutter, deuble acting, G.

Gate, G. . Meers .. 775,306 ; E. R. Rethenbucher................. 775,681
Gear, change spee: Plane, J. Muehl ............... . 775,378

i Davies ......... . 775,603 Plastic cempesitien, R. MecCarrel . 775,631
Gear, drive, A. Mills ....... 775,476 Plastic material melding apparatus, J. L
Gear mechinism fer machine MeCenn®1 ... ... 008 e e .. 775,542

V. T. S. Jehnsen ..........cceeueuunn 775,471 Plate er saucer helder, J. E. Tw1tchell . 775,874
Gin nb L. W. Kllman ...... . 775,349 Plewshare sharpener, L. J. Cex........ . 775,346
Glass, chlppmg, P. J. Handel 775,818 Plewshares, manufacture ef landmdes fer,
Glass grinding machine, Geehring & Treche 775,816 £ Jarmin ...ieiiiiiieiieii i, 775.424
Glass manufacturing apparatus, Wilsen & Pewder charger, Lippart & Warren...... 775,629

DUl T . e B Ptk Ll - « P 775,740 Pewer transmitting and reversing mechan-

(‘las(s}wapre,l machine fer making hellew, G o e Preciis:;s’ gét;ﬁyg::g‘scrés“ e 775,409
4 (I R R ol A A ¥

Gleke, cellapsible, R. D. Gallagher, J . 775,364 extracting, J. J. Bemligan .......... 775,414

Geggles, meter, H. Newbeld .............. 775,381 Precieus metal frem eres, extracting, J.

Geld from ercs, extracting, H. R. Cassel... 775.597 Ji Berrigan ..., 5.yl - -pEenl e - e 775,509

Gevernor, explesive engine, C. & W. Hisbard 775,820 Precieus stenes, apparatus fer cutting and

Grain Winder attachment, H. C. Raesner .. 775,341 B - . Pelishing, I". R. Kneip .............. 775,567
Grain drill distributer, F. R. Packham ... 775,851 . Press er machine fer making saggers, ete.,

Grain separater and dust cellecter, cem- . nunuunnn ooy e’ MOONNNY > {3 W. Leigh BR00aastaaag6aoguoaad, 90 775,706

»incd, H. R. Draver ... 775,418 - rinting press shee elivery apparatus,

Grate, E. R. Caheene ... 775,328 cylinder, W. 8. Husen .............. 775,857
QGrate eperating appliance, G. A. Ellis .... 775,395 Pruning heek, C. Gregery ............... 775,649
Grease Ic)u F‘.g H.pch LN, e 775 ()iST Puller. See 'Spike puller.

19 2 3 & .

Grinding machine speut, C. H. Nerten.... 775,708 Pulp beating l]aC’gll]e, I_A. A Thomas..... 775,873
Hacklm% machine fer flax, R. H. S. Reade . Pulpwl.l.llils, é]e“%ahggfg};t}mis effiuent frem =
et Al. ..... el hehehekes ke SRRk + « o (Sheke « skokefe ,352 s . . RPN b
Hammer, pneumatic, C. J. Smith .. 775,784, 775,863 gull;;pweab_ an(d} s;iool,BR. ltStmnq . ;;g,gég

Hand brake, H. B. Vickers .......... ..... 775,713 ump, air, G. L. enne . s
Hat pressiﬁg machine attachment, W. H. g""e‘fl gtoivinéor,c RiVC.Il{]m‘er . ;;g'gsé

Kendall . 775,825 un cke 5 . Ruen .......... 0o 0
Hatc;es, trap ete., apparatus Pl’aunclhyingnbalg: a%)(paratus, C. 5 5 7??) gg;

eperating armered, W. B. Cewles ..... 775,768 uzzle, . a eung 7
Hay er grain leader er unleader, W. Keuns. 775,773 Pyretechnical cempeund, Hufnagel .. 775,822
Hay press, E. A. Smith ................... 775,612 Radiater and ventilater. heat J0T. Ixulage 775,(] 33
Hay rake and elevater, Irish & H. . 775,751 Rail fastener guard, D. F. Yaughan.... 775,738
Head gate, fleating weir, Hart & Fau‘all . 775,632 Rail int, A. L. Stanferd .......... .. 775,386
Heater and mixing faucet, L. M. Heeper... 775655 Rail nt, M. Barschall ceveae. 775,643
HighStfrequency apparatus, portahlehg‘.gcg‘. it ﬁ:lill\\?;;rm’ccggtm% Eglléi;vity R 775,852

03 o b 99000 00a00 004 o b A ,869, H i ) . . ;

Hee, J. J. CoSten .......ccccuiuiuiieeennnnnn 775,701 L Baun ...l R R AR RERERRE 775,702
Heney or sectien bexes frem hives, appara- Rail\Xfay cressing, w. J. Bazare'k ...... . 775,551

tus fer remeving, J. N. M. & M. de Rall\évglyttmi"al system, autematic, J. W-775 .

TEHUCE BB Thn T Pk gl 3

Val@iyielse ... .ciiiiiiiciccironaaans
Heek. See Fish heek.
Horse detacher, W. T. Dunbar
Hese supperter, Teeker & Price
Hydraulic press, Philipp & Trentzsch
Index and receptacle, card, F. D. Belknap.

Index, map, E. Heubach .................. 7

Inking mechanism, C. P. Byrd .....

Insulated rail jeint, G. A. Weber

Insulating suppert fer electric third rails,
W.

H. Barnard ........cc.vceeeeeennnns 775,592
Tnsulater suppert, E. H. Fairbanks ... . 775,812
seurnal bearing, H. V. Kuhlman . . 775,860
Jeurnal bex, A. B. Gardella ............ . 775,447
Jeurnal bex, dust preef, J. A. Kennedy . 775,566
Jeurnal lubricating device, J. J. Mess . 775,730

Keir, vemiting, E. D. Jeffersen
Ixmttmg machine cam device

Bac
Lace or strap

. 775,803
. 775,687

. 775,450
. 775,742

775,691

775,853

775,406

SUMPTUOUS book dealing with some of the most stately houses

and charming gardens in America. The illustrations are in nearly

all cases made from original photographs, and are beautifully printed

on double coated paper. Attractively bound. This book will prove one of

the most salable holiday books of the season, and will fill the wants of those

who desire to purchase a luxurious book on our American homes. An illus-
trated prospectus mailed free on request.

JUUNN @& COMPANY

Subscription Dept. 0.0.
o Scielxzxtglifix::e:ifcan » 337 Broadway, New York

Railway signaling apparatus, ,J. T. Cade. 775,797

Railway signaling, electric circuits and ap-
paratus fer, H. W. Spang 775,461

Railway signaling system,
& Stelfl] BV iiere g s vle o o 0 .. 775,736

Railway switeh, S. F. Kates . . 775,904
Railway sw1tch elevated, J. Hughes .. 775,300
Railway tie, F. W. Mettler .......... .. 775,454
Railway tie, A. A. Kappenhagen.. . 775,473
Railway tie, C. J. Swink ........... .. 775,480
Railway track switch, electrically cper-

ated, G. H. F‘retts .................. 775,529
Range Wbeilers, gas heating attachment fer,

H. Schramm .........cciviiiinenann 775,781
Ratchet mechanism, C. F. Dieckmann... 775,557
Razer, safety, A. Muller...........ccovuuun 775,379
Reflecter, E. L. Zalinski ................ 775,741

Refrigerating machines, akbserber fer am-
monia absorption, B, J. Cracknell.... 775,890
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JAMAI(A

HAMBURG-AMERICAN LINE
For the Winter
GO TO

JAMAICA

BY THE BTEAMERS OF THE

ATLAS LINE SERVICE
WEEKLY SAILINGS TO
JAMAICA, COLOMBIA, COSTA RICA,
and NICARAGUA ; also to HAYTI
ToJamaica, $40 ; round trip,$75. Twenty-ThreeDay

Cruise, $125. Rates include stateroom accom-
modation and meals. For particulays apply

HAMBURG - AMERICAN LINE

35.37 Rroadway, N. Y,
159 Randolph Street, Chiciigo
1229 Walnut Street, FFhila.
901 Olive Street, St. Louis.

Good
Pencils

Dixon’s Pencils
—some for one
purpose—s o m e
for another. One
just for yours.

Dixon’s Pencil Guide, a 32-page book,
indexed by vocations, correctly mdlcates
the right pencil for your use. Sent free.|

Department W,
JosepH Dixon CrucisLE Co.
Jersey Clty N. J.

COSTS 25 CENTS LASTS 25 YEARS

Solid German Silver. Trims, Files and Cleans the nails with
either hand. Don’t take imitations, Sold everywhere or
by mail for 25c. oney back if you wantit, = Manicure
Book, **A Handy Hand Book of the Hands”—
complete instruction on the care of the hands and nails,
Sent for two 2c. stamps,

Klip-Klip Oo.,

A.W.FABER,

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, INKS, STATIONERS
RUBBER GOODS, RCLERS, ARTISTS’ COLORS.
78 Reade Street, New York, N. Y.
GRAND PRIZE Hnghest Award. PARIS 1900.

556 Clinton Ave, S,, Rochester, N, Y,

Did it ever occur to you that perhaps you
walked miles just going around your home,
shop or office? Perhaps you'd like to know, If
so, geta Pedometer. A Pedometer is an in-
§ genious affair that goes when you go and
stops when you stop. This instrument has
heretofore cost from ten tofifteen dollars. It
is not a toy, but an accurate and valuable
recorder of distances.

YOU CAN GET A FREE!

PEDOMETER

by sendiug us $1.00 for a year's subscription to MODERN

ACHINERY, our monthly magazine, which will keep you
posted on the great progress which is being madein tf)e mae
chinery world (and if you would keep abreast of the times you
must read MODERN MACHINERY), interestingly written, well
illustrated. Sample Copy,10¢; $1.00 per yenr—ans a Pcdemeter,
FREE. Subscribe Now.

MODERN MACHINERY COMPANY.

813 Secuuty Bulldmg, CHICAGO, ILLINOIS

ARTESIAN

Walle, Oil and Gus Weilsdrilled
by ennbracthoan s depth fromiil
to 3000 feet. We also manufac-
ture and Freish oFaryLhing ra-
gquired to doill and eomplete
game. Portable Horse Power?
and Mounted Stearn Drilling
Muachines fnr 100k to 1200 feet.
Write us stating efaclly what
ir required and send for illng-
treted catalnpue.  Address

EStone or other material,

FIERCE WHKLL HNGINEERING AND SEPFLY Cu
o L8 LiMERTY STRaxT, New YorE, U.B.

Regulator, R. Conrader .. ceesesen
elay, resonance, P. O. Pedersen. ..

Retort, S. L. Hague

Rivet, G. L. Miller

Rivet, bolt, ete., mold, Bone & Reid

Rocking horso te lvclmg A. Hettel.. .
Rod wending machlne, W. J. Kurtz .....
Roller mill feed mechanism, J. J. Gerard. 775 350
Roofing or flooring, flexible, Rugen & Abra-

088 1 775,635
Roost, poultry, F. C. Jahnke . 775,603
Rotary engine, V. Behringer . 775,413
Rotary engine, J. W. Pickel .. . 775,429
Rotary engine, F. F. Norden 775,632
Rotary motor, A. A. Ewald . 775,297
Safe or vault, S. L. Smith . .. 775,356
Sandal, B. R. Bonney ......... . 775,440 .
Sash fastener, J. H. Clements .......... 775,744
Sash fastener and lift, W. W. Bauman.. 775,593
Sash lock, C. Hearnshaw ............... 775,602
Sash lock, window, J. C. Peggim . TTH,581
Sash, window, C. 3. Rhodes ............ 775,858
Saw carriage for cutting wevel boards, A. i

W. Tait ...t
Saw guide, gang, C. A. Norlin .

Sawmill, L. Neubert ......

Scoop, me: wsuring, k. S. Bishop .

Screw holder and dviver, C. Lusted ‘St )
Seal, wottle, W. E. Heath ...... 75,851, 775,852
Seed cleaning macine, vegetable, J. B.

Green  .i.tvrvrrennernnenesnennenns \-. 175,875
Separators, discharge regulating device for,

J. Berrigan ............ .00 00000. 775,610
Sewer cleaning machine, P. J. Healey.. 775,877
Sewing machine Muttonhole cutter, A.

Jeude ... i i 775,565
Sewing machine shuttle, H. A. Dodge.... 775,362
Sewing machine thread clamp, wax thread,

H. A. DPodge .......ccvvvevnnrosnnes 775,363
Shade and curtain holder, combined, J. O.

Kridelbaugh ... oo, 775,474
Shaft ceupling, C. A. Backstrem. . 775,884
Shaft with changeakle spee t G.

Langen ............... 775,372 )
Shaping machine, Potter &

b LT L T T T S 12,287
Sheet delivery, A. K. Tayler .. 775,318
Shelf, lisrary, N. B. Parsons .. 775,496
Shelf, lierary, N. B. Parsons, et al .. 775,498
Ship’s signal, I W. Wood ...... .. 775,507
Shoulder strap holder, R. Morris.. . 775,845
Shrapnel, P. ®. Van Essen ...... 775,640
Shuttle, J. E Welton ......cevvvavevene. 75,689 i -
Shuttle, self-threading, W. L. Hall...... 775,876
Niter, ask, T. Whiteway ..ce........ 775,590
Sign, W. Clark _........... .. 775,295 ¢
Sigr, dluglay, R. W. Clark . .. 775294'
ngna Ship’s  signal.

Signaling apparatus, electrical, 8. Cakot. 7753‘)01

Skirt and undergarment al]uster and hose

supporter, combined, K. E. Moody.. 775,305|
Skiving machine, Wand knife, G. O. Jen-

King ...v.eiii i et 775,564
Slicer for wread, etc., I Goldstein ...... 775,G01|
Sluice Wox, rotary, J. L. Porter.. ...... 775,678 :
Srap, harness, J. W. Lawhead 775 678,
Snow plow, E. Bowman ......... . 775,293 :
Spark gap, rotary, F. F. Strong 775 872!
Speed and reversing mechanism, variable,

F. O. Farwell .......... ciererennas 775,847
Spike puller, H @ Hood .........000000 775,531
Spindles, Mbobbin clutching means for ro-

tatawle, W. . Allen .......ov00u0e0s 775,883
Spindles, wokkin retaining means for ro-

tatable, K. E. Norcross ..............
Spinning machlne, Alexander & Napie
Spinning spindle, E. Prest ...........
Spool rolling and finishing apparatus, R.

Binns ... e
Spray Math, Burger & Williams
Spring end plate, J. Carroll .....

Spring wheel, E. Fiunfeidt ......

Stack construction, N. B. Parsons
Stack cover, bhay, C. B. Thummel

Stamp mill tappet, W. E. Ingram...
Stay, coat, F. C. Klipstein
Steam engine, F. Egge ....
Steam engine, A. Langlals

Stereoscopic printing device, F. A.
Stocking supporter, C. J. ngley
means and ap-
uise in cutting or dressing
F. M. McLarty

........ 775,422
paratus for

or polishing, 775,455

Stove, gas Mburning fireplace, H. A. .
Howarth .........ccvvnrenvronnnnnns. 775,656
Strainer, jelly, A. H. Williams .. . 775,716
Street sweeper, A. Larson ...... . 775,569 !
Stretcher, R. C. Smith ................. 775,737
Surgical cusbions, etc., cap for air valves H

for, W. Meinecke ...........00.. ,
Suspenders, W. Freeman ....... |
Swinging gate, ®. H. Iseminger..

Switch operating device, H. M.

Maber &

¢
W. H. Gikbes

Tack puller, J. M. Ranck, Sr

Tap for Mkarrels, casks, etc.,
mons

Tap or thread cutter, T. Dollard

Targets, apparatus for signaling the value

Switch point locking mechanism,

775 G’TZ

of shots on, T. Murray .........co00s.. 775,761 .
Telegraoh pole, W. Schutz .......... . 775,637
Telegraph, wireless, R. L. de Moura...... 775,846
Telephone system, G. M. Crockett....... 775,521
Telephone, wireless, R. L. de Moura.. . 775,337
Theater chair, Wiersching & Bergstr . 775,879
Thill coupling, G. E. Clow .............. 775,444
Threshing and cleaning apparatus, seed cot-

ton, H H. Kelly ...........c0cvunnes 775,754
Ticket, railway, Lyon & Bonaldson. . 775,838
Tide and wave motor, G. W. Hazel...... 775,421
Tile construction, illuminating, P. H. Jack- i

10 1 775,626
Tlme lock, H. M. Dalton ................ 775,523 |
Time of employees, machine for Kkeeping

the, T. POW ...vvirrernnirenennensns 775,348
Tire for vebicle wheels, pneumatic, Karre-

man Pel Guerra .................. 775,492
Tire friction iresd. vehicle, L. P. Faison.. 775,722
Tire, pneumatic, F. R. Keith . 775,824
Tire, rukber, J. F. Byers.... . 775,361
Tokacco pipe, C. H. Rideout .. 775,407
Tokacco pipe, W. K. Horn ........ .. 775,824
Tongue support, M. S. Evans.... . 775,811
Trace carrier, harness, J. Hebel . 775,400

Traction increasing device, R. C. Lewry

775, 83G 775,837
Traction wheel, E. Einfeldt .............. 775,80
Trave’ing Wag, case, etc., C. H. Anderson 775,343
Trellis, vine, J. Seelhorst, Jr.......o0v... 75,683
Trolley, Naret & Emst ..... 775,777
Prolley, Elker & Tokin 775,808
Trolley, W. S. Stockton 775,867
Trolley, overhead, J. G. Johnston 775,827
Trolley pole, W. E. Hﬂrmon 775,531
Trolley wheel, M. L. Mowry ...... . 775,847
Truck bolster, car, G. G. I‘loyd ........... 775,559
Trunk and desk, combined, T. McCabe, Jr. 775,731
Truss, cardiac, B. Abee .... .. ... ... .. 75,342
Tubke or spool making apparatus, R. Binns 775,512
Tubes, pipes, etc., apparatus for cleaning,

F. NOWOINY . vvvvrrrnnrerrnonnnnnnnns 775,879
Tuning hammer, W. H. Porter ........... 775,383
Tuning peg, stringed instrument, F. W.

BeCKer  ...vvvvirrinrisaiiosnans 175,767
Turkine, C. N. Schottmuller 775.3‘15
Turkine, C. A. Parsons ........cececevens 775,834
Type distributing apparatus, L. K. Johnson. 775,426
Typewriter cylinder scale, 0. C. Kavle.... 77.».)5"
Typewriters, etc., mechanism for locklng

the key levers of, W. F. Helmond.... 775,331
Typewriting machine, E. B. Cram. ... 775,394
Typewriting machine, J. B. White 775,739
Typewriting machine, G. M. Kitzmiller.. 775,830
Valve, air relief, J. T. Lewis............ 775,661
Valve mecbanism, Thomson & Ball........ 775,586
Valve mechanism for controlling flow of

liquids, A. Priestman ............... 775,855
Valve operating device for blowing engines,

electrical, S. T. Wellman ..eceeveen. 775,878
Valve, regulating, J. Johnson .... . 77582

Variable speed motor,

Vault, Given & Hollar
Vegetable cutter, J. Valk

Vehicle wody corner, W. B. C. ..
Vehicle brake, automatic, C. A. Harris...
Vebicle, tmctlon, A. 8. Kaplan
Vehicle train, C. Renard .......
Vehicle wheel, W. B. Keighley.
\Vebicle wheel, J. Lefler ................775.831

M. Pfatischer
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WEAK EYES MADE

STRONCGC.

SPECTACLES ARE A
NUISANCE,
NECESSITY

ONLY MAKES
ONE WEAR THEM.

ILLUSTRATED
TREATISE ON THE
EYE, Mailed Free.

THE IDEAL coMPANY.
239 BROADWAY,
NEW YORK.

.Kulm‘} A, L

5

DOLATS. A sarjus
QLT 11111,9,7 Ot A gen £ 100 d11uAtTal
kepp i Canmmne AT wi will arnd T
Bul ns:orm! . Money returned i

A MARVELOUS DISCOVERY

tothe world, beginnimge in the Januacy 2saue of 1Pay aleyl Collure maraine. A won-
lerful ot udiurbt"r*ngrhe 11 the Vit croass
Nota veriea of orercises, bul g aimple otte n
“’ aderfdly waerul to either man or woins:a
urs, are vansed e funeiinnal dismeder of the Tial oo
articles ex plainingy this secret 1
ns. Foraaleatall ne

not satistied.

PHYSICAL CULTURE PUBLISHING COMPANY, NEW YORK CITY

&, Heart, Luops, Stomaet, Infe .

Gl Thal prodieys finedlsie Ly

‘\11 p nyeiral conglaints, s1up1u
L birae org E! il Tl

v alid or oatl
A

2118 T e dHLLALY (5518 J‘.’
andz, 1 Four newadrealer doesn't
copy Tor yoa in his eare,or send ng §lon fora yeur'a

There and

2 Back
WHAT A RELIEF
Write us to-day

for information

GRANT- FERR[S
Troy, N.

oo

The most useful article ever invented
for thedpulpr\se Indispensakle to Law- |-
yers, Editors, Students, Bankers, Insur-
ance Oompanles and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can ke
used 'epeatedly. In boxes of 100 for 25c.
To ee had of all booksellers, stationers
and nocion dealers, or by mail on receipt
ofprice. Sample card, bymail, free. Man-
ufactured by Consolidatéd Safety
i Pin Co.. Box 121, Bloomﬁeld. N. J.

MADE

Sald for Cash or on
My nihly Payments

%10 to $20
Saved

Freight
I“‘aiclg

Yaur

money

v refunded
after slx

manths’

trial if

Clasp’s
Ideml Stoel
Range

My superior 10-

is not 50 ver cent. better than others.
cation on Lake Erie, where iron, steel, coal, freights
and skilled labor are cheaper and best, enables me to

furnish a TOP H Steel Range at a clean savin
of $10to $20. Send for free catalogues of five distinc
lines, 58 styles and sizes, with or without reservoir,
for ctty, town or country use,

CHESTER 0. CLAPP, 688 Summit St., Toledo, Ohio

(Practical Steel Range Man)

wJ00k .
CATALOGYE

Montgomery & Co.’s Tool Catalogue

which Is thorouehly up-to-data, 04 8 -

pargies and disenunt sheet. b d
Sent by mail tor 23 cenls.

X & O,
New York Uity.

MONTGOMLEERE

i 3
105 Fulion St : Garaloonz Ke21

BARKER MOTORS

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

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

THE PANAMA CANAL IS DESCRIBED

from the engineering standpoint in SCIENTIFIC AMERI-
CAN SUPPLEMENT 1359. Price 10 cents, by mail,
Muunn & Company, 3%l Broadway, New York City, and .
all newsdealers. .

The Brem\an Motor |

1S GUARANTEED

14 14, 1% develops red ower
ar i K, 14 ML, develogs 1A,
ot 00, At 18 T L, Bk %

arve used Tor o
rine ami kmflzmnr\ purpmm.
They 876 sUTE divd quick (o ral.

|. Ldurable All parts are intercnangeable.
8

A MONEY MAKERS3
Hollow Cencrete Building Blocks.
Best, Fastest, Simplest, Cbeapest
Machine.

PETTYJOHN BROS.
1315N 1st Strect, Terre Haute Ind

The ADple

For Gas Engines, Launches,

Automobiles, ete. M
:  No more belt, battery and commutator AUTP _,.ﬁzlc
troubles. Dirt and waterproof. Eusily S R

attached, increases power and
speed. Send for full particulars
on our storage batteries, spark
ceils, timing deviceg spark
plugs, and all kinds of igutien
apparatus.

The Dayton Electrical Mfg, ['u.
98 Reibold Bldg., Dayton, ®hre.

ol

)

SPARKER'

Beat
Squabs Pay Beat
Easier, need attention only part of
time, bring big prices. Raised in one

month., Attractive for oult.rvmen
farmers, wonen. Send for FREE
BOOKLET uand learn this immensely

rich home inedustry.

Pryymury Boow Bgriar O, 289 Atlantic Ave,, Boston, Mass,

WATER MOTOR Isépessal fe tome

For sharpening edge to-lﬁi

such as knives, scissors, hatchets,
etc. Fer cleaning and ishing metals, silverwa '\te, glass-
ware, and furnishing } w; power for mechanical purposes.
Pentists, butchers, cooks, Jjewelers, carpenters, plumbers
automobilists and mechanics generwllv cannot afford to be
without this newly patented invention. Price #3.00,
complete, mrludmg emery wheel, buffing wheel and pulley.
Sent upen receipt of this amount, er C.®.

if preferred. oney refunded i not satis-
factory. Thisis nota toy. Booklet giving
{ full description sent free. Correspondence
{1 with cealers is solicited, and agents wanted
everywhere,

{ WARNER MOTOR €0., Dept. 15
P. 0. Box 4, Stahon G, New York Cn‘.y

Wir eless Teleg-
raphy. Spaecind
Jump =park
Coil for Aun
mobiles and tins
Engines.

E. S RITUCHTE & BIINS,

Brookline, Mass.
Automatic Volt-Ammeter

Is designed and calibrated espec-

|~ ially for testing batteries on gas

oline automobiles and launches

“ and for any other use of like ca-

paeity. Accurate and substan-

tial. Ampere reading made sim-

ply by pressipg button. The

most couvenient and complete

battery tester on the market.

Volt-Ammeter $6.00. Amperemeter $5.00.

Atwater Kent Mfg. Works, 118 N. sth St,, Philadmphia,

E You Want the Best Lathe and Drlll

T BUY
WESTCOTT’S

Stronaes t

Great- |

ity, Cheap aml Accumte‘

\rVestcott Chuck Co., 0ne1du. N. Y., U. S, A.
Ask _for catalogue in English. French, Spanish or Ger mam.
FIRST PRIZE AT COLUMBIAN IﬁzPosmION, 1893,

MAXIMUM POWER MINIMUM COST
If youuse a pump for
beer, lard. acids starch
petroleum, rewer's
3. mash, tanners liquor,
§ cottonseed oil or ﬁmds.
hot or cold.thick or thin
you want to get the
TABER ROTARY PUMP
w hich does the most workat
1 the least expense. Simply
constructed. Can be run at
any desired speed. Perfect-
Needs ne
Catalogue free.

illed workman., Defects zuarantees,

BRENNAN MOTOR CO. - Syracuse, N. Y. TABER PUMP CO., 32 Wells St.. Buffalo. N. Y., U. SA.

PRACTICAL ARTICLES ON

EXPERIMENTAL ELECTRO-CHEMISTRY

By N.

MONROE HOPKINS, Ph.D.

Assistant Professor of Chemistry in the George Washington University,
Washington, D, C.

are appearing in the

American Supplement

The articles describe simply and clearly experiments in electro-chemistry with

easily constructed apparatus.
company the articles.
student’s manual of electro-chemistry.

FEach number of the SUPPLEMENT costs 1o cents by mail.

Intelligible and lucid drawings and photographs ac-
The entire series, when complete, will constitute a splendid

Subscribe for the year

and be sure toreceive all the papers containing the articles.

MUNN @ COMPANY ~

361 Broadway

¢ NEW YORK
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EVERYBODY

3

) Is interested in Stocks or Bonds listed §
) on the various stock exchanges, either
) as an investor or an operator.

. Our Weekly Market Letter

n will be found invaluable. Your name
¥ on our mailing listinsures your receiving
it every week.

b

. ’ ’

b Corey, Milliken & Co. ¢
1 BANKERS AND BROKERS [
15 State Street Boston, Mass. :
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The HOW and WHY of Electricity
By CHARLES TRIPLER CHILD

A book that all may read with understanding. The
story of electricity stripped of formulse and written for
these who wish to learn. Price $1, pestage prevaid.

New York Sun: “We kpnow nothmg that gives so
much reat help in 8o short a space.”

Published by ELECTRICAL REVIEW PUB. CO.
13 Park Row, New York
Sample copy of the Blectrical Review FREE, if requested

o i e e

are successful andgaming better
pesitions _and salaries studying
Electrical Engineering, Steam
ineering. Mechanical Engin-
echanicul Drawing, Electric
uamo ‘Tender’s
eetrical Course,
Themas A. Edisen en

En
eering,
Motorman’s Coursc, ]F"

Courne. Telegraphy. Short
Arithmetic, Algebra. by mail.
derscs Institute. Text beeks free.  Students helped te pesitiens,
Write for fres beek, ¢ Can I Beveme An Electrical Engineer?”

ELECTRICAL ENGINEER INSTITUTE
Dept. A, 240 West 284 8t., New York

Spangenbergs Steam &

Electrical Engineering|

By E. RPANGENBERG,
M.KE formerly Super-
intendent 2t. Louis

=ohool of !"lu.,mﬁarinz

ArBEnrT OHL, A LE.H
and E. W. PRATT, i)
pages, 68 illustrations.
Unly work containing
1085 Questions and An-
swers on every branch of

engineering.
Easy to Understand
Written by practical men forr
practical men in an easy and
nhuile style. Treats of (Ras
and Gasoline Engines,
Stationary and Locomotive En-
= gineering, Compressed Air, Re-
frigeration. [Ivdrn ulie |!.|l vators,
and has Over 200 Pages on
Electricity.
GEO. A. ZELLER, Publisher, 68 S.4th St., St. Louis, Mo,
40-page pamphlet tells all about if..

ron
GUNSMITHS, 700L
_ MAKERS, EXPERI-
MENTA (& REPAIR
WORK, ETC.
From 9-in. to13-in. swing.
Arranced for Steam or
Foot Power, Velocipede
er Stand-up Treadle.
Send for Lathe Catalog.
R W. F. & JNO. BARNESCO.

Established 1872,
1999 Ruby St., RockForp, ILL-

# Brighter than
gas or electricity,
and cost less than ker-
osene. No smoke, no dirt,
nosmell. Save money and have®
better light by writing how for
our special introductory offer,

Any of our lamps sent on trial—
sat:sfaﬂtlon guaranteed.

nts make $zo0to $300a
rlte today for ca.taiug.
prices and special Pmposnmn
We also make complete systems for §
houses and stores. Syperior fo

Our a
month.

S

To Owners of Gasotline Engines
Automobiles, Launch es, Eic

™Auto-Sparker

deesaway entirely withall starting and
running batterjes, their annoyance snd
expense. Ne bhelt—no switch—no bat-
teries. Can be attached o any engine
new using batteries, Fully guaranteed;
V' write for descriptive cataleg.

Motsinger Device Mfg. Co.,
14 Main St., Pendieton, Ind,

50 Years’
Experience

Trade Marks,
Designs,
Copyrights, Etc.

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

Patents taken through MUNN & Co. receive
Special Notice, without charge, in the

Scientific American

A bandsomely illustrated weekly. Largest cir-
culation of any scientific {oumal Terws, $3 a
year; four months, $1. Sold by all newsdealers.

MUNN & C0.36! eroacwar. NewYork

Branch Office 625 F 8t. Washington, D.C.

Agents wanted everywhere. |

Scientific American

Ventilators. See Window ventilator.
Vermin trap, G. Andrus ........c...eooes 775,292
Vessels, apparatus for raising sunkeu, M.

LACeY ... itiecnreccetiatartastaonan 775,370
Violin chin  and shoulder

Ir, Becker® .. ... ... 775,792
Violin chin rest, I& W. Becker .. 775,465
Wagon frame, mectallic, It Einfeldt 775,807
Wagon reach, J. Simpson ........... 3 775.316
Water elevating apparatus, A. Sundh...... 775,585
Water hoisting apparatus, W. H. Moody.. 775,843
Water motor, J. F. MySer .......c.ceeeeen 775,776
Water purifier and elevator, J. W. Carpen-

C I o SO o J5 ol O o ooy 775.443
Water purifying apparatus, J. C. W. Greth 775,901
Water tube hoiler, H. L. Wilson........ 775,435
Welding or forging metallic rings or links,

machine for, J. Girlot ..........cc.... 775,815
Well jack, W. E. A. Pipher ............ 775,733
Well sinking apparatus, M. T. Chapman.. 775,417
Wheels, cmnks, etc., fastening for, J. V.

) T illE SR B o oo S0 aoos 60000000000 775,764
‘Whip, drover’ s, H. Brown . . 775,669
Wind motor, A. Wedrick .. 7756877
Window, W. B. Culver ...... . 775,622
Window, A. G. {teinbrenner ............. 775,866
Window closer, automatic, H. C. Smith... 775,647
Window frame and sash, metallic, J. Bog-

ENDErZerI™ Lo . oioeieistels) sponsel - Lepsreleleleleferer s 775,668
Windew ventilater, A. U. Chase ........ 775,798
Wire cutter and pliers, combined, J. W.

CAThOUN, . T - ks = « - < ELF)* = ~EEEEL: - 775,699

Wire stretcher, P. Dpperson . 775,469
Wire weaving leem, R. H. Bliss 775,888
Wrench. See Pipe wrench.
Wrench, F. Hachmann .................. 775,398
Wrench, L. W. Siple .ccceccceorccacoanse 775,783
Zinc, apparatus for the extraction of, C.

S UBEANA Ll e 1o SRR 5,359, 775,360

DESIGNS.
Badge, G. L. Gillespie .............. oo 37,236
Badge or similar article, H. L. Lang ..... 37 237
Bottle top, pepper or salt, C. V. Helm-

schnied .....ccicecerocccccacsoeranane 37.243
Candelabrum, S. W. Babbitt ............. 37,245
Jewel casket eor similar arncle. E. L

Brainard Cfoliep gee siacioisas 2 s wieTeisle <ok - 37,238
Lamp shade, electric,c H. D’Olier, Jr. 37,246
Oven plate, J. Magee ............... 37 248
Pipe, . B. Porter 3724*
Shears, W. K. Hobbs 37,242
Spoon, ferk, or similar article, Margelis &

WA G o o BERS500 o0 o O GaPts 37,241
Spoon or similar article, W. C. Codman.. 37,240
Spoons, forks, or similar articles, bandle

for, W. C. Codman ........c.ceeeceeecs 37,239
Stove plates or similar articles, rim for,

J  MAgEeN cionim . o S6F « o sxretelealelelell s o HEs o 37,247
Trimming, A. M. Weber .......cocvvvvvunnn 37,249
TRADE MARKS.

Agricultural machines and extra and repair

parts and pieces therefor, certain

named, International Harvester Co of

AMMEYTCA. _arscagic o = = hsiohehe. hohoiibiNam e e 43,742
Bells, artificial and ornamental L. Wert-

heimber’ ook - - LRIl L i 43,739
Belts and buckles therefor, E. & J. Bass.. l,,747
Cigars and cigarettes made from cigar to-

bacco, Victor Talking Machine Co.... 43,733
Coats, vests, trousers, overcoats, and rain-

coats, Rosenwald & Weil............ 43,7256
Custard, Bunham Manufacturing Co...... 43,750
Peederizing toilet preparatiens, Udor Manu-

factusing Co. pudelelssiseeiisisks sl « 43,732
Drinks, non-alcobolic fruit, F. Hartmann,

43,736, 43,737
Fabrics, linen, Syndicate Trading Co...... 43,743
Fabrics, upholstery textile, Philadelphia

Tapestry Mill8 ...cviiiiiieieanniaanns 43,744
Fireproof garments, Textile Fireproofing Co. 43,748
Glass, window, Pittsburg Window Glass Co. 43,740

Hose, boys’ ribbed, York Knitting Mills Co. 43,728

Hose, misses’ ribbed, York Knitting Mills
(G T R R R 00 o b 0 o 43,729

Knit uniergarments, certain named, B.

L0dge & CO. tiveiireanacteanearanacnn 43.727
Measuring tapes, Keuffel & Esser Co.,

43,745, 43,746

Medical compounds, certain named, H. S.
WERIICOME ... ./e o[Xoegoisgsgess » » o « oloioloochsasaonsie 43,738

Medical compounds, certain named, Parker
RIEBUAAS Forpp e » X BEEEDE » sk« sEEEle « 43,753

Medicine for certain named diseases, Maize
Products Co. cuvviiviiiiriiinenninannn 43,152

Medicine for the cure eof diseases of the
feetd B. C., Rice % 3. o0 B, 0. B opf 43,754

Mills for grinding grain, seeds, and drugs,

New Winena Manufacturing Co....... 43,765
Muffing, Ives Company ............. . 43,751
Puzzles, Blackburn, Hough & Co 43,722
Shirts, 8. Liebovitz Sons ...... 43,72¢
Shoes, leather, Peters Shoe C 43,723
Snap fasteners, United States Fastener Co .y

43,730, 43,731

Syrups, saccharine, Wogan Bros. .. 43,749

Tea, Berry Dodge & Ce........ 43,735

Tires, rubhber, Jewell Beltin, A 43,741

Woolen piece goods, D. 8 ere 43,724

LABELS.
‘‘Anti- Itlsme.” for surgical dressing, C. L.
................................ 11,612

“Bamette for Lawn or Parlor.”’ for a game,

C. AN o <o il e o Tl e caacasacssafs 11,617

“Batnette The Newest Game.”” for a game,

T PANLY o nvvrnrnnnnannrerannnnnes 11,618

“Ben Hur,”” for soap, Cape City Soap
WOLKE  cvtiiiieiienneeenansansaneannns 11,615

“Big_ Cape,”” for soap, Cape City Soap
WOrKS  .sveeeieivrasnaaoss 11,616

“C. Maspero’s Medicinal O
olive oil, MAaBPeIO. «vetveavnennncnnn 11,609

“‘Germicide Dandruff Cure,”’ dandruff
cure, A. Burrows ..........cc.oo0eei.n 11,611

‘‘Magnolia Syrup,”” for syrup, Magnolia
Syrup Co. ............ DRI, 11,606

“Merry War,”’ for soap, Cape City Soap
'WORKR] IRTYcielols - - skl « TELTGL Tellsikekls * 11,614

“Nitro Powder Solvent No. 9,”” for a clean-
ing compound, F. A. Hopp ........... 11,613

‘‘0ld Tennessee Club,”” for whisky, S. 8.

) )TN ARG o o o SRR 0000 00 00 9ol BB o 11,805
“Rosia Skin Food,”’ for skin food, M. Wil-

IVE5 1T RSN o G o oo ORS00 00900 00000000 11,610
“S. B. Clark’s Nicest Biscuit, New York,”

for biscuits, S. B. Clark .............. 11,608
‘‘Silver Slipper Chop,”” for tea, P. Baum-

EACIEeny  Frrk) R EEECEEET ‘FEECEEECEECE 11,604
“Sunny Side Pork and Beans,’”” for pork and

beans, Tip Top Ketchup Co. .....s.. 11,607

PRINTS,

‘““‘At Hearts—Wish I could give you my
heart,”” for playing cards, United States
Rlaying, (Card’ [Cak, 230 e o - choicielelss Poerre 1,150

“Budweiser Girl,”’ for beer, Anheuser-Busch
Brewing AS8N  ....iiiiiiiiiiiiiinaann 1,145

“Colgan’s Taffy-Tolu Chewing Gum,”’ for
chewing gum, Colgan Gum Co. ...... 1,147

“‘Men’s Apparel,”’ for men’s apparel, W. C.

Both Gaufiialeere ot ofsiere wivre s ooiee sl o SIISIS) LT 1,149
‘“‘Sparrow’s Chocolates,”” for' candy, H. F.

Sparrow €0,  ..ceeeecrcrsactnonrsosanos 1,146
‘“ ‘Walk-off’ Clothes,”” for clothes, Walcoff,

Udell & €0, cicivecstceccccsoatcccncen 1,148

A printed copy of the spedcification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
gumber of the patent desired and the date be
given. Address Munn & Co., 361 Broadway, New
York.

Canadian patentSs may now be obtained by the in-
ventors for any of the inventions named in the fore-
going st For terms and further particulars
qaddress Monn & Co., 361 Broadway, New York.

l HE HARRINGTON & KING PER

a3 PERFORATED METAL =

SPECIAL MANUFACTURING..
DIES AnD STAMPINGS “TO ORDER.

SPEC'L MACHINERY-MODELS-EXPERIMENT AL WORK,
DROP FORGING DIES AND DROP FORGINGS.
HAROWA RE SPECIALTIES erc. MANFD TO ORDER.SEND SAMPLES
OR DRAWINGS FOR ESTIMATES. WRITE FOR OUR BOOKLET.
HE OBE_MACHINE & STAMPING CO.
870 HAMILTON §T., CLEVELAND, ORJO.

Brewelq‘

Corliss Englinen,
and Hottlers Machinery. 'HE LTER
MFG. CO., 8% Clinton St.. anauxee, Wis

CHEMICAL EXAMINATIONS £5:48

KINDS,
R. H. C. STIEFEL, Bissell Block. Pittsburgh. Pa.

MOoD

GEARS

£} EATACOCULE fRE
E UNION‘MODEL WORKS
193 CLARK CHICAGO.

MDDE[S & EXPERIMENTAL WORK,
[nventions developed. Special Machinery.
E. V. BILLAARO, Fox Bidg.. Franklin Square. New York.

NOVELTIES & PATENTED ARTICLES
MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY.
E.KONIGSLOW STAMPING & TOCL WORKS, CLEVE LAND, 0.

Experimentai & Mudel Work

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

STAMF PLA
) 2 N . DR

L4

Models and Exdpenmental Work. Inventiens
and Models desizne and perfected, Years of success.
Modernshop. M. P. Schell,507MissionSt., San Francisco

PAT(?.NT A ND

M.MAYER, M.

1l Course of Instructions in Printing Free
Oreer 50,000 Model Printing ["rrasus SHald. Pﬂnlu from a
Card o s small Newn papar, 1T% WOT A TOY, IT'S A
PRACTICAL FRINTING MACHINE.  Highest Award
at World’s Fairs. tablished 20 yvears. Send stamp for
hstrated cataloroe 919 at onew ices $5.00 to 150,00,
Every Press Guarauteed. MODEL PRINTING
FRESS €0,y 1M-6 North 10th 5t., Philadelphia, Pa,

¢ Great American Puzzle Book.?

BUD S 1 Real Brain Teasera, 10c¢. each; all 4 for 30c.
HOME SUPPLY CO., D-55, 132 Nassau St., New York

¢Mental Nuts.”’>—Can you crack ’em?%
¢ Knets.”’—100 catch wreblems,
1,400 Conundrums and Riddles.””

ETS OF CASTINGS oF

ODEL ENGINES
'||.|. nmwuue

Removed to 188 Milk Street.

@ Magical Apparatus.
S Grand Book Catalegue. Over 700 engravings
25¢. Parlor Tricks Catalogue, free.

MARCINKA & CO., Mfrs.. 4% Sixth Ave., New York.

MASON'S NEW PAT. WHIP HOISTS

save expense and liability incident to Elevators.
Adopted by principal storehouses in New York& Boston

Manfd. by VOLNEY W, MASON & CO0., Inc.

rovldenee, k. I, U. 8.

TYPEWRITERS /5t

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

Typewriter Emporium, 203 LaSalleSt., Chicago

50c.

Catalog free.

DYNAMOS AND MOTORS

and all about them. By EDWARD TREVERT.
BUBIER PUB. CO.,

100 Fully illustrated

ages,
Lynn, Mass.

ept. =,

50c.

THE NATURE LIBRARY

HE NATURE LIBRARY is the
only group of books on natural
M| history that gives scientifically
accurate information in simple
narrative style, and in a way
that makes it equally available for stu-
dious reference or casual entertainment.

It represents the first attempt made to
illustrate a work of such magnitude and
importance with direct photographic re-
productions of living subjects of the ani-
mal, bird, fish, insect, and floral worlds
in their native conditions. Additional
to this photographic literalness, the fidel-
ity to nature has been greatly heightened
by color plates, which are so perfectly
treated that the exact tint or tone of the
living original is preserved through all
the varieties of color. Thusthe indenti-
fication of any bird, flower, moth, etc.,
is easy, and its classification becomes a
matter of the utmost simplicity, an
advantage of inestimable value to the
student or general lover of nature
hitherto perplexed and discouraged by
old-fashioned so-called ‘‘keys.””

Thisis the first time a systematic effort
has been made to bring the reader into
an intimate knowledge, free from fanci-
ful invention, of the home life of our
brethren of the lower world. The diffi-
culties of photographing wild animals in
their nativeenvironments, birds on their
nests, and timid creatures in their hid-
ings, are sometimes insuperable; but
the success that rewarded the fatigues
and hardships of the makers of THE
NATURE LiBRARY, and which is at-
tested throughout the pages of the ten
beautiful volumes, makes this set of
books not only unrivaled, but absolutely
unique in the field.

Besides the 450 half-tones from photo- years,
COUNTRY LIFE DOVBLEDAY PAGE = CO THE WORLDS
“IN AMERICA- {35 1354137 EASTIGTH ST-NEW YORK, - WORK -

graphs taken especially for this work
in all regions ot the country, and the
300 extraordinary and remarkably life-
like color plates, thereare about 1,500
text-cuts such as are usually regarded
as all-sufficient illustrations of theses
on natural history.

In the actual value of the pictorial
matter, the purchaser gets more than
the price of the ten volumes; and yet
the information, charmingly, familiarly
presented in the 4,000 pages, is a treas-
ury from which the most careless reader
may extract a sort of riches he would
not willingly lose again.

But THE NATURE LIBRARY is not
having careless readers, One point
more frequently emphasized than any
other by those who write in voluntary
acknowledgment of their satisfaction
with the purchase is the ‘“entertaining »’
quality of the books.

Entertaining, they most unquestionably
are—entertaining to old and young
alike; and that was the great object
aimed at by the makers of THE

| A
NATURE LiBRARY, who believe &
o
that the secret of all edu- S 5’2;}“;
cation is to make instruction o 4?:5'19&
. s 3 s L
entertaining and inspir- & ol
. A rELFY
ing. We believe noth- X -‘.\‘3;“\3
; ) VS Ea
ing better suited to the @8y S8F
N
double purpose than 0 &FSF 4
LFSET  f

these ten handsome
and beautifully
illustrated books
has been offered
to the public
in many
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Scientific American

Drcevirrr 3, 1904,

The Orient urrey

Speed about twenty miles per hour. Willelimb all or-
ainary grades,
Write for catalogue
WALTHAM MANUFACTURING CO.
altham, Mass.

GAS and GASOLINE
For All Work.
Stationaries, Portables, Hoisters, Pump-
ers, Sawing & Boat Outtits.
Send for Catalogue and Testimonials
state Your Power Needs.
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

TO IPROVE that Daus’ ¢ Tip.Top” is
the best and simplest device for making
100 eognes from pen-wntten and 50
eoPien from typewritten original, we will
ship complete duplicator, cap size,
lpthout deposit, on ten (10}
days’ trial.
Price #7.50 leas $
trade discount of
8825 per cent, or

Net

The Fellx A.B Iauslupllcator Co Daus B]dg, 111 Johu St hew York
All varieties at towest prices.
Track and Wagon or Stock Scales made.
Also 1000 useful artictes. including Safes,
Sewmg Machines, Bicycies, 'Tools. etc. Save

Money. Lists Free. (*vaso SCALE Co.. Chicago. Il.

Photo Lenses
and Shutters of every

kind for all purposes;
Professional,

Amateur, Process.
Sold Round the World on all

Cameras. Catalogue free.

Bausch & Lomb Opt. Co.

ROCHESTER, N. Y.

New York Chicago Boston

HOROLDGICAL DEPARTMENT

BRADLEY

POLYTECHNIC INSTITUTE
PEORIA, ILLINOIS
LARGEST and BEST
We teach Watch Work, Jewelrv, En-
! graving, Clock Work, @ptics. Tuition
school at moderate rates,
Send for Catalog of Information.

- ?‘ Formerly Parsons Horological Institute

i’ WATCH SCHOOL in AMERICA -

reasonable. Board and rooms near

gaals [}uts, Burns. Brmses Sures Bts,

At all dealers or 10c. and 25c. pkgs. by mail. Look for above tiade mark,

Sulphn-Nunthol Co., 1 Haymarket Squm, Bes1on, Mass,
Sold in N. Y. City by Acker.Merrall, M: blegel-Cooper

CRUDE_ASBESTOS

~_ _DIRECT FROM MIN

"PREPARED R. H. MARTIN
ASBESTOS FIBRE | ofrICE, ST. PAUL BUILDING
tor Manufacturers use 220 B'way. New York.

Stereopticonsand Moving Picture Machines,
all sizes, all prices. Viewsillustrating tlmely
subjects. Fine thing for Church and Home Enter-
tainments. Men with small capital make money giv-
ing public exhibitions. Illustrated catalo Fua free, o

McALLISTER, 491%‘19.‘&“&,».-“:,.»

(Trade-Mark. )
Heaviest oily grain leather—tan col- |3
ored. Watertight construction. Com- f
fortable and nearly indestractible.
Send for pamphlet,
J. TWADDELL,
1210.1212 Market St. Philadelphla

Crescent Machinery

Quality and Price both right

Tables, Band Saw
Blades

Catalogue tells the rest

()r{,ul‘un! Mucllne Coyy 550 ALz Sleeb Teal

T, 01,

5. A,

FOR TOOL
WM JESSOR & SONS LE

Best hanroad ' ln

‘than all other kinds of

|

OUR NEW

SKELETON An ldeal
WATCH .

READY FOR Christmas
DELIVERY .

OCTOBER ist Gift

WATCNHNES

Our New Skeleton Watch not ouly shows you the time, but how time is made.
time at that. Ready for delivery {lctober 1st. For sale by all Jewelers.

THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New York
7 Snmow Hill. London, England

Accurate

' Band Saws, Jointers, Saw |

The Light Running YOST is easy to operate.
Its Beautiful Work is easv to read.

THE MAN ’
WHO KNOWS

the good and the bad points
of all typewriters buys the

Remington

Remington Typewriter Co. .

327 Broadway, New Yuork

Our Unusual Catalogue is easy to understand.

Why not send for the UNUSUAL CATALOGUE
and learn of the BEAUTIFUL WORK done by
the LIGHT RUNNING YOST? Sent free.

YOST WRITING MACHINE CO., 245 B'way, New York. |

Every conscientious
architect, builder and
tin roofer to say noth-
g of house owner, |
\wants the best roof ob-|
‘tainable. Tin is better

roofing, and “Taylor
Old Style” 1s better
than any other kind of

roofing tin.

% PREMIER
. _TYPEWRITER

LinE THE

"MINUTE MAN"
AIWAYS READY

A man with a house on his mind, whether heis
architect, builder or owner, can learn something
about tin as a roofing material that will be of life-
long value to him if he will ask for our book, ** A
Guide to Good Roofs,” and a copy of “ The Arrow.”
SINGHE putrsHed
uzers Know thia
Smith Premier
Typewtiter Co.

N. & G. TAYLOR COMPANY

ESTABLISHED 1310

Ph1laie1ph1a

CASTING IR ON, BRASS

@ ALUMINUM

HIGHEST GRADE ONLY

We make a specialty of Cylinders, Casings, etc.,
and supply some of the most critical automobile and
engime concerns, Send patterns or drawings for
estimate, We guarantee satisfaction,

. RACINE BRASS & IRON CO., Inc. =

Raciue, Wis.

Natral Asplal; Sand Sariaced
ROO FING .. myizer

finished 'm\el oof.  Cones
ready te lay in rollsof 108
square feet.” Wrnite for sam-
vie, circular ana prices.

. 18 Baitery 'L, ¥ew York

Provd§ri0rity

Fox Typewriter

Do yourealize 1t would be suicidal for us
t0 make tbe broad claims we do for the
Fox Typewriter unless we could prove
them point by poin{ in competitive tests
with all other typewriters?

Seventy-five per cent. of our sales have M

een made under these trying conditions. |

THE REASON WHY ;

Itis inthe mechanical construction pure
and simple. Tbe Fox is an impreved ma-
chine wuilt gn_the only lines that canbe
used successfully in typewriter construes
tion—the lightest touch—unlimited speed
--tabulator and two-color ribbon attache

Gas and Gasoline Engines
Perfect mechanical appliances make

for absolute safety and economy,

Engines, 2 to 1.0 h, p.

ngines, 8 to 8 h, p.
We have a new catalog, fully describing and 1llus!rnnng our

line, which will be sent on request. 4

OLDS GASOLINE ENGINE WORKS
216 River Street Tansing, Mich,

ldS

~ Stationar,
v Pertable

mwents, etc.—in fact, the most cogppietg’
typewnher to be had at a.uy pnee.

SUPBR‘GR
R

OR CATALOGUE.
FOX TYPEWRITER COQes I.td.

Tactary and Exccutive Office
8736-840 Fz000 Stes Grannd w0l Mlchd ¢

BRODERICK EBASLON RPOPE L0
ST LOULS, MO.

jEFFRE ELEVATING--CONVEYING--POWER

Far {atalmpuas addresr
THE JEFFREY MFG.CD,
flureaaea, T LR AL
FEW VoK MENVER

Madel K.
) {urnnlete, S600,
W:thnut T oz, B,

Ease of Control

No other automobile is so easy to
manage as a Cadillac. Simple mech-

anism, powerful brake, reliable, noise-
less speed gear, and accurate steering
apparatus make the Cadillac an easily
controlled car at all timnes, and under

all conditions.
Cadillacs cost $750 to $900. You may
pay more for others not so efhicient.

Writefor booklet N whichtellsall about
Cadillacs and gives address ef nearw
agency wher e they may we seen and tried.
CADILLAC AUTOMOBILE CO., Detroit, Mich.
~y Member Association of Licensed Automobile
Manufacturers,

Away Those Pinehing Your

F I R E Nose Pinehers s T n Thinking Apparatus §

And let us fit you perfectly BY MAIL
A vostal will bring our beautiful FREE CATA
LOGUE with full explanation as to how we will
pasitively guarantee to give you the best Eye
Help in the world.
BRIGGS OPTICAL CO.
844 B. Triangle Building Rochesater, N. Y

) THE CARLISLE & FINCHCO

233 E.CLIFTON AVE
] CINC[NNATI.

WRITE Faw
§ camruaur. &

Jpectaclesma
Eveglasses

are a superfluity where our lamps
are used.

Portable, 100-candle power and
produces a safe, white, power=
ful, steady light with
No odor, dirt, grease or

smo¥Ke.
Everylamp “arranted Costs 2¢
per wee!
AGENTS WANTED
EVERYWHERE,

The BEST LIGHT CO.

Ownen ot Orlgmnl
SKE. Gth St.,c-ntun.o.

clleres furniahel with Any-
cotnplale wickitg mnddl
SN inventom® il Write 1or

E ! “'. Hiat =i New York

MILS FOR ALLMATERIALS

e QUR BUSINESS 15 TQ MAKE,
- MACHIMERY FOR GRINDING

. £M wzrﬂ us Ofo‘c.s ,44,"
MATES FREELY FURNISHED. *

— MON £

D You wonr CHANG
PROUT, WALDRON & CO./

'fwmoamwe A4 MU'\{QY Pa. .

of illustration for every
purpose at reasonahle cOsv.
Send for catalogue,

PA.

Transmission--Screening--Oredging--Coal Cutting
every subject, profession-

Drilling--Hauling--Washing Machinery.
Photographic illustrations
aland popular.

for illustrating lectureson
WILLIAM H. RAU, 1322 Chestnut Street PHILADELPHIA,

Tbe most complete library *

HHMET L zzceses

ANYTHIN
e U HAVEA Hr o JBY| T CHBESLY: & 3.3
15to 21 Olinton S:reet.

CHICA GO LLLL-5é

“LIGHTWEIGHT” PRESIDENT- SUSPENDERS

mean freedom in breathing. Weigh 2 oz.
and $1.00 postpaid for choicest patterns.
THE C. A, EDGAKTON MF6. 60., Box 510, Shirley, Mass,

Any store 50¢
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