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Gathering Molten Glass on the Blowpipe.

- Rolling the Glass to Conical Form Before Blowing.

SINNY

The Melting Furnace and Blowing Machine. Blowing.
THE MANUFACTURE OF BLOWN GLASS—LAMP CHIMNEYS.—[See page 54.]
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THE RELOCATION OF OUR RAILROADS.

An observant traveler over the trunk lines of this
country will be struck with the fact that many of them
are undergoing a relocation and reconstruction which,
in many cases, will cost two or three times as much
per mile as the original line. One of the most notable
instances of this is to be found on the main line of the
Pennsylvania system between Pittsburg and Altoona,
where the work of straightening out the line and lower-
ing the grades involves an amount of excavation and
embankment whose great cost is evident even to the
casual traveler on the road. This work of reconstruc-
tion is not to be taken as in any sense a reflection
upon the engineers who located the original lines.
It simply means that the growth of traffic and the

increase in wealth of the road are such as to justify.

the reconstruction of a road on a. scale of, excellence
which, on account of its great cost, was unwarranted
and indeed, impossible, when the’ llnes ‘were first pro-
jected.

When an engineer sets out to locate a llne through
a tract of country, his natural 1nclmat10n§ will lead
him ‘to make the line as nearly level and “as nedrly
straight as the topographical. conditions will allow,
and it is only because he is handlcapped by arbltrary
conditions, chiefly of a financial nature, that his loca-
tion shows the endless succession of curves and grades
-vhich characterize a preliminary survey. So true is
this, that it may safely be said that the sharpness of
the curvature and the severity of the, grades will be
in’ strict’, proportion to the resources of the company
that sends him out. In the eale}' days of railroads,
when the present bewildering cobweb of lines was
commencmg to be spun out over the face of the con-
tment ‘population was sparse, funds were limited, and
the steam railroad as a means of transportation was
yet something of an experiment. In ‘marking his sur-
¢y and submitting his preliminary estiinate of the
cost of a new road, the locating engineer was fre-
quently tied down by rigid restrictions of economy in
the shape of a limit of cost of so many thousands of
dollars per mile, which he was informed the road was
not to exceed. Working on this basis he was naturally
careful to disturb the natural surface of the country
as little as possible. In developing his line through
killy>country he would swing round a bluff with a

ten-degree curve, rather than involve the: quadruple,
expense of cutting deeply into the bluff with a six or .

seven-degree curve. Similarly he would carry his line

over the summit of a divide with a three or four per .

cent grade, rather than face the costly alternative of
a lighter grade and a two or three-mile tunnel at the
summit. The line was laid down with strict regard
to economy in first cost, and with little or no regard
to economy of operation. It was regarded as a tem-
por;ary expedient, and the present costly relocations
which are taking place are not the remedying of de-
fects in the work of our earlier railroad builders, but
are merely the completion of plans which they them-
selves had in mind from the beginning and would
have followed had they been financially able. We
note that our esteemed contemporary, The Railroad
Gazette, has taken exception to the following statement
made in the Report of the Master Mechanics’ Com-
mittee on the “Maximum Monthly Mileage.” ‘“We can-
not resist comment on the poor judgment, frequently
displayed by our civil hrothers in engineering, when,
in selecting the cheapest line in the first instance, in-
stead of one with a given maximum grade curve, they
only prepare for work that must be done later at en-
ormously increased cost” We think that the excep-
tion is certainly well grounded, and, indeed, we are
of the opinion that of all the men who contributed .to
the construction of the pioneer railroads of this coun-
try, none are more deserving of credit for their general
skill, good judgment, and foresight than the civil
engineers who did their work subject to most harassing

only 1,742, a decrease of 444 deaths.
. cance is given to these figures by the fact that before
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filnancial embarrassments. If blame is to be laid, it
should be upon the financial and not the engineering
aspects of these early roads. Just here, indeed, we
would draw attention to the too-frequently-forgotten
fact that the credit which is due for the conception and
carrying out of engineering works is very intimately
dependent upon the plenitude or scarceness of funds
available for the engineer; and there is no doubt that
as great resourcefulness and skill is frequently neces-
sary in carrying out small works on a limited capital,
as in directing the monumental structures of modern
days where every facility in the way of men and
material and unlimited capital, is available.
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SOME RESULTS OF THE ALBANY FILTRATION PLANT.

The recently completed Albany filtration plant, of
which we gave a fully illustrated description in the
SciENTIFIC AMERICAN of March 24, 1900, has afforded
an excellent opportunity to ¢btain accurate data, both
as to cost of operation and efficiency of results. For-
tunately the responsible authorities have turned the
opportunity to _the best® account, and the engineer of
the works, Mr. George I. Bailey, has recently been able
to present accurately compiled figures of the results
already obtained. Although there were plenty of
records of a kind on this subject, there were but few
that gave comprehensive details. The method of
treatment adopted at Albany is that of slow filtration
through sand. The water is raised 18 feet by pumps
into a large settling basin, from which it passes to
eight filter beds, consisting of various superposed
layers, ranging from gravel of about the size of a
baseball at the bottom to fine sand at the top, the top
layer of sand being about 4 feet in depth and the
total depth of the sand and gravel being 5 feet 2 inches.
The water is led in over this prepared bed to a depth
of 4 féet, and is allowed to pass downward through
the gravel and sand to a system of underdrains, at the
rate of about 41 inches an hour, the yield per acre
of the filter-bed being.about 3,000,000 gallons in every
twenty-four hours. From the bottom of the filter-beds
it is drawn off to a central pumping station, from
which it is distributed throughout the city. The first

. purification takes place in the large settling basin,

where the heaviest suspended .impurities are deposited.
In passing down.through the filter-bed the silt and
bacteria ‘are deposited- in the top layer of-sand, and
the. greater  part of it at thé top.of the bed. So

perfect is this filtration, at the slow rate at which,

the water passes through, that the finest particles and
most of the bacteria are strained out at the surface
and not carried down into the bed of sand. Periodi-

cally, the top layer of sand containing the silt and .

bacteria is scraﬁed- off, cleansed in special washing
machines, and-redistributed over the bed.

It is justly claimed that the truest test of efficiency
of a system of filtration is its effect upon the public
health of the city which uses it, as  shown in the
lowering of the death rate due to certain well-known,
water-distributed diseases. Now, comparing the aver-
age number of deaths per year in Albany for the year
1900 with that of previous years, it is shown in the re-
port of the operation of the filtration plant that
whereas the average for the previous decade had been
2,186 .per year, the number of deaths for the year
1900, during which the plant was in operation, was
' Special signifi-

this year, the number of deaths from all cases through-
out the State of New York exceeded the mortality
of the year 1899 by 6,647, and exceeded the average
for the past five years by 8,000. Moreover, typhoid
fever, a water-borne disease, was unusually prevalent
throughout the State in the autumn, causing 1,948
deaths, or 350 above the average. In view 'of these
facts, which are stated -in.the .Monthly Bulletin for
December, issued by the State Board of Health of New
York, the reduction in the death rate of Albany from
2,186 to 1,742 must be considered as a decided tribute
to the efficiency of sand flltration. Judged by the
typhoid standard, the Albany plant has proved itself
a great and decided success. The average yearly
deaths from typhoid during ten years had been 84,
whereas the number of deaths during 1900 was only
39, 14 of which were unmistakably alien or imported
cases. ’

The efficiency of a filter is judged by counting the
bacteria in the raw water and those remaining in
the water after filtration, and thus obtaining the
percentage of removal. In.a table of results for the
sixteen months from September, 1899, to December,
1900, . showing, month by month, .the work accom-
phshed the lowest percentage is 97.6 in September,
1899, and the highest 99.6 in April, 1900, the average
percentage of removal for the whole sixteen months
being over 99 per cent. The .report shows that the
cost of filtering at Albany per million gallons is $1.66,
while the total cost of the whole plant, including the
care’ of the filter beds, care of the grounds, pumping
the water from the Hudson River and the laboratory
expenses, was $4.52 per million gallons.
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AN EPITOME OF AMERICAN RAILWAY METHODS.

On another page we publish an article on the extreme-
ly interesting ore-carrying railroad between Conneaut,
on Lake Erie, and the city of Pittsburg. This road was
originally built for the express purpose of carrying iron
ore from the lakes to the steel works of Pittsburg,
and it now promises to have an equal importance in
the transportation of finished steel from Pittsburg to
the lakes, for shipment to Europe. We commend this
subject to the careful attention of our readers for the
reason that the railroad exhibits the distinctive Ameri-
can principles of railroad operation in their most
modern development. The principle of concentration,
which has underlain the latest industrial developments
of this country, has received its highest expression in
the world of transportation, whether on sea or land,
and in the moving of freight on railroads it has acted
to produce by far the biggest engines and cars that are
to be found anywhere in the world. The Pittsburg,
Bessemer & Lake Erie Railroad set out to solve the
problem of carrying over a given line the greatest
possible amount of freight at the least possible cost in
time, labor, fuel and repairs. The management, work-
ing with a free hand, and using 115 to 125-ton locomo-
tives, 50-ton cars, 100-pound rails in the track, and
easy gradients and curvature, have reduced the cost
of operation below that of any other railroad in this
country.

G

THE FUTURE POSSIBILITIES OF SIBERIA.

The world has now to deal with a new factor. Ten
years ago the name Siberia called up only a picture
of wastes of snow and ice, boundless steppes and coasts
white with icebergs,l but to-day the same Siberia is
a land filled with thriving villages of peasant farms,
producing grain and vegetables. The  railway has
succeeded in breaking down the bars between the
world and Siberia. The vast country is now beginning
to show its resources of gold, iron, copper, manganese,
mercury, platinum and coal, the yearly output of which
at present is but. a favorable index of what it. will
be when the deposits are developed. In the past three
years several American mining engineers have trav-
ersed various parts of Siberia and Central Asia, and
they testify that the lack of exploitation of such evi-
dent mineral wealth as is found here is unparalleled
in other parts of the civilized worid.

Of this, gold is by far the most important, and,
strange to say, it is the least developed product, being
approximately $25,000,000 a year, thus placing Russia
fifth among the gold-producing countries. . It is almost
entirely placer gold, and the quartz veins and original
deposits. of gold, though exposed to view in many
places,  both in the Ural Mountains and Siberia, have
been hitherto unworked'in any but the most inefficient
manner. Furthermore, antiquated and expensive
methods are in use by even-: the largest companies
for working the placer deposits. These methods have
undergone no improvements during the last fifty years.
At numerous mines in Siberia 2,000 men and 500 horses
are used on a single :property to produce gold not
exceeding $2,000,000 per annum; and -in some of the
platinum mines of the Urals the'above-mentioned quota
of men and horses is employed for an:output not ex-
ceeding $800,000. The properties may be easily worked
with the employment of dredges and mineral exca-
vators, and even the auriferous gravel could be ad-
vantageously carried to the washing machines by wire
rope gravity conveyers. The gold output of the Russian
empire could be increased:to three times its present
amount by the use of modern mining :machinery. - Of
the quartz deposits in Siberia it may ‘be said they are
entirely undeveloped. . There are probably to-day not
over a dozen stamp mills operating ‘in the whole coun-
try, and it is doubtful if over 150 stamps are in use.
Notwithstanding this fact the operations frequently
pay large profits. Deep mining is unknown.. It is
doubtful if there is a single shaft in the limits of the
Russian empire which has penetrated a precious metal
deposit, to a depth greater than 700 feet.

The difficulties of transporting machinery to the
deposits-is much ‘less than is generally supposed. Of
high mountains, such ‘as the Rockies and Sierra Ne-
vada, Siberia has practically ‘none. The interior is
penetrated by a network of -vast waterways, rendering
inland transportation easy and cheap. Heavy freight
can be laid down in central Siberia at the majority of
the mines, the freight not exceeding $40 a ton from
New York, and if: water transportation is made use
of this price may be reduced nearly one-half. The
freight loaded at Hull, England, is transported. via
the Arctic Ocean to the mouth of the Yenisei River,
where, after being reloaded to' steamers of lighter
draught, it is shipped direct to the crossing point of
the Trans-Siberian Railway. From San' Francisco to
east Siberia it is a matter of water transportation
entirely. Regular steamer lines furnish excellent ac-
commodations for passengers, and it is now possible
to go from New York via Berlin, Moscow and Irkutsk
to Vladivostock on the Pacific in twenty-five days. A
railway which shall connect Asia and America at the
Behring Strait will probably be built in the near
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future, and, notwithstanding the terrific cold of winter,
it will not be so difficult to build as it was to construct
the line of the White Pass and the Yukon Railway.

The prices paid for labor in Russia and Siberia are
exceedingly low, varying from 15 cents to $1.50 per
day, the laborers feeding themselves out of their earn-
ings. This large range in the price of labor depends
greatly upon the locality and whether food is plentiful
or not. In central Siberia men can be contracted for
by the year at $15 per month; the workmen are of the
peasant class. It is not thought that laborers in
Siberia will at once alter their methods, but this will
probably come in time. The mining laws of Russia
allow the taking up of mining claims by Russians or
foreigners, but there are many severe restrictions.
The claims consist of 200 acres of land, generally sur-
veyed at the locator’s option.

Cities of 10,000 to 50,000 inhabitants are now numer-
ous in Siberia. Hotels with comfortable rooms,
restaurants which may be said in many cases to be
truly palatial, with electric lights and telephone con-
nections, are not difficult to find, says Consul Thomas
Smith, of Moscow. Anyone can traverse Siberia in
great luxury in superb trains supplied with bath, piano,
dining saloon, drawing room, easy chairs, observation
cars, etc., the whole being lighted by electricity. The
cost of the journey from Moscow to Irkutsk, 3,200 miles,
including sleeping car, is only $44. Siberia is prac-
tically unknown to most Russians, and they have an
idea that furs are always necessary on account of
the intense cold. Actual experience in the city of
Krasnoyarsk shows that the thermometer reaches 110
degrees for days together in the month of August, and
any clothes but those made of silk .and linen were
absolutely unendurable. To those who wish an un-
hackneyed trip, Siberia offers an excellent oppor-
tunity.

THE HEAVENS IN AUGUST.
RY EDGAR L. LARKIN.
THE SUN.

The sun moves east 1 h. 53 m. in August—not 2 h.—
because the earth’s velocity is less than the average,
moving 54’ 40” daily instead of 59’ 8”, the mean. Part
of this loss of speed is accounted for by its increased
distance from the sun, having been at its most dis-
tant point on July 3. Therefore, not quite one-twelfth
of the sky will be lifted up in the east or sunk in the
west. The sun will be 9° 21’ 22” nearer the equator on
August 31-than on the 1st. At this writing (July 7)
it is free from spots.

MERCURY.

This planet will reach its maximum elongation, west,
on the 2d (19° 22’), and must, therefore, rise-before
the sun, because, being west, it sets before the sun
does. Its right ascension—distance east from the first
point of Aries—will be 7Th. 31 m., but that of the sun
will be 8 h. 48 m. The advancing horizon will overtake
Mercury first because it is at a less distance from
Aries, 1 h. 17 m. earlier, hence it will be morning star.
Since it is 2° 29’ further north than the sun, it ought
to be seen without optical aid from the entire Atlantic
coast of the United States. Here in the marvelous air
of the Sierra Madre Mountains it will glitter with bril-
liancy unknown in the Eastern States. Mercury will
rise up through its node on the 9th; that is, it will
come from the south to the north side of the plane of

(2) N.
the earth’s orbit. Thus: the line is
(1) S.
cut out of the plane, and the circle, 1, is Mercury
before passage and 2 after. The planet will be nearest
the sun on the 13th, farthest north on the 23d, from
which position it rapidly declines and retreats to the
opposite side of the sun from the earth on the 27th, so
that the centers of the earth, sun and Mercury will be

nearly on the same straight line.
VENUS
is evening star and will be unimportant throughout

the month, since it is farther away than the sun. Its
eastern advance being only 20m.

THE EARTH.

Stand back to the sun at sunset on August 1, and
look toward the opposite side of the universe; then the
earth will be slightly west of 6 Capricorni, and on the
31st a little west of A Aquarii.

MARS .
is so far away that, being in the solar glow, it will not
appear of special interest, but a study of its motion is
highly instructive. Its R. A. on the 1st is 12 h. 40 m.,
and on the 31st 13 h. 50 m.—gain 1 h. 10 m., while its
declination south increases from 4° 16’ to 11° 44’. But
this track carries it through the plane of the ecliptic
from north to south, and it passes its descending node
on the 5th at the 19th hour, when its R. A. will be
12 h. 51 m. and its declination south 5° 27’ 58”, which
point is in the ecliptic plane, when for an instant the
latitude of the center of Mars will be zero. “This af-
fords a fine opportunity for locating the earth’s orbit
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among the stars. For Mars will slide along near and
below the plane for several days, while Venus to the
west will be advancing slightly above it, the equator,
ecliptic and equinoctial colure, or 12th hour circle, all
crossing between the two planets. August 5 will be
of great interest, for Jupiter and the earth’s orbit
coincide, with Saturn only 1° above it. Remember
where the sun disappeared on that day—make a note
of where the center of the earth is, then in succession
pass the eye from the sunset point to Regulus, Venus,
Mars, Spica, Jupiter and Saturn, and an arc of the orbit
traversed by the earth will be cut out. On the 18th
Mars will pass the first magnitude star Spica 2° 7’ to
the north, while on the 21st the distance between the
star Regulus and the sun’s center is only 15, but
since the radius of the sun on that day is 15’ 50”, Regu-
lus will vanish behind the sun, or make an exceedingly
close approach.
JUPITER.

The R. A. of Jupiter on the 1st is 18 h. 19 m. 35 s.,
and on the 31st 18 h. 14 m. 4 s, hence he loses 5 m. 31 s.;
that is, retrogrades during the month. But on the 31st
he stops, hesitates a moment and then begins a race
with Saturn that will be one of the most impressive
spectacles of modern times. Thus, at noon on the 29th
the seconds, only, of R. A. are 4.35, 30th '4.06, 31st 4.59;
thus 4.06 is the least—planet farthest west—and the
next day it is east again. The entire world where the
splendor of the approaching conjunction (November
27) is visible, cannot fail being lost in admiration.

SATURN.

Saturn also loses 5 m., and is in training for the race
when he will strive to outrun-Jupiter, but will fail.
Both planets-are in Sagittarius, and, in the splendid
air of California, burn and blaze with a supernal light,
unseen where the atmosphere is impure.

URANUS.

This distant world is in Ophiuchus and almost at a

standstill, moving only 35 s. in the month.
NEPTUNE

sets before the sun and is invisible in the evening.
Therefore in August, 1901, « Cancri and the cluster
Prasepe, Regulus and both Lions, with the head of
Hydrz, Sextans and the mast of Argo Navis will
vanish in the west, and at this observatory, if not con-
sumed in solar flames, will be cast into the ocean. In
the east Cygnus, the Fox and Dolphin, with Capri-
cornus, Aquarius, Equleus and the head of the steed
Pegasus, will be new.
Mount Lowe Observatory, California, July, 1901.

_————t—-—

TWO EMINENT CALIFORNIA SCIENTISTS.

By the death of Prof. Joseph Le Conte and Dr. Har-
vey Wilson Harkness, California has been deprived of
two of its most eminent scientists. Both were men ap-
proaching four score years, and had been residents of
the State from early manhood. -Though as investiga-
tors each pursued a different branch of science, yet
each rendered great service tq the community and well
deserved the high estimation with which they were
universally regarded.

Probably no man has studied more industriously or
arrived at conclusions that are more entitled to respect
as to the complex geological system of California than
Prof. Le Conte. From 1869, the year he became one
of the faculty of the University of California, as
teacher of natural sciences, all of -his unoccupied mo-
ments were spent as a student.. He was one-of the first
to scientifically explore: the Yosemite Valley and the
very first to describe and define the geological condi-
tions and attractiveness of that wonder of nature. It
was an appropriate spot for the old professor to give
up his last breath. Prof. Le Conte was among the
first who explored the region east of the Sierras in
Inyo County, finding traces of the great lake that once
covered that country to great depths, defining boun-
daries, and luminously detailing the remarkable geo-
logical problems there presented. Prof. Le Conte was
the author of many scientific textbooks and a strong
advocate of evolutionary doctrines. ’

The kranch of science in which Dr. Harkness gained
his great eminence was the obscure one relating to
fungi, particularly as concerned the abundant plant
and fruit life of California. The service he rendered
to an important and expanding industry of the State
in the definition and cure of this class of disease en-
titles him to grateful remembrance. For many years
Dr. Harkness was president of the California Academy
of Sciences and devoted his leisure to the develop-
ment of that great institution. At the beginning of
his- administration the academy was ill housed and
dependent upon -contributions for an existence. Later
James Lick left it over $1,000,000, .and the building
which it now occupies, filled with a priceless collection
of natural objects, is worth three-quarters of a-million
and is of-splendid usefulness.

Both of these eminent men lived lives simple and
unostentatious. Their friendships were wide, and in
the world of science they will be greatly missed.

_The instruction proper is given by mail.

‘minutes;

51

SCIENCE NOTES
The Guttenberg Museum at Mayence was opened on
June 23.

Wherever the Romans penetrated they were sure to
erect great baths. Recent excavations on an estate in
Scotland have revealed the foundations of an immense
bath with concrete floors and walls, lead-pipe connec-
tion, hypocaust and stoke-hole with a flue extending
from ‘it, says The Architect. The foundations of the
piers in the hypocaust are now displayed. The walls
of the rooms are formed of stone and lime covered
with strong concrete, with a polished surface and
painted a brick-red color. The floors are all of con-
crete.

An attempt is to be made by the British authorities
in Uganda to utilize the zebra for transport purposes
in that country. It is contended that the characteris-
tics of the animal render it specially suited to this
district, since it is naturally immune against the rav-
ages of the tsetse fly and horse sickness. The plan
suggested is the domestication of the adult animal.
The young zebra cannot "be reared apart from its
mother, and it is considered that if the animal were
accustomed to the presence of man from its birth, in
the course of a few years a large supply of zebras will
be available for work.

The study of languages by those who are not able
to obtain actual instruction from the professor has al-
ways been hampered by the fact that notwith-
standing the grammar might be mastered there was
always trouble with pronunciation. This phonetic diffi-
culty has been overcome by the International Cor-
respondence Schools of Scranton, Pa. The system em-
ployed is highly interesting, for each student in the
language courses is furnished with a phonograph.
The lessons
are dictated by the professors at Scranton, and the
phonograph cylinders are sent to the students. The
cylinders are not copies, but are ‘“master records,” so
that they are so clear that the students are easily
taught the correct pronunciation. The courses in the
foreign languages are under the directioi. of Prof.
David Petri-Palmedo, who will give instruction in
German; Prof. Edouard Lamaze, who will teach
French, and by Prof. Antonio Llano, who will teach
Spanish.

NEW WEAVING DEVICE.

A new contrivance, which it is anticipated will
modify the process of weaving, has been invented by
a young weaver named Bernard Crossley, of Burnley,
Lancashire, England. By means of this little device,
which can be attached to existing looms, one weaver
can attend to eight looms, and as stoppages are avoided,
each loom will produce 12% per cent more cloth in
the same time. The invention is a small device
capable of attachment at a comparatively small cost
to the present single box looms. There are at present
some 850,000 power looms in England, and of this
aggregate 600,000 can be fitted with the Crossley in-
vention. Its mechanism is simple; it works at a
tremendous speed, and -effects the shuttle changes with
rémarkable rapidity. For example, if a loom is work-
ing at the good average rate of 250 picks per minute,
this device, without any pausein its action, changes the
shuttle in one four hundredth part of a minute—half
a revolution of the first shaft. This change is ac-
complished without any of the faults in the general
type of loom. The cloth is woven very evenly; that
is to say, there are no thick and thin places in the cloth
caused by the insertion of too much or insufficient
weft. After the change of shuttle the loom resumes
work without leaving any trace of the change having
taken place, with the exception, perhaps, of a broken
pick. . It consequently produces a far superior cloth
to that woven upon the present loom. In view of the
remarkable merits and advantages of this loom the
invention has been acquired by a wealthy syndicate,
and it is stated that it will be attached to the looms
in several of the leading cotton mills of Lancashire
without delay.
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THE FASTEST TRIP OF THE ‘“DEUTSCHLAND.”

The Hamburg-American steamer ‘“Deutschland,”
which sailed from the port of New York July 11, ar-
rived at Plymouth July 17, making the trip in 5 days;
11 hours and 5 minutes. It is true that this was-not
the quickest trip which the “Deutschland” has made
between Sandy Hook and Plymouth, but on this trip
she ran on-the long course. Her best time on a short
.course :of 2,080 knots was 5 days, 7 hours and 31
but on the trip just completed she made an
average run of 23.51 knots an hour, which beats her
best previous record of 23.36 knots an hour. Her hourly
average of 23.51 knots, if maintained over the short
course, would enable her to cross in 5 days and 3 hours.
Her greatest day’s run on the recent trip was 557
knots, and -on this day her average speed was about
24 knots per hour, allowing 23 hours and 10 minutes
as the length of a mnautical day going east.
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THE WESTINGHOUSE ELECTRIC BRAKE AND
HEATER.

The subject of power brakes for street
cars is attracting considerable attention, and
it is probable that in the course of time
city and town ordinances will require their
use. The Newell electric brake, which we
illustrate, is made by the Westinghouse Com-
pany, of Pittsburg. The apparatus consists
of two elements, one a brake and the other
a heater. The brake may be installed upon
the cars independently, but the heater is
dependent upon the use of the brake. The
brake proper, which is shown in our trans-
parent view, consists of a double track shoe,
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combined with a powerful electro-magnet,
which when energized by the power motors,
acting as generators, is strongly attracted
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An additional advantage gained by the use
of the magnetic brake is found by employing
the improved form of rheostat, or diverter,
previously mentioned, which has a constant
resistance regardless of the heating produced
by a continuous flow of current, in the auto-
matic control of speed down long and steep
grades. This result, owing to the fact that
a certain resistance in the rheostat, insures
a flxed current flow at a given speed; and
this resistance can be readily adjusted so as
to permit just enough current to pass
through the track-shoe magnets to hold the
car at the required speed, against the action
of gravity, on any grade; any increase in
speed increases the current and causes the
brakes to act with greater force, while a
decrease in speed instantly decreases the

to the rail by magnetic force. Brake heads
and brake shoes of the ordinary type act
directly on the wheel and constitute a wheel
brake of maximum power and efficiency.

MAGNETIC BRAKE SHOWING METHOD OF ATTACHING BRAKE TO CAR

FRAME.

current and the brake action at the same
time, so that the speed of a car may be
automatically regulated within narrow lim-
its regardless of changes in the gradient.

There are also sundry castings and forgings
for simultaneously transmitting a downward
pull and resultant drag of the magnetic track
brake into lateral pressure upon the wheels.
The brake can, of course, be applied to a
single or a double truck car. In addition to
the truck equipment, whether single or
double, a complete brake includes brake-con-
troller attachments to use when the motor
controllers are not provided with braking
points, and a diverter or improved form of
rheostat for dissipating the heat generated
by any excess of current over and above that
required -to operate the brake when the heat-
ers are not in service. Our transparent en-
graving shows the method of attaching the
brake-rigging to the truck, and of suspending
the brake shoes and magnetic frames di-
rectly over the track. When the brake is
not in operation the suspension springs carry
the track magnets and shoes entirely clear

The brake can be readily applied to trailers
by attaching the track magnets and acces-
sories to them and connecting the magnetic
coils to the wiring system of the motor
cars.

The heating of the electric cars in the
winter requires the expenditure of consid-
erable power and it is quite evident that an
electric car hneater, occupying no valuable
space, easily controlled and costing nothing
to operate, will prove equally satisfactory
both to street railway companies and their
patrons. In the system which we are de-
scribing, the heaters are installed under-
neath and along the front of the seats. They
are connected with the general system of
wiring by means of a suitably arranged
switch so constructed that the braking and
starting currents, both of which are used for
heating the car in cold weather, may be
divided as desired and the whole or any por-

of the rails, and by reason of their flexibility
they permit the shoes to ride over or clear any
obstruction which is not sufficient in itself
to cause the car to stop. When the brake is operated
through the saturation of the magnets by current
supplied by the car motors, acting as generators, the
track shoes are so strongly attracted to the rails that
three distinct results are produced. First, a noticeable
increase in the pressure of the wheels on the track
takes place, because of the downward pull of the mag-
nets; second, there is a pronounced retardation by
reason of the friction generated between the track
shoes and the rails; and third, there is a maximum
braking effect on the wheels obtained through the
transmission of the re-
sultant drag of the track
shoes to the brake shoes
by means of the mechan-
ism provided for that pur-
pose. It is obvious that the
net result of these three
cffects combined represents
a much higher braking
power than can be ob-
tained by the use of any
other brake without skid-
ding wheels; moreover,
the feature of the power-
ful track brake which, in-
stead of decreasing the
weight upon the rails at
the wheels, increases it, is
as unique as it is valuable.

Our second engraving
shows the brake from a
point midway between the
trucks, illustrating clearly
the arrangement of the
hangers, rods, etc., inside
the truck-frames. The
thrust against the wheel
brake shoes, caused by the
drag or frictional resis-
tance between the track
shoes and the rail, is sim-
ilar in its effects to the
hrust obtained from the
;xpansive force of com-
pressed air acting upon
the brake cylinder piston
in the well-known air
brake, but the magnetic
brake has the advantage
that the brake shoe pres-
sure is automatically regu-
lated by the condition of
the rail surface. This is
a fortunate feature which
results in securing the

VIEW OF BRAKE FROM UNDER CAR.

highest possible braking power at all times without
danger of the wheel sliding. The track magnets are
energized by current obtained from the car motors
themselves acting as generators. This not only
obviates any expense in that connection, but also
effectually prevents the possibility of accident through
sudden failure of the line current. The current neces-
sary for the required magnetization is uniformly kept
within safe limits by a proper adjustment of re-
sistance always in circuit with the brakes, thus avoid-
ing any injurious effect on the motors.

FOG STUDY FROM MOUNT TAMALPAIS, CALIFORNIA, FROM THE OBSERVATORY,

F0G 8STUDY FROM MOUNT TAMALPAIS, CALIFORNIA.

tion thereof sent through the heaters, the
remainder going through the proper portion
of thediverter beneath the car. The ordinary
car heaters with which the heat is generated by the
line current have so much storage capacity that they
are cooled to atmospheric temperature very quickly,
when for any reason the current is interrupted. With
the electric heater there is a great capacity to store
and retain heat within its mass. In the event of block-
ades, or the failure of the line current from any cause,
this heat-storage capacity is so great that the car is
kept comfortable for an hour or more, even in severe
weather. The oOperation of the heater is dependent
upon the use of the brake and the heat produced is
derived from energy which
would otherwise be wast-
ed. This brake and heater
have been in practical use
in Pittsburg and the re-
sults have been highly sat-
isfactory.
—_———
FOG STUDIES ON MOUNT
TAMALPAIS,CALIFORNIA.
Some very interesting
studies on fogs have been
conducted on Mount Ta-
malpais by A. G. McAdie,

forecast official of the
United States Weather
Bureau. On the coast of

California there is a city,
San Francisco, justly
famed for the abnormali-
By e ties of its climate. Over-
FPARRE L coats and heavy wraps are

4 . worn in midsummer and

lilies bloom in December.
From May to September
almost no rain falls, but
during this period, with
clock-like regularity, great
banks of fog float in every
afternoon and cover the
bare brown hills, Day
after day the inhabitants
walk about urnder a sedi-
ment of water vapor,
knowing that 1,500 feet
above the air is clear and
20 to 30 degrees warmer.
The Monthly Weather Re-
view justly says that it is
an ideal locality in which
to study the formation of
the cloud, the birth of the
cloud, and to note the
shifting strata at the bot-
tom of the atmospheric
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sea. Like an immense blanket the fog 18 drawn
through the Golden Gate. Below the blanket all is
gray and dreary; above, all is sunshine and delight-
ful weather. The topography of the district is re-
markable because of the close juxtaposition of the
ocean, bay, mountain and foothills. The valley, level
as a table, is 450 miles long and 50 miles wide, having
afternoon temperatures of a hundred degrees or over
and is connected by a narrow water passage with the

A SIMPLE CHAIN-STOPPER,

Pacific Ocean; the mean temperature of the water in
this locality is 55 degrees. Thus within a distance of
50 miles in a horizontal direction there is frequently
a difference of 50 degrees in temperature, where in
a vertical direction there is often a difference of 30
degrees in an elevation of half a mile. Wherever the
fog impinges on a condensing surface water trickles
down, one side of the street is wet, the other dry.
Under the trees, in the redwood canyons of the
slopes of Tamalpais, the drifting fog after touching
the leaves falls gently to the ground. A few hours
earlier this water was in the Pacific; as vapor it
traveled perhaps 1,000 feet upward. Then settling and
chilled by the cold water surface it was carried in-
land as fog, and meeting in the

leaf a modest but efficient rain-
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eould not be traced, it having passed through several
hands and used without any test as to its strength.
Owing to defective construction and design it was said
to have been safe when new for only 20 pounds per
square inch, but was being used at 70 pounds when it
blew up. The inspectors found that this latter event
was due to carelessness, but fined the parties to v.lame
for it only $10, possibly upon the ground that they
didn’t intend to do it.

A NOVEL CHAIN-STOPPER.

We present herewith an illustration of a simple
chain-stopper invented by Mr. Michael A. Drees, of
Peshtigo, Wis.,, by which a chain can be easily and
effectively stopped, and which can be readily released,
notwithstanding the strain to which the chain may be
subjected.

The device comprises a body having oppositely ar-
ranged openings. The corresponding openings of the
top and bottom lugs are in alignment with each
other. These lugs are designed to receive the un-
equal legs of a stopper-bar. The two legs are con-
nected by an eyepiece through which a rope is passed,
whereby the stopper-bar can be withdrawn. The one
leg of the stopper-bar is about twice as long as the
other, so that when the stopper-bar is withdrawn
to open position (see illustration) the shorter leg
will be moved out of the space between the lugs.
‘When the stopper-bar is moved to the locked position
shown in the general perspective view, both of the
legs will lie across the space between the lugs. One
end of the chain is attached to the longer leg of this
stopper-bar, the other end of the chain being pro-
vided with a key which can be inserted in an opening
in the end of the shorter leg, so as to lock the stopper-
bar in position. Thus locked, the two legs straddle
the chain. When the stopper-bar is moved to open
position, the chain is released.

AN IMPROVED BLOWPIPE.

The illustration herewith presented pictures a blow-
pipe invented by John McLoughlin, of 253 Tremont
Street, Boston, Mass., and arranged so that it can be
quickly and conveniently adjusted to bring the flame
tc the desired point.

The blowpipe is mounted on a base on which two
vertical pipes, A and B, are secured, the one supplying
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air and the other gas. Valves in the pipes regulate
the flow. The upper ends of the pipes, A and B, sup-
port a valve-casing in which a valve-plug is mounted
to turn. The valve-plug, as shown in the smaller
figure, is formed with two annular ports, one of which
is constantly in register with the air-pipe and the
other with the gas pipe. From these ports channels
lead to feed-pipes secured to the outer end of the rotat-
able valve-plug. These pipes are swiveled to pipec
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AN IMPROVED BLOWPIPE.

opening into a blow-pipe nozzle. By reason of this con-
struction the swivel connection and rotatable valve-
plug’ form a universal joint, so that the blow-pipe
nozzle can be brought into any desired position. The
nozzle can be swung up and down,.and can be turned
with the valve-plug. The universal joint dispenses
with the usual rubber-hose.

O
—— @

ELECTRIC HOISTS ON THE COMSTOCK.
BY LEON M. HALL.

With the advent of electricity on the Comstock it
became necessary to take up the problem of hoisting
from considerable depths by means of electrical en-
ergy, and after much research and a thorough inves-

tigation of the then existing
electrical hoisting machinery, it

maker, turns to water and flows
in part into the sea.

An attempt has been made at
the Mount Tamalpais station to
correlate the surface pressure
conditions with fog. There are,
however, many different types of
fog. The conditions prevailing
in winter, when tule fog formed
in the great valleys drifts slowly
seaward, are quite different from
those prevailing in summer,
when a sea fog is carried inland.
A typical pressure distribution
accompanying the sea fog has
been recognized. In general a
movement southward along the
coast of an area of high pressure
in summer means fresh north-
erly winds and high temperatures

in the interior of the State, with
brisk westerly winds laden with
fog on the coast. The moun-
tain, as might be supposed, is
the driest station, the mean rela-
tive humidity being 59 per cent,
while it is 83 per cent at San
Francisco. Especially during the
summer months is the difference
noticeable, and doubtless it is
this dryness which causes such
an agreeable change of climate
to visitors at this season. The
average hourly wind velocity
seems to increase with elevation,
the values for the mountain sta-
tion far exceeding those of the
lower station. The maximum ve-
locities recorded are respectively
9 and 47. We are indebted to Mr.
McAdie for the remarkable pic-
tures of fog which we illustrate.

Judging from published re
ports, the use of second-hand
boilers by small manufacturers
abroad is practically unrestrict-
ed, while the penalties in case
of explosion are not severe. A
boiler of the class mentioned: re-
cently burst in England; iis age
was unknown, as its history

was evident that in order to meet
our conditions of service and
power, we must procure ‘some-
thing radically different from
the usual run of such machinery.
The writer then, after discussing
the matter with the Risdon Iron
‘Works, of San Francisco, decided
on the system as described in
this article, the ultimate result
being the development, installa-
tion and successful operation of
a continuous rope electric hoist,
driven by means of a variable
speed, three-phase induction mo-
tor.

The power for the Comstock is
developed on the Truckee River,
at a point near Floriston, thirty-
three miles from the mines in
Storey County, Nevada. The
generating station is equipped
with two 750 K. W., three-phase,
60-cycle, Westinghouse genera-
tors, and six 300 K. W. oil-cooled
transformers. McCormic tur-
bines are used to drive the gen-
erators and a close regulation is
secured by means of Lombard
governors. At the station the
potential is raised from 400 volts
to 24,000 volts, at which pressure
it is transmitted over a double
circuit of No. 4 hard-drawn cop-
per wire. At the sub-station, in
Virginia City, the potential is re-
duced to 2,300 volts, and in this
form is distributed to the va-
rious mining companies. In the
case of each hoist but one, name-
ly, that at the C. & C. shaft, it is
again reduced to about 450 volts.

The power is purchased of the
Truckee River General Electric

Model Showing Method of Operation.
ELECTRIC HOIST INSTALLED ON THE COMSTOCK.,

Company upon a continuous rate
basis, the amount being fixed by
a peak load of two minutes’ dura-
tion. Under these conditions it
has therefore been the endeavor
of the mining companies to se-
cure a hoist that will operate at
the highest possible efficiency
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and at the same time affect the regulation of the general
system to as slight a degree as is consistent with good
service. To meet the condition of high efficiency, it is
evident that the motor should operate continuously at
or near its full load capacity and be designed especially
for the work it has to perform. For a continuous full
load condition, the work must of necessity be constant
at all points in the lift, and the nearest possible ap-
proach to this was secured by the adoption of the con-
tinuous rope or balanced system, where the load is
reduced to the weight of the rock alone. Then to
secure the necessary variations in speed an induction
motor with a non-induction resistance in both primary
and secondary was developed. The resistance being
varied by the introduction-of a modified form of the
ordinary street car controller. With an equipment of
this kind the cages are started slowly and the dip in
line voltage is comparatively slight, being about 7 per
cent at starting. By running on the second notch of
controller one-third of the maximum speed may be
maintained for the full length of the shaft.

The hoist itself, as will be observed in the accom-
panying photographs, consists essentially of a main
driving drum and an idler around which the rope is
wrapped four times in order to secure the necessary
friction for lifting. From the main driving drum, the
rope is carried over the head sheave, down one com-
partment, under a movable tail sheave, back the sec-
ond compartment over a second head sheave and on
to the driving drum. One cage is inserted between
the ends of the cable and the other fastened by means
of heavy iron clamps, one above and one below the cage
in the adjacent compartment. This simple arrange-
ment allows of varying the relative position of the
cages at pleasure and also permits ys to use one cage
in a single compartment without reference to the other.

The hoist is necessarily a geared machine, the motor
speed being reduced by the introduction of cut gearing.
To the main drum is attached a brake ring upon
which is operated a heavy post brake. This brake
is set automatically by means of a heavy weight and
is released by hydraulic pressure. In the case of the
Yellow Jacket and Belcher, there are two hoists side
by side, both being operated by one motor. One of
these is intended for the vertical shaft and the other
for the incline, which leaves the vertical at the point
where the vein intersects it. Double deck cages used
in each compartment of the vertical shafts and a
two-ton self-dumping giraffe in each compartment of
the inclines.

The hoists have been erected in the most substantial
manner upon concrete foundations and there is prac-
tically no vibration and very little noise.

The Yellow Jacket hoist was a success from the
start and was operated for more than a month with a
single cage in one compartment.  This is the severest
test to which the hoist can be subjected, and under
these conditions the performance is as near perfection
as any hoist I have ever seen. Tests were made during
this time and the following are the results:

Weight of cage.... ... ceesecaciesesienisenns ess.... 1,200 pounds.
“ ... 80 -
o ceee .. 1,600 “
Total weight lifted..cee - evveeneercnevecacnas 3,650

Maximum rope speed, 600 feet per minute. Length
of vertical lift, 1,175 feet. Time of hoisting, 2 minutes

10 seconds from the moment the load was started until:

cage was landed on chairs, at the surface. Time to ac-
celerate load, 8 seconds. Power required as per watt
meter readings was 88.40 horse power. Theoretical
power required, 66.40 horse power. Efficiency of sys-
tem is therefore about 75 per cent, and this includes
motor deficiency and all friction losses from secondary
of transformers. Secondary voltage was 525 volts be-
fore starting and the running voltage slightly over
500. The maximum current per phase at starting was
180 amperes, and 85 amperes when operating at full
load. A reading was also taken while lifting the
empty cage at 600 feet per minute and the wattmeter
showed 48 horse power. It will therefore be seen that
the results obtained are remarkably good, and no trou-

ble should be experienced with a hoist of this char- -

acter upon any well regulated plant. At a future date
I will take pleasure in submitting data when these
hoists are operated under balanced conditions. In con-
clusion, therefore, I will add that the successful opera-
tion of this hoist is a decided advance in mine hoist-
ing; not alone in the high efficiency secured, but also
in the large capacity as compared with the size of the
motor in use. Of course, there are cases to which this
system is not adapted, but wherever it is applicable, it
is certainly worthy of serious consideration where
economical operation is a feature of the development.

All four of the above hoists were built by the Ris-
don Iron Works, of San Francisco, and that firm pub-
lish a pamphlet with controller and torque diagram
which will interest anyone interested in mine hoisting.
The cut attached is from the experimental model sub-
mitted to the writer. All four hoists are built so
that the speed can be doubled, using two motors in-
stead of one.

Scientific Qmevican,

THE MANUFACTURE OF BLOWN GLASS—LAMP
CHIMNEYS.

In an article published in the SCIENTIFIC AMERICAN
of May 18, 1901, we described the manufacture of plate
glass as carried out at the Charleroi Works of
the Pittsburg Plate Glass Company. The present ar-
ticle is devoted to the description of another great
branch of the glass industry, known generically as
blown glass. We saw that in the manufacture of plate
glass, the mixture is first melted, then rolled into
plate form on a table and finally ground down to the
required thickness and polished. In the blown glass
industry, the molten mass is formeéd into the re-
quired shape by an entirely different process, known
as “blowing,” a process which is nothing more or
less than that by which a child forms its soap bubbles
by blowing through a pipe upon the bowl of which is
a film of soapsuds, the blown bubble in the case of
the glass being molded, y/hile hot, to the particular
shapes required. Although the forms into which
blown glass is worked up are endless, the general
methods of manufacture are the same, and a descrip-
tion of any first-class works, such as that of the lamp
chimney works of Macbeth-Evans Glass Company at
Charleroi, which forms the subject of the present ar-
ticle, is illustrative of the blown glass industry in
general.

Perhaps the most important feature in the manu-
facture of lamp chimneys or, indeed, of any form of
glassware, is the mixing of the ingredients. As in
the case of plate glass, the body of the mixture con-
sists of a sand which is as nearly pure silica as can be
obtained. The sand is quarried from silica rock, then
thoroughly ground and sifted through a 40-mesh
screen, the material being received at the works in
the prepared condition. The second most important
ingredient is litharge; while potash and soda are ased
as fiuxes. When the above mixture is used for the
best quality of lamp chimneys, about 50 per cent of
the total is silica. The sand is melted in what is
known as the “furnace,” a large conical structure
which is fired by gas from beneath and contains some
14 to 16 large melting pots, which are molded from
a specially prepared and very carefully kneaded pot-
clay. The melting pots are generally 44 inches in
their largest diameter, and 50 inches in height. They
are arranged in a circle within the furnace, each one
opposite a door of the kind shown in our illustra-
tion. It takes twenty-four hours to melt thé contents
of a pot of the size just described. Ordinarily the
contents are made up of part of the prepared mix-
ture and part “cullett,” i. e., glass left over from pre-
vious days of operations.

Th~ niowing is done with a long iron tube, known
as the blow-pipe, which has a mouth-piece at one
end, and is swelled out and thickened into a bell-
mouth form at the lower end. In the process of blow-
ing, the operator dips the thickened end into the melt-
ing pot and twists it around until it has gathered up
a ball of molten glass of the desired size. The blow-
pipe is then withdrawn from the furnace and the ball
of glass is rolled out to a conical shape on a plate and
slightly infiated by blowing through the tube. The
blow-pipe is then handed to the second operator, who
completes the operation of blowing. The bubble, if we
may so call it, of glass, is thicker and heavier at its
lower end, and to secure the elongated form neces-
sary in lamp chimneys the 'operator swings the blow-
pipe to and fro, thus causing the bubble to stretch
by its own weight. By thus alternately swinging and
blowing he brings the bubble to the required length,
and approximately to the required diameter, and then
places it within a hinged mold, which is opened to
receive it, either by himself or one of his assistants.
He then twists the pipe and blows at the same time,
thus pressing the glass against the inner walls of
the mold. The tube with the molded chimney attached
is then withdrawn from the mold, and handed to an-
other operator, who, with a pair of spring tongs, forms
the flaring top of the lamp chimney and marks a
sharp depression just outside its base where it is to
be broken away from the blow-pipe. Although a large
amount of blowing is done by hand and mouth, in-
creasing use is being made of what is known as the
Owens Blowing Machine, which substitutes mechanical
for hand power. This consists of a vertical stand, at
the base of which is a circular table, carrying half a
dozen of the hinged molds already referred to. After
the first operator has blown and elongated the ball
of glass to the desired shape, the blow-pipes are placed
in the mold, with the upper end of the tubes secured
in a clamp near the top of the stand. To each of the
tubes is connected a rubber hose, which is supplied
with air from a small air-pump located on and form-
ing a part of the machine. The table with its blow-
pipes is rotated and air pressure is applied through
the hose, half a dozen chimneys being thus blown and
molded at the same time.

The chimneys are next carried to the annealing fur-
nace. This is constructed with a metallic belt con-
veyer, that passes through the furnace from end to
end. The chimneys are piled up thickly upon this
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belt and carried through the furnace. The conveyer
moves sufficiently slowly to subject each chimney to
the heat of the furnace for from 12 to 24 hours. After
annealing the chimney is cut down to length. This
cutting is done by rotating the chimney horizontally
above two fine transverse slits, through which a thin
stream of hot air impinges on the glass at the point
where it is to be cut through. The strain set up by
this local heating is sufficient to enable the girl who
attends the machine to break off the ends with a
slight bending pressure.. The chimney ends, after
cutting, are sharp and rough, and it is necessary to give
them the proper finish. The mouth of the chimney is
smoothed by “glazing,” which is done by exposing it
to the blast of a small gas-fired furnace until fusion of
the edge takes place, the result being the smooth,
rounded edge which characterizes the lamp chimney.
In the case of chimneys with crimped edges, the
crimping is done in a special machine which slightly
flares and crimps the edges at one operation. The base
is squared and smoothed down by grinding it upon
a circular, rotating, cast-iron table, whose surface is
covered with sand and water. The lamp chimneys are
stood on end in small pockets formed in smaller disks,
answering to the “runners” of a plate-glass grinding
machine, and are loaded with weights to give the
proper pressure. After they have been ground they
are taken to a stamping machine, where the maker’s
name is stamped on with a hydrofluoric acid prepara-
tion known as “white acid.”

The chimneys are next taken to the labeling and
packing room, where they are labeled, wrapped in
paper, placed in separate cardboard boxes, and finally
delivered to the packers. Such chimneys as are not
shipped in boxes are packed loose with straw carefully
worked around them. This packing is so successful
that shipments of chimneys to such distant points as
Africa and Australia reach their destination with
practically no breakage.

Electrical Notes.
A line of electrically-operated canal boats running
between Toledo and Cincinnati will probably be started
in a short time.

A Berlin tramway company offers prizes of $750 and
$375 respectively for the best speed indicators suita-
ble for use on their cars. An additional royalty will
be paid to the owner 'of the successful instrument.
Those of our readers who desire further particulars are
recommended to address Die Direktion der Grossen
Berliner Strassenbahn, 218 Friedrichstrasse, Berlin, S.
W., Germany.

The Cunard ocean liner “Lucania” has been fitted
with the Marconi instruments, and messages have been
successfully transmitted from the vessel to Holyhead,
and communication was kept up until the vessel was
20 miles from shore. The New York Herald is install-
ing a station at Nantucket lightship. It will then be
possible to receive messages from an incoming vessel
twelve hours before she is sighted off Sandy Hook.

The London County Council has at last decided upon
the scope and approximate cost of its scheme for con-
verting the existing horse tramways of the British
metropolis to electric traction. It proposes to con-
struct several new lines, and to carry out great ex-
tensions in addition to converting the tramways al-
ready in use. The cost of the enterprise is estimated
at over $10,000,000. The scheme applies to the tram-
ways throughout the whole county of London, and is
to be partly shared by the local authorities of the
various suburbs. Several street widenings and other
improvements are embraced in this proposal, but the
estimate does not include the cost of erecting the gen-
erating stations for the supply of the electricity. The
conversion will be carried out simultaneously through-
out the entire city, immediately Parliamentary sanc-
tion is obtained, so that before long London will be in
possession of an up-to-date electric tramway system
with all the latest improvements.

The conversion of the Underground Railway to elec-
tricity is to be proceeded with apace. Mr. Yerkes and
his syndicate are to undertake the work. They pro-
pose to carry through the scheme without interrupting
the trafficc. When it is understood that there are twenty
trains running in each direction every hour it will be
recognized that Mr. Yerkes’ task is by no means & light
one. The syndicate proposes to erect a generating sta-
tion to carry out the necessary alterations, and to sup-
ply new rolling stock at cost price. The contract is to
be fulfilled within two years of Parliamentary sanc-
tion. The syndicate will get $2,500:000 worth of or-
dinary stock at the nominal price of 25 per cent and
$830,000 worth of debenture stock, which carries 4 per
cent at par, and 5 per cent 'on the outlay. The con-

‘tract will not be placed in the hands of one electrical

firm, but the various details will be purchased in the
cheapest markets. Mr. Yerkes has also announced ‘that
everything will be purchased from English firms, and
he will not come to this country for any material un-
less it is not obtainable in the home market.
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A Novel Ore-Carrying Railroad.
BY WALDON FAWCETT.

The Pittsburg, Bessemer & Lake Erie Railroad, be-
tween Conneaut, on Lake Erie, and Pittsburg, is essen-
tially a freight-carrying line, having been constructed
primarily for the transportation of the iron ore which
the immense cargo steamers bring down the Great
Lakes from the Lake Superior district, and which is
transferred along this road, which is owned by the
United States Steel Company, to the steel-manufactur-
ing plants of the company at Pittsburg. The port of
Conneaut, Ohio, the terminus of the line, owes much
to Andrew Carnegie, who, up to the time of his re-
tirement from the active conduct of affairs in the
steel world, took a deep personal interest in the de-
velopment of this place, with its magnificent harbor,
and gave free expression to the opinion that it would
one day rank as the greatest ore-unloading port in the
world.

The influence of the Pittsburg, Bessemer & Lake Erie
road in the world of iron and steel can scarcely be
overestimated. By taking the transportation of iron
ore out of the hands of the independent carriers, it
inaugurated a new era in one branch of operating costs,
and of late it has proved an important factor in the
growth of the American export trade in iron and steel,
as it gives to the Pittsburg ironmakers an outlet to the
Great Lakes, whence they may ship their finished prod-
ucts by vessels direct to European ports. Finally, the
little road from the Carnegie furnaces to the inland
seas constituted the cradle of the pressed-steel car,
which is now rapidly coming into universal use in
all parts of the world. The first steel cars of the
present type were built for use on the Pittsburg, Besse-
mer & Lake Erie line, and the success of this class of
freight-carrying vehicles dates from the day when a
train of them was drawn into the furnace yards at
Pittsburg loaded with iron ore.

Over this orecarrying railroad are hauled some of
the heaviest trains in the world. The system oper-
ates, all told, barely 227 miles of track, and yet it
transports within a year over 16,000,000 tons of raw
material and finished product. This enormous aggre-
gate is as great as the combined tonnage of the North-
ern Pacific, Union Pacific and Missouri Pacific rail-
ways, embracing as they do more than 13,000 miles
of track whereon are operated 1,500 locomotives and
50,000 freight cars.

In other respects also this line from Conneaut to
Pittsburg is the most remarkable in the United States.
According to the statistics furnished to the Interstate
Commerce Commission, it is accredited with the lowest
rate per ton per mile, the highest average length of
revenue haul in proportion to its freight train mileage,
the greatest average paying load and the lowest “ton-
mile cost” of any railroad on the American continent.
Paying loads of about 1,600 net tons are recorded, and
the average for an entire year was 777 tons. Officials
of the road predict that ere long the average paying
load will be in excess of 700 tons, or more than four
times as great as the average paying load of all the
railroads of the country at large.

The entire line of the road is laid with 100-pound
steel rails and 80 per cent of the line is straight track.
In the direction” of the ore haulage the permanent
maximum grade is 31 feet to the mile. There are
five of these grades, with an aggregate length equal to
thirty per'cent of the entire distance. The road is
equipped, for the most part, with cars of the steel
hopper type, each weighing 17 tons and capable of
carrying 50 tons of ore, although there are also in use
several hundred steel gondolas with a carrying capac-
ity of 40 tons each.

Undoubtedly the most interesting part of the equip-
ment of the road is found in the immense locomotives
which have lately been installed. The problem of
getting the ore-laden trains over the heavy grades long
proved a perplexing one, and until a few months ago
an assistant engine was stationed at each grade. To
mect the exigencies of the case orders were placed for
the new locomotives, which are among the heaviest and
most powerful in the world. Each of the new engines
is capable of hauling 1,400 net tons, exclusive of the
weight of cars, on a grade of 52 feet per mile.

The total weight of the locomotive in working order
is in excess of 125 tons and the weight of the tender
is gpward of 71 toms, so that the total weight of
engine and tender is close to 196 tons. The wheel base
of the engine is over 24 feet, and the wheel base of
engine and tender together is almost 58 feet. The
diameter of the driving wheels outside of the tires is
54 inches. The cab and running board are made of
steel, and the tender has a capacity of 14 tons of coal
and 7,500 gallons of water.

Iron 'ore is transferred from the boats to the cars
at Conneaut in several different ways. At this port are
the only automatic ore unloaders yet installed of the
type which has attracted so much attention in the me-
chanical world, and which by means of a clamshell
bucket suspended from a depending mast scoop up ten
tons of ore at a time, dumping it directly into the
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cars. The ordinary type of hoisting and conveying
machinery is also employed, and the ore is transferred
from stock piles to cars by means of steam shovels, each
equipped with a dipper scoop of 4 tons capacity. The
ore is unloaded at Pittsburg by means of conveying ap-
paratus of the same general type as tlrat employed
to some extent at Conneaut.

So extensive is the trackage at Conneaut that half
a thousand cars may readily be handled daily, and
25,000 tons of ore have actually been dispatched from
the terminal yards within twenty-four hours. In order
that switching engines may be dispensed with to some
extent, the Conneaut docks are equipped with a car-
haulage system, the primary feature of which is found
in endless steel cables, which are kept constantly in
motion, and to any point on which a car may b
quickly attached by means of clamps. :

e 4 —
Jutomobile News,

A driver of a motor car returning from Biarritz to
Paris recently found himself stranded near Etampes
through his petrol supply giving out. As petrol was
not to be obtained in the district he tried the only
spirit that was procurable, and filled up his tank with
absinthe. He declares that the motor never ran better
than with this improvised fuel. '

There is some talk of forming, under the auspices
of the Automobile Club of Great Britain and Ireland,
a union of chauffeurs, to be known as the ‘“Motor
Union,” which is to be more easily accessible than the
parent club, and, especially, to have lower membership
fees, and thus to be within the reach of all. The
Union will include the ‘engineers and practical men,
and will take charge of the technical department of
the club as well as seek to obtain legislation in favor
of the automobile interests. The Automobile Club
will thus remain a club properly so-called, at the same
time maintaining an intimate connection with the
Union.

Alexander Winton has attempted to cross the con-
tinent with one of his automobile carriages, but after
trying to guide it through the sand and snow of Ne-
vada he was finally forced to abandon his trip. He left
San Francisco May 20 and encountered his first obsta-
cle in the shape of snow on the top of the mountain
range. The automobile slid from side to side down the
trail, frequently tumbling into ravines by the way,
from which it was extricated with difficulty. It was
found that the sand in the Nevada desert was particu-
larly hard to travel on, and the automobilists were
finally obliged to abandon their trip by reason of a
huge sand drift.

The ascent of Mount Vesuvius in an automobile is
a feat which has lately been accomplished for the
first time, probably, by Count Carl Schonborn, Secre-
tary of the Austrian Automobile Club. This perform-
ance, while not particularly dangerous, requires con-
siderable skill and sang froid to carry out. It was
upon his wedding trip that Count Schonborn had the
idea of making the ascent with his young wife. The
couple proceeded first to Rome, where the marriage
took place, to Frascati, then to Naples, and a few
days later, after having carefully determined their
route in advance, they made the ascension to the
upper crater, situated at 3,700 feet altitude. In spite
of the complete absence of a practicable route, the

pieces of stone scattered about, and the lava streams,

the Count was able to reach the summit of the cone
in only an hour and a half. The descent, which was
relatively less difficult, required about two hours.

M. Mougeot, Secretary of the I'rench Postal and
Telegraph Department, has been carrying out a series
of tests with electric automobiles for collecting the
mail at Paris, and expresses himself in favor of the
system. It is estimated that from ten to sixteen min-
utes (according to route) may be gained over the old
vehicle, which is built on an ancient plan and has
room for only 1,100 pounds of letters; a horse can
carry 2,200 pounds, but to do so would require a four-
wheeled vehicle, and this would be much slower. An
interesting trial has been made by M. Mougeot in per-
son with the new postal wagon equipped with Krieger
motors. It weighs 2,200 pounds, including batteries.
The tires are pneumatic in front and solid behind.
The box has about 35 cubic feet capacity, with seat
for two persons at the regulation height, 6 feet 11
inches above the ground. This vehicle made a trial
trip in one of the districts of the city, accompanied
by M. Mougeot and other officials in automobiles. In
spite of the fact that the new mail wagon arrived
before the time at the different post-offices, and was
thus obliged to wait, it made the tour with a gain
of ten minutes over the time allowed for the horse
vehicle. The Department is highly pleased with its
performance. This machine is one of a number which
have been ordered; these include a Jenatzy, Krieger,
a Bouquet, Garcin & Schivre and De Dion (new sys-
tem) .for the electric types, a Peugeot machine (petrol-
eum motor), as well as a Serpollet machine (steam
motor), which will transport 3,200 pounds of papers.
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Engineering Notes.

Charleston, S. C., has a training school for firemen.
A 70 foot scaling tower has been provided, as well as
all necessary apparatus, and all the firemen in the city
are required to take turns in drilling.

The N. Y. C. & H. R. R. R. Company has added to
the staff of officials a landscape gardener, whose duty
it is to oversee the decoration of station grounds and
the improvement of the right-of-way between sta-
tions.

. The pneumatic tube service for transporting mail
in New York and other places was suspended June 30.
The contractors will allow their machinery to remain
in the hope that the service can be reinstated at the
next session of Congress.

A refrigerating plant is to be installed at one of the
furnaces of the Carnegie Steel Company, Pittsburg, Pa.,
in order to free the air from moisture before descend-
ing into the furnaces. The moisture will be collected
on coils of tube through which brine will pass.

A cooling tower made of brush and twigs is in opera-
tion at the power house of the Los Angeles Pacific Rail-
road at Sherman, Cal. The cooler consists of a timber
framework 60 feet long, 12 feet wide, and 13 feet high,
filled up with brush and twigs, and it cools the con-
densing water for a 300 horse power compound Ball
engine and a 460 horse power composind enginé of the
same make, working on a railway load.

Concerning the wear and tear of steam turbines on
the steam end, the cost of repair therefor is very
slight, indeed, as might be supposed from the fact that
the piston, so called, floats, or does not touch the cyl-
inder walls, but it would be thought that more or less
loss by erosion of the blades or pins which answer for
pistons would ensue, but this is not the case.
turbine which has been in use for twelve years w:

. opened recently, and there was no erosion whatever

discovered.

It is éustomary in sugar refineries to use steam for
evaporating the sirup, and, as temperatures above the
usual boiling point (212 degrees) are required, it has
been the custom with some refiners to carry 100 pounds
gage pressure on the coils. It is claimed by an in-
vestigator that this is a source of loss over the com-
mon pressure of 20 or 25 pounds; he says that there
is more than three times the loss at the higher pres-
sure than at the lower, and this exclusive of external
leaks by pipe joints, radiation, etc.

A large power station at Rheinfelden, which we have
already illustrated, was recently shut down by a
curious accident. Owing to sudden storms the water
brought to. the power  station at Rheinfelden large
quantities of branches, dead wood and leaves which
were caught by the streams at the mouth of the fore-
bays leading to the turbines. The branches collected
so rapidly that the water rose to a height of over 6
feet. ‘The turbines had to be stopped and the water
gates lowered in order to clear the screens.

In the current issue of the SuppPLEMENT there is de-
scribed an English motor-driven fire engine. The
ludicrous adventures of this engine on its way to .
fire have been already detailed in this column in the
issue of June 22, 1901. Some of the information given
in connection with the present article is most inter-
esting. It seems that in the smaller places in England
horses have to be borrowed for the fire engines. Often
thirty to fifty minutes are wasted in getting horses
which, when an alarm of fire was given, were at work
a.t their daily duty. ~ A considerable amount of time is
also lost in finding the proper harness for thecm. The
horsing of steam fire engines in country districts is
a very difficult problem. There is hardly a town of
any size in the United States which does not have one
or more fire engines, and they can be got under way
with a delay of from thirty seconds to a mizute and
a half, while in the larger cities even thirty seconds
would be considered slow work.

Rapid progress is being made upon the new sub-
way beneath the River Thames, communicating Popldr
on the one side with Greenwich upon the other. It is
being constructed upon the same principle as the
Blackwall Tunnel, the success of which prompted the
boring of this subway, and the projection of several
other similar tunnels at various points, to facilitate
communication between the two banks of the river.
Poplar and Greenwich are two busy working centers,
and this new tunnel will prove a great boon to the
working population. A shaft will lead to the subway
at either end, the total length of which from shaft
to shaft will be 1,217 feet. The shafts have been
sunk to a depth of 63 feet and the subway_ will slope
gradually from either end to a depth of 72 feet below
the ground line in the center 'of the river. At no part
will the crown of the tunnel be less than 13 feet below
the river bed, so that it will be amply protected from
the scouring effect of the water. One thousand six
hundred tons of cast-iron tubing will be utilized in
the construction of the tﬁnnel, the total cost of which
will amount to about $550,000.
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THE PARIS-BERLIN MOTOR CARRIAGE RACE.

The Paris-Berlin motor carriage race was the most
interesting ever held, although it cannot be said it was
the most important for the industry, as the vehicles
used in the race were not of a type which it is partic-
ularly desirable to advance. Both the French and
German press have been anxious
to prevent a repetition of races
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and it is impossible to say whether the immediate
results will be at all proportionate to the outlay. At
first contests of this nature enabled manufacturers to
discover the weak parts of their mechanisms, but now
with their machines 'of the highest speed, it seems as
though all parts were vulnerable and the number of

of this kind by legislative enact-
ment. The precautions adopted
to protect the lives of spectators
were most elaborate. For weeks
the course was placarded with
notices of the coming race. Sol-
diers and mounted police were
picketed at short intervals
throughout the whole distance,
and all the towns and many of
the villages were ‘“neutralized,”
every competitor being piloted
by cyclist marshals at slow speed
until the outer limit was
reached. For a couple of weeks
before the race, Paris was made
almost unendurable from the
odor of petroleum, and day and
night were made hideous by the
puffing of cars and the tooting
of horns. The automobile has
never been popular with many
of the inhabitants of Paris, and
the p asauts detest it, for these
wild races from one end of
France to the other are almost
sure to mean maiming or death
to some one, and the Paris-Ber-
. lin race was no exception to the
rule, a man and child having
been killed and a number of
spectators and automobile dri-
vers hurt and seriously injured.
The expense of organizing this
race must have been enormous,
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extra pieces which must be carried is very large. The

.racing vehicle is built purely for speed, and is a dis

tinctive type, but is dangerous, unreliable and expen-
sive, and makers object supplying them, except to cus-
tomers who are known to be expert chauffeurs.

There were 170 vehicles entered for the race, and
110 made the start and 30 fin-
ished. Some of the carriages
had motors of 50 and 60 horse
power, and on the straight and
level roads some of them made
from 70 to 75 miles an hour;
Fournier’s the winner’s net time
from Paris to Berlin (744 miles)
being -16 hours 6 minutes, or
about 47 miles an hour. In the
Paris-Bordeaux race Fournier
covered the distance at an aver-
age speed of 5314 miles, but the
length of the present route, the
condition of the roads and the
number of towns to be passed
through all served to decrease
his speed.

The distance was divided into
three seétions, the first day’s
trip being from Paris to Aix-la-
Chapelle, 282 miles; the second
day from Aix-la-Chapelle to Han-
over, 276 miles, and the third
day from Hanover to Berlin, 184
miles. The start took place in
the early morning of June 27,
and an enormous throng gath-
ered to witness the event. The
carriages were dispatched two
minutes apart until 7 o’clock in
the morning, when the last of
the horseless vehicles was start-
ed. The crowd was very enthus-
iastic over Mme. Du Gast, the
only woman racer, whose por-
trait appears in one of the pho-

.
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Receiving Instruction About the Route.

THE PARIS-BERLIN MOTOR OARBIAGE RACE.

Anthony, One of the Cracks, 100 Yards From the Start.
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tographs. M. Fournier arrived at Aix-la-Chapelle at
two minutes past 12 o’clock, his time being 8 hours,
28 minutes and 3 seconds.

The day was marked by many accidents. On the
way a child ran in front of one of the carriages and
was instantly killed. The carriage of Foxhall Keene,
the only American competitor, was overturned, but
fortunately he was not injured. The next day
the start was made from Hanover at 5 o’clock
in the morning. Eighty carriages took part,
starting in the same order that they arrived
at Aix-la-Chapelle. M. Fournier arrived at
Hanover at 213 P. M. in clouds of dust, hav-
ing covered 276 miles in 9 hours, 7 minutes
and 39 seconds. The correspondents who
saw M. Fournier start from Hanover at 5.15
the next morning took a special train to Ber-
lin, and when they arrived there they found
the country roads lined with people. The
enthusiasm at the West End race course, Ber-
lin, at 11.46 A. M., when Fournier arrived,
was almost beyond bounds. His friends broke
through the line of troops, surrounded the car and
cheered him loudly. The band played the “Marseil-
laise,” and the Germans carried him on their shoulders
to the judges’ stand and thence to the prize platform,
which, like the winning post, was decorated with both
French and German flags. The oth>r racers came in
soon after, M. Girardot arriving second. Mme. du
Gast came in at 4 o’clock. M. Fournier had eleven
punctures in the tires of his vehicle, which prevented
him from making a better record.

It may well be asked if the limit
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view of the prize offered by M. Deutsch of 100,000
francs for a successful balloon trip from St. Cloud
around the Eiffel Tower and return.

M. Santos-Dumont was born in Brazil in 1873 and
early became interested in aeronautics. He soon
abandoned spherical for cylindrical balloons, and the
present is the fifth he has constructed. The balloon
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Diagram of the Santos-Dumont Air Ship.

proper is 111 feet long and 20 feet in diameter. Be-
neath the balloon, suspended by steel wires, is a cradle
59 feet long, composed of pine poles secured together
at the ends. This cradle contains a four-cylinder
motor of 16 horse power. Suspended from the center
section is a triangular cradle, which carries the screw.
The aeronaut sits in a small basket at the opposite
end and controls the valves and rudder. Our engrav-
ings show the method of propulsion used in a previous
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dred feet and the return was then begun. It could
not, however, make the balloon-house, the motors not
working well, and the entrance to the Parc d’Aerosta-
tion being obstructed by some other balloon-sheds
where M. Deutsch, the donor of the prize, is having
a balloon built. The attempt would probably have
been successful if it had not been for the fact that
the supply of liquid fuel gave out so that the
balloon was left at the mercy of the wind. A
quick descent was arranged for and the ma-
chine became entangled in a tree. Fortunately
it was not injured and M. Santos-Dumont es-
caped unharmed. In a short time he will
make another ascent, and there is little ques-
tion that he can make the trip in the time
required to gain the much-coveted prize—the
blue ribbon of aerial navigation.

Experiments Upon the Liquid of the
Intcrnal Ear,

In a paper recently read before the Académie

des Sciences, M. Marage describes a series of
experiments made upon the crystals which are found
in the liquid of the internal ear. This liquid contains
more or less voluminous crystals which have been
called “otoliths.” The different hypotheses which have
been advanced to explain the acoustic action of these
solid bodies seem to be scarcely probable, and in any
case are not founded upon experience. The author has
undertaken a series of experiments using the liquid
obtained from the frog’s ear and draws some con-
clusions as to the character and

composition of these crystals. In

of speed in racing vehicles has been
reached. It is not likely that it has,
but the safe limit has been attained,
and the higher the speed the more
liable are the tires to destruction
through excessive side strains in
taking corners, in addition to the
liability of puncture. Speed does
not, therefore, depend entirely upon
the motors; the tire is a factor of
equal importance. It is almost im-
possible for even a trained chapuf-
feur to carry on such sustained
high speeds for days without phys-
ical collapse, the nervous strain be-
ing intense. Many of the French
drivers in the recent race are still
suffering from the results of the
sport. The race, however, is in-
tended to further the automobile
movement all over the world by cre-
ating a great interest in it among
the public, so that even though the
technical lessons of the recent con-
test may not be very great, the net
result must be gratifying.
—_—eoo————
THE CONQUEST OF THE AIR.

The navigation of the air has at

last been achieved by a young

the case of the frog, the contents of
the internal ear have a milky ap-

pearance, and it is possible to secure
as much as one or two hundredths
of a grain. He finds the density to
be 2.18, which is a very high figure.
As to its composition, it is a solu-
tion of carbonate of lime and of
magnesia in a liquid charged with
carbonic acid. In contact with the
air the carbonic acid gas disengages
very rapidly, and it is easy to detect
its presence. The liquid itself isvery
volatile; under the microscope it is
. ’ seen as an oily substance which

‘condenses in drops. It has been
impossible to collect a sufficient
quantity to determine its composi-
tion. The crystals which remain
are formed of carbonate of lime and
very small quantities of carbonate
of magnesia. The most voluminous
of these crystals are about the same
size as a blood corpuscle (32 u);
the others, representing about 98
.per cent, are much smaller and
there are a great number which are
scarcely visible with a magnifying
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power of 450 diameters. These

Brazilian, M. Santos-Dumont, who

has succeeded in driving his aerial

ship a distance of ten miles in forty-one minutes, and
performed evolutions which showed that he had the
vessel under complete control during thes trial, which
was of course under favorable atmospheric conditions.
His machine is by - no means perfect, and there are
some weak points to be strengthened, but within a
month it is thought these defects will, to a great ex-
tent, be overcomeaA number of inventors have been
working along somewhat similar lines, so that M.
Santos-Dumont has been very active, especially in

Detail View of Engines, 1anks and Controlling Gear.

experimental air ship. The start was made from the
huge shed at St. Cloud, near Paris. At five o’clock

in the morning the sliliing doors were opened and the .

huge aerostat with its strange appendages was wheeled
out and the motor was given a turn; the ropes were
cast off and the balloon began to rise. M. Santos-
Dumont threw out handful after handful of sand and
the balloon slowly rose higher and higher. It swung
around and made directly for the Eiffel Tower. It had
no difficulty in rounding the Tower within three hun-

otoliths are soluble in water
charged with carbonic acid gas and
can be made to reappear upon
evaporation. The contents of the internal ear are thus
seen to be formed of a solution of bicarbonate of lime
and of magnesia with crystals in excess of insoluble
carbonates. The great density of this mixture makes
it an admirable conductor of sound. The existence
of the crystals may also be made manifest in the
living animal; the author has made radiographs of a
frog under suitable conditions, and the presence of the
otoliths has been revealed by a small round spot on
each side of the head. To sum up, M. Marage comes
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General View of the Suspended Truss, Showing the Aluminium Propeller.
THE EXPERIMENTAL MACHINE OF M, SANTOS-DUMONT, WHO APPEARS TO HAVE SOLVED THE PROBLEM OF AERIAL NAVIGATION,
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to the conclusion that the liquid consists of a solution,
in a liquid of undetermined nature, of bicarbonate of
lime and traces of bicarbonate of magnesia with crys-
tals of carbonates in excess, and that one of the func-
tions of the otoliths is to maintain as nearly constant
as possible the acoustic conductibility of the medium.
He intends to continue his researches upon the ear of
mammiferes and the human ear.

Liquid Expansion Motors.

Dr. O. Zimmermann, of Ludwigshafen, on the Rhine,
proposes to construct motors on a principle which, if
not novel, has at any rate not been applied with suc-
cess so far, namely, on the dilatation of heated liquids,
says Engineering. Between the temperature limits of
its freezing and boiling points, water expands by 4.3
per cent. Considerably larger expansions result when
we raise the temperature further, or when we apply
other liquids like ether or sulphurous acid. The direct
utilization of this expansion is, however, unprofitable
on account of the high specific heat of water. Dr. Zim-
mermann overcomes this difficulty by arranging his
caloric engine on the counter-current plan. Imagine
two cylinders in tandem, the one heated, the other
cooled; we call the cylinders W and C. They are
connected on the sides, facing one another, by a system
of pipes; their pistons p w and p ¢ are perforated, and
also connected by tubes, these latter passing through
the first-mentioned tubes. If we call the space confined
between the two pistons, the inner space, and that
on their external surfaces the outer space, then, at a
certain position of the two pistons, which are balanced
and move in unison, the liquid in the inner space will
be warm, and that in the outer space will be cold. If
we shift the pistons, warm water will pass from W to
C, and cold from C to W,; the inner volume will be
cooled, and the outer be heated. If we fit on W a
kind of steam chest containing a piston ¢ and com-
municating by ports with the inner and outer space of
W, then the expansion of the outer volume and the
contraction of the inner volume, consequent upon the
heating and cooling respectively, must be equalized by
a motion of the piston a@. This piston can hence do
work. In practice, the pistons pc and p w are whole
and only connected by their common rod, the con-
centric tube system lying outside in a special cylinder
which communicates by two ports with the outer and
inner spaces. If we make the area of piston pw
larger than that of pc, we can dispense with the
special pressure cylinder, and can attach the con-
tinued piston-rods pwc, direct to the crank to be
driven. In any case, it will be advisable to trans-
form the rigid pressure of the liquid into an
elastic pressure, and thus to combine the engine
with one or more air chambers. When we. heat
W to the desired degree, and admit a certain quan-
tity of air into the air chamber, the engine can
work under any constant desired pressure. High
pressures will be advantageous, because the higher
the temperature, the greater the expansion co-
efficients, and for such motors the pistons will
suitably be replaced by plungers. Dr. Zimmer-
mann explains his views in a pamphlet which the
firm of R. Oldenbourg, of Munich, has published;
and he points out how hydraulic lifts, pumping
engines, and even marine engines, might be con-
structed on this plan, for which he has secured a
German patent. The heat-exchanger vessels—sev-
eral may be wanted—with their two systems of
tubes, would not require any awkward dimensions.
But how a caloric motor of this novel type would
really work between temperature limits of 20 deg.
and 100 deg. or 200 deg. C., can only be ascertained by
experiments, conducted on a large scale.

—_ e —
Bizg Rush for Automobile Patents.

By all odds the automobile section is the busiest
of all the divisions of the Patent Office these days.
Since all the fashionable world has taken to automo-
biling, and this sport is no longer 1 fad, the inventors
of the country seem to have turned their attention to
bringing out improvements in motors, carriages and
other parts. The number of applications that are
being received for patents on devices for automobiles
is so great that it has been found necessary to have
five special examiners on this work. Four separate
divisions have been organized to which are referred
patent papers, according to the specific kind of patent
that is demanded. One division handles electric
motors, another steam motors, another gas and
acetylene motors and another looks out for the com-
pressed-air motors. It is very seldom that the rush

of business for a certain division is so great as to-

cause an increase in the number of special examiners
or to bring about the establishment of additional
divisions. One special examiner is ordinarily able
to take care of all applications relating to one branch
of work. The only record there is of a greater volume
of work coming to one division than now falls to the
lot of the automobile bureau, occurred some years ago
at the time the. bicycling craze was at its height.
There was such a deluge of claims for patents on
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wheels, chains, bearings, handles and the other parts
of a bicycle, that ten special examiners were detailed
to help out the chief of the division. These cases have
dwindled down since, until now only two men are re-
quired in the bicycle division. The electrical division
is pushing the automobile section for first honors in
the matter of work. There has been a marked in-
crease in the development of the electrical science in
the past five years, and this is shown in the Patent
Office to a greater degree than anywhere else.—The
American Automobile.

A NATURAL SAND BLAST.
BY JAMES M’ILHENNY.

The writer made a prospecting trip of two months
on the Mojave and California deserts in southern Cali-
fornia, and returned to Redlands from the latter des-
ert by way of the San Gorgonia Pass. The small rail-
road town 'of Beaumont is at the summit of the pass at
an elevation of 2,560 feet, from which in each direc-
tion the Southern Pacific Railroad descends heavy
grades—on the west to Colton and southeasterly to Sal-
ton, the latter being 263 feet below sea level. . North

SAND DRIFTS AT RIMLON, CAL.

and south of Beaumont are the peaks of San Gorgonia
and San Jacinto, averaging about 12,000 feet above
sea level, and between these giant portals there blow
at certain seasons of the year violent winds which
pick up the sandy soil of the desert and use it as a
sand blast to erdde anything of a softer nature than
itself.

The first illustration shows the lower six feet of a
redwood telegraph pole, which has been cut half in
two by the sand. The projection part way up is a
knot which resisted the sand by reason of its tougher
grain. Broken bottles or crockery which have been
thrown from passing trains have the part which pro-
jects from the sand ground perfectly smooth. Where
a bush or other object offers any resistance to the
wind, there is piled behind it a drift of pure white
sand in the same manner a drift of snow is formed
behind a fence or haystack. The second cut shows
the sand drifts behind the section house at Rimlon,
near which the photograph of the telegraph pole was
obtained. It was in the early part 'of June that these
pictures were taken, and the maximum temperature
for that day, in the shade, was 114 deg.

It is supposed that these winds are caused by the
difference in radiation between the sand of the desert
and the more fertile soil of the valleys that slope to
the Pacific Ocean. The almost total lack of humidity
in the desert air favors a free radiation each night of
the heat that has been accumulated by the sand the
previous day, and the same dryness causes a rapid
rise of the thermometer as seon as the sun is up. The
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expansion of the air from contact with the hot sand
causes it to rise and draw from the cooler valleys
that lie to the west a supply to take its place. San
Gorgonia and San Jacinto peaks being separated only
by a narrow valley, form a funnel for concentrating
the wind and make what might be called the largest
sand blast in the world, as the dust and sand-filled air
frequently covers a stretch of territory five miles wide
by twenty long.

—_—————
Caspian-Black Sea Canal.

Consul Hughes, of Coburg, informs the Department
of State that a canal to unite the Caspian and Black
seas is under consideration. The projected waterway
will be 22 feet deep and about 150 feet broad; will
begin at Astrakhan, on the Caspian, and end at the
harbor of Taganrog, on the Sea of Azof. It is esti-
mated that the cost will be about 40,000,000 rubles
($20,600,000). The center of Russian trade and manu-
facture, adds the consul, is gradually shifting south-
ward, where the production of iron, coal, and petrol-
eum is rapidly increasing. The metallurgical indus-
tries and the trade in cotton from middle Asia are also
being largely developed. The railroads at times prove
insufficient carriers, and the construction of other
roads and the digging of this canal will be necessary
in the near future to meet the growing demands of
commerce.

P

The Fate of Von Zeppelin’s Balloon.

On several occasions we have given an account of
Count, yon Zeppelin’s balloon and the experiments
which he made with it. We regret to note that the
machine has been badly injured. Violent storms
which swept over central Europe in January nearly
demolished the balloon house and ripped open the
aerostat for about a third of its length. The inner
framing, which was constructed of aluminium, was
also badly twisted, and a large part of it was torn
away?< The cross pieces were so twisted and bent
that some of them were actually broken. ?Count
von Zeppelin intends to carry on his experiments
and is repairing the balloon, and has ordered two
more Daimler motors of a more powerful and lighter
type than before. '

Motor Trucks.

Motors for carrying merchandise to various parts
of cities are attracting a good deal of attention at
the hands of engineers. Recently extended trials of

various types were held in Liverpool, and the con-
ditions of competition were exacting—~—The ve-
hicles were required to have a platform area
for goods of from 45 to 75 square feet, accord-
ing to class, and carry from 1% to 5 tons load.
The wagons varied from 18 to 22 feet in length,
had wheel tires from 4 inches to 6 inches in
width and made speeds of about five miles per
hour loaded. They were driven by steam
chiefly, though there were some o0il motors.
The boilers were mostly of the vertical type,
both fire and water-tube systems, and carried
225 to 250 pounds per square inch gage pres-
sure. The engines were beneath the truck
platform, and 'of the horizontal type, having
cylinders 31% inches diameter by 6 inches stroke,
compounded to 614 inches, and making about
350 to 420 revolutions per minute, geared to
various ratios of wheel speed, direct and by
chains. >The total distance run was about 50
miles, and the several types came through with credit,

" accidents being very few.&

'fhe Current Supplement.

The current SUPPLEMENT, No. 1334, is one of the best
numbers ever published. The first page engraving
shows Fournier in his racing car during the Paris-
Berlin motor carriage race. There are a number of
other interesting illustrations showing scenes along
the route of the race, and there is also a full list of the
vehicles which covered the entire distance. “Abstract
of the Statistics of the Railways of the United States
for the Year Ending June 30, 1900,” gives most valu-
able and interesting information. It is compiled by
the Interstate Commerce Commission. “The Fire
Hazard of the More Important Chemicals,” by Ernest
H. Cook, is continued. “Submarine Mines” is an illus-
trated article showing various types. In the Selected
Formul® column will be found a number of formulas
for tooth-powders and pastes.
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RECENTLY PATENTED INVENTIONS.
Electrical Apparatus.

TELEPHONE-CIRCUIT.—WiLLIAM E. PEM-
BLETON, Wittenberg, Wis. It is the purpose of
this invention to arrange the circuit so as to
enable telephone-subscribers to know whether
the operator’s instruments at the central sta-
tion are cut in or cut out, while conversation
between two subscribers is being carried on,
and, further, to make it impossible for a third
person to be connected by the operator with
the two talking subscribers.

Mechanical Devices.

STAMP-MACHINE.—CHARLES H. KRAUSE,
Southlake Linden, Mich. The invention re-
lates to stamp-machines or mills for ores, and
provides improvements on a similar machine
patented twelve years ago by Mr. Krause. In
the improved mill differential communicating
cylinders are placed one above the other.
In the smaller cylinder a piston operates
which carries a stamping device. A pressure-
actuated valve controls the exhaust from this
lower cylinder. A valve-casing .communicates
with the cylinders. In the casing is an inlet-
controlling valve actuated by the movement -of
the lower piston. In the casing is also an air-
pressure actuating valve. The air-cushion be-
tween the two pistons permits the pestle to
accommodate itself to the amount of material
in the mortar.

PROPELLER-GOVERNOR.—FRANK 8. COR-
MIER, Moncton, New Brunswick, Canada. This
governor comprises a brake-shoe adapted to
engage the shaft; a cylinder; a piston oper-
ating in the cylinder, and a valve which con-
trols the steam supply to the cylinder. The
piston is connected with the brake-shoe; and
the movements of the valve are controlled by
a float. If the stern of the vessel should be
lifted the float moves downward, thereby open-
ing the passage into the rear of the cylinder.
The steam moves the piston so as to cause
the brake-shoes to engage the shaft, thus pre-
venting the racing of the propeller.

BEATING-ENGINE.—JaMEs CONLEY, Ad-
ministrator of the estate of Edward Conley,
Manhattan, New York city. In the beating-
engines which have been hitherto constructed
it has been found that when the beating-drum
runs at a higher speed than the bed-roll, the
knives on the beating-drum are worn concave,
while the knives on the revolving bed-roll ap-
pear convex, showing that the machine works
unevenly. Mr. Conley devised an engine ar-
ranged to insure a uniform straight wear on
the knives and to permit the beating-drum to
yield upon the passage of lumpy matter be-
tween the drum and the bed-roll, thereby avoid-
ing injury to the knives.

BED-ROLL.—JAMEs CONLEY, Administrator
of the Estate of Edward Conley, Manhattan,
New York city. The invention relates to beat-
ing-engines used in paper manufacture, and
its object is to provide a bed-roll arranged to
hold the knives securely in position throughout
their length on the central solid plug so as
to prevent the knives from springing up in the
middle even though the plug should warp or
swell.

TRAP.—WIiILLIAM A. BRUNKER, Farmersburg,
Ind. The trap is intended to snare burrowing
animals, such as moles. The trap may be
repeatedly set and will, as a rule, require no
repairing. It is absolutely certain of its viec-
tim. The novel feature of the invention is a
forked plug which must be dislodged for -the
animal to pass, and to dislodge the plug the
animal must come within slings by which
it is captured.

ROPE-GRIP.—HowgLL HANSEL, Manhattan,
New York city. The device is intended to grip
ropes or cables. Its construction is such that
it may be conveniently carried in the pocket
when not in use. It is particularly adapted for
use by yachtsmen and sailors in raising and
lowering sails and to prevent the cutting of
the hands.

MACHINE FOR REMOVING SNOW AND
ICE.—CHARLES POORE, Box 177, Aurora, Il
The machine is intended for use on railroads,
city streets and common roads. It is provided
in front with rotary drums which cut and
pick up the snow and ice and deliver them
into a heated receptacle where they are
melted. The water thus produced is conducted
off at the side of the machine. The receptacle
is heated by electric incandescent lamps; and
the drums are rotated by electric power.

PROPELLING MECHANISM FOR VES-
SELS. — ALBERT J. TAPLIN, 420 Bernard
Street, Vancouver, British Columbia, Canada.
The propelling mechanism is located on both
sides of a vessel’s hull, slightly forward of the
middle of her length. It is the object of this
invention to increase the speed and steering
capacity of a vessel and enable her to be
turned in a very short distance.

COGGED-GEARING.—AMBROSE M. SEARLE,
Geneseo, Ill. The gearing is intended to be
be used in traction-engines. A brace-frame
is pivotally connected with a hanging boxing
and is rockable therewith and also indepen-
dently. A tumbling-rod and a pinion on the
tumbling-rod are held in place by the frame;
and the frame is boxed to the pivot-lug and
to the journal on the hanging boxing. A cog-
wheel meshes with this pinion and runs on
the journal of the hanging boxing. The pivot-
lug and journal are at opposite points and
upon a line drawn through their respective
centers. A free lateral movement of the
tumbling-rod is thus obtained, the pinion being

constantly held upon the cog-wheel and trans-
mitting the power from the cog-wheel by
means of the guidance of the swinging frame.
Thus the traction-engine is enabled to -per-
form its work in any position relatively to
the objective work to be done within an arc
of 180 degrees described about the engine with
the hanging boxing on the main shaft as a
center.

GLASS-MOLD-OPERATING MACHINE.
FRANK A. SHUNK, 211 South Monroe Street,
Streator, Ill. This invention is a labor-saving
machine and is designed to open a mold in
which a bottle or other article has been made ;
to remove the bottle therefrom ; then to close
one side of the mold, and place the bottle on
a stand ready to receive it. After material
for a fresh bottle has been placed in the mold,
the other side, which has been left open before
blowing another bottle, is closed. The inven-
tion is designed to provide means whereby most
of these operations can be quickly performed
in a practically automatic manner.

Miscellaneous.

BROILER.—JoHN FERRrRACIOLI, Manhattan,
New York city. The invention is a broiler
which enables one to prepare food rapidly and
thoroughly, and which at the same time is
convenient to handle and operate, the broiler
being placed on top of an ordinary range, or
upon a table or the like.

RADIATOR.—TIiMOTHY S. MARTIN, Butte,
Mont. This radiator is simple in construction.
One of its main features is that it requires no
air-cock. Provision is made for automatic
collection and drainage of the condensation-
water and for an adjustmeﬁt of the distance
between the two pipes, through which steam
is admitted and returned respectively.

VARIABLE MEASURE. THOMAS E.
WHITE, Chicago, Ill. The invention provides
a measure which can be quickly adjusted for
different quantities of solids, making it par-
ticularly useful for hucksters or peddlers in
measuring liquids. '

EMERY-STEEL.—GEORGE F. Lucas, Man-
hattan, New York city. The emery-steel is
provided with cushions so arranged that should
the steel drop the cushions will engage the
surface on which the steel may fall. Thus the
force of the fall is broken and the steel pro-
tected.

BUTTONHOLE AND RUFFLING GAGE
FOR SHEARS.—EmMMmA L. N. STEEN, Manhat-
tan, New York city. The invention provides an
ingenious combined buttonhole and plaiting or
rufling gage for shears, and a buttonhole-
gage adapted for attachment to any buttonhole-
shears. When a strip of material is to be
cut from a main web for plaiting or ruffling,
the shears will cut the strip with an upper
and a lower support and to a regular width
either on the straight or on the bias. The
buttonhole-gage can be applied to any con-
struction of buttonhole-scissors.

SWIMMING-SHOE.—THOMAS J. A. FREE-
MAN, Jersey City, N. J. The shoe, or rather
sandal, is arranged to aid the user in swim-
ming or treading water, and likewise to permit
convenient walking on land. The -construc-
tion provides a foot-plate having a wing
which acts as a propelling surface during
swimming. The sandal is strapped to the foot.

LIFE-RAFT. — JoHN V. JANIN, Seattle,
Wash. The life-raft is a pneumatic raft of
simple construction, having means whereby it
may be quickly inflated either when afloat or
on shipboard. Pockets are arranged on the
opposite sides of an inflatable body portion.
In the pockets cork or similar material is
placed. Inflating-pumps are mounted on op-
posite sides of the raft, the pumps being
mounted to swing relatively to the raft. When
the device is deflated and not in use it may
be rolled compactly together for storage or
transportation.

BROOM-HOLDER. — DANIEL H. MOWEN,
Myersville, Md. Mr. Mowen has provided a
novel construction for holding a broom, in
which clamping-arms stand at angle to the
carrier or base; in which the clamp includes
a sliding member operated by the gravity of
the broom handle and of the clamp; and in
which the sliding, clamping member is made
with a stop for limiting the dropping movement
of clamping devices.

FUMIGATING APPARATUS.—GILBERT E.
ALPHIN, Mount Olive, N. C. The apparatus
is designed for fumigating fruits, vegetables,
milk and other alimentary substances in order
to prevent early decay. Sulfur or other pre-
pared chemical capable of emitting fumes is
employed. . These fumes flow directly in con-
tact with the articles to be treated and finally
into contact with water by which they are
wholly or partly condensed and absorbed. The
water thus impregnated is subsequently used
for preserving the article which has been
treated. ’

Designs.

PIPE. — ARTHUR Q. WaALsH, Manhattan,
New York city. The pipe is a Pan-American
Exposition pipe and is therefore made in the
shape of a pan.

BELT.—Louis SANDERS, Brooklyn, New
York city. The belt has a flat body with out-
wardly projected longitudinal series of crescent-
shaped loops, and longitudinal strips passing
through these loops.

STATIONARY PLATE FOR STATIC MA-
CHINES.—JaMES M. G. BuarD, Fruita, Col.

-YACHTS

The plate has as its leading feature an ap-
proximately semi-circular curved edge, and an
oppositely disposed straight edge.

HANDLE FOR SPOONS, FORKS OR SIM-
ILAR ARTICLES.—CHARLES A. BENNETT,
Taunton, Mass. The chief feature of the de-
sign is a particular arrangement of tiger lilies
on the obverse of the spoon or fork handle.
Minor features of the design are the finial or
end ornament of the handle, and scrolls extend-
ing along the sides of the front panel. The
obverse side of the handle is provided with
gerolls or leaves joined with and forming part
of some of the lilies on the front, and other
leaves which are extended and curved to form
the borders or sides of a panel.

NoTE.—Copies of any of these patents wiil 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.

NEW BOOKS, ETC.

DER SCHORNSTEINBAU. Von Gustav Lang,
Professor an der Technischen Hoch-
schule zu Hannover. Drittes Heft:
Anordnung gemauerter Schornstein-
shaefte. Illustrations 24 to 103a and
two photolithographic plates. Han-
over: Helwingsche Verlagsbuch-
handlung. 1901. Large octavo. Pp.
332. Price, paper, $3.

Prof. Lang’s third volume of his work on
chimney construction deals with the arrange-
ment of masonry chimney-shafts in a manner
which is both scholarly and thoroughly prac-
tical. The author has thoroughly tested the
old formule for simple chimney-shafts, with
the result that he found many of them defi-
cient. He has therefore drawn up new rules
which fully consider the influence of height,
clear distance, material, formation of stone,
local wind pressure, and which enable the build-
er to construct his chimney with the least pos-
sible mathematical labor.

VoN LOEBELL’'S JAHRESBERICHTE UEBER DIE
VERAENDERUNGEN UND FORTSCHRITTE
IM MILITAERWESEN. XXVII. Jahr-
gang. Bericht fuer das Jahr 1900.
Unter Mitwirkung zahlreicher Offi-
ziere herausgegeben von v. Pelet-Nar-
bonne, Generalleutnant z. D. Berlin;
Ernst Siegfried Mittler & Sohn.
1901. Octavo. Pp. xiv, 651. Price,
paper, $4.

_ The latest volume of the well-known Jahres-

berichte chronicles with characteristic German

accuracy the progress which has been made in
military science during the past year; the
changes which have been made in the organ-
ization of the various continental armies; new
weapons which have been adopted; new tac-
tics which have been devised; and new expe-
riments which have been made. Not the least
interesting portion of the work will be found
in the discussion of the stirring events which
have taken place during the last year in South
Africa, the Philippines and China.

TaE Limits orF EvorutioN. By G. H.
Howison, LL.D., Mills Professor of
Philosophy in the University of Cali-
fornia. New York and London: Mac-
millan & Co. 1901. 16mo. Pp.
xxxv, 396. Price, $1.60.

The volume is a series of essays and papers
which, written and published at widely differ-
ent times, have a connection with one another
not apparent at first sight. The connecting-
link, however, is to be found in the author’s
peculiar doctrine of ‘personal idealism”—a
modified form of pluralism. In the preface of
the volume will be found a very entertaining,
though unfortunately brief, exposition of the
tenets of this new philosophy.

How TO0 BUILD A MoTOR LAUNCH. By
C.- D. Mower, Designing Editor of the
Rudder. New York and London:
The Rudder Publishing Company.
1901. Price, cloth, $1.

This work has been written by a self-taught
boatbuilder who is qualified to give the novice
just that kind of advice that he particularly
needs, and he succeeds, by clear description and
easily-understood drawings, in putting into the
hands of the amateur boatbuilder all the neces-
sary instruction to enable him to put together
a thoroughly servicable hull, suitable for any
kind of motor. In the after part of the book
are given designs of several launches, from
18 to 50 feet in length. The letterpress and
drawings are up to the best work of the pub-
lishers.

AND YAcHT HANDLING. By
Thomas Fleming Day. New York
and London: The Rudder Publishing
Company. 1901. Price, cloth, $1.

The author of this work, which is as charm-
ing as it is instructive and practical, has es-
tablished such an excellent reputation in this
particular class of literature that his mere
name is a guarantee of the excellence of the
book. In his preface the author makes an
apology for writing the work in the first per-
son; but all who read it will be agreed that
it would be a distinct loss to the interest and
value of the work had it been written in any
other form. The first ten chapters—which in-
clude such subjects as seamanship, rigging,
reefing, anchoring, stranding, etc.—are chiefly
the outcome of personal experience. There are
ten halftones, many of them of well-known ves-
sels, and a host of clear line cuts showing the
many different types of rig. Ap exaellent book
for the amateur yachtsman.

AMERICAN ENGINEERING COMPETITION.
New York: Harper & Brothers.
1901. 12mo. Pp. 140. Price, $1.

The sixteen chapters of this little book are
made up of a series of articles published in the

. columns of the London Times, and have been

published in full in our SupPPLEMENT. They
are the investigations by an English engineer
of American methods in the great iron and
steel industries of our country; and they lead
to the broad conclusion that American compe-
tition in engineering industries is certain to
prove a serious menace to English trade in the
same line in neutral foreign markets hitherto
almost exclusively British. The book is of
value to Americans because of the insight it
gives into the methods employed in these vast
industries. Among those described are the iron
and steel industries, including the manufacture
of steel, locomotives, engines, machine tools,
and the like. A clear exposition is also given
of the methods of transporting the ores from
mine to factory, via the Great Lakes.

MobpEL BoiLER MAKING. By E. H. Pierce.
London: Dawbarn & Ward: 1900.
88 pp., 35 illustrations. Price, $1.25.
This is a practical little handbook on the
designing, making and testing of small steam
boilers. Stationary locomotive and launch
boilers are described, and scale drawings given
of the different types.

EMILE ZorA. A Psycho-Physical Study
with Appendix. By Arthur Mac-
Donald. Fourth edition. Washing-

~ ton, D. C. 1901.

It is difficult to understand what Mr. Mac-
Donald has accomplished in this so-called
“study.” A vast amount of information is
catalogued ; elaborate measurements are given ;
psychological examinations are made—all ap-
parently to no purpose. Of this data gath-
ered no use whatever is made. Nor is any-
thing new told of the man Zola. With all due
respect for the undeniable industry displayed
in collecting material, we must confess that
Mr. MacDonald’s task is singularly unproduc-
tive of any valuable results.

PracTIiCAL ELECTRICAL TESTING IN PHYSICS
AND ELECTRICAL ENGINEERING. By G.
D. Aspinwall Parr, Assoc. M.LLE.E.
New York: Longmans, Green & Co.

1901. 392 pp., 231 illustrations.
Price, $2.50.
This book is intended as a textbook and

book of reference. The different methods of
measuring magnetism, resistance, etc., are fully
described, and their algebraical solutions are
included in an appendix, as well as illustrated
descriptions of the laboratory apparatus usu-
ally in use.

L’EvoLuTioN pU PicMENT. Par le Dr. G.

Bohn. (Série Biologique “Scientia.”)
Paris: Georges Carré et C. Naud.
1901. 16mo. Pp. 96. Price, 75
cents.

The eleventh volume in the “Scientia” se-

ries is an admirable biological study of the col-
oring matter of organic tissues. Dr. Bohn has
performed his work with a conscientiousness
that will certainly be appreciated by students
of cellular biology.

THE DESIGN AND CONSTRUCTION OF OIL
EngIiNEs. By A. H. Goldingham, M.
E. New York: Spon & Chamberlain.
1900. 16mo. Pp. 196. Price $2.

Full directions are given for erecting, test-
ing, installing, running and repairing oil en-
gines, including descriptions of American and
English kerosene oil engines. The book is
illustrated by a considerable number of di-
agrams and engravings.

EVOLUTION OF THE THERMOMETER, 1592-
1743. By Henry Carrington Bolton.
Easton, Pa.: The Chemical Publish-
ing Co. 1900. 16mo. Pp. 98. Price $1.

Dr. Bolton has devoted himself to chemical
literature and his bibliography of it is a
masterpiece. He has also written considerably
upon such curious subjects as alchemy. The
little book before us is a most interesting
treatise, and the list of authorities which he
cites is quite remarkable.

SELECT METHODS IN FooDp ANALYSIS. By
Henry Leffmann, A.M., M.D., and Will-
iam Bean, A.M., M.D. Philadelphia:
P. Blakiston’s Son & Co. 1901. Pp.
380. 53 illustrations, together with
4 full-page plates and many tables.
Price $2.50.

In this book will be found many of the
valuable processes and data which have been
published during the last decade in bulletins of
the Department of Agriculture, Association of
Official Agricultural Chemists, and the various
State experiment stations. The book is in-
tended to be a concise summary of analytic
methods adapted to the needs of both prac-
tising analysts and advanced students in ap-
plied chemistry. Special attention has been
given to the presentation of methods for de-
tecting preservatives, artificial color, and poi-
sonous metals.

BoNE PropUCTS AND MANURES. By
Thomas Lambert. London: Scott,
Greenwood & Co. 1901. 8vo. Pp.

162. Price $3.

An account of the most recent improvements
in the manufacture of fat glue, animal char-
coal, size, gelatine and manures. The litera-
ture of this subject is not very extensive, and
the present work deals with the subject in
both & practical and sclentific way. It will
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interest all students of technology as well as
manufacturers. The author has devoted a
chapter to the methods used in making the
many analyses of raw and finished products.

DICTIONARY OF CHEMICALS AND RaAw
PropucTs USED IN THE MANUFACTURE
OF PAINTS, COLORS, VARNISHES AND
ALLIED PREPARATIONS. By George H.
Hurst, F.C.S. London: Scott,
Greenwood & Co. 1901. Pp.
382. Price $3 net.

The need of a dictionary of this kind is
emphasized by the loose nomenclature of raw
materials used in the paint and varnish busi-
ness. Mr. Hurst’s compilation is a most valu-
able one. It is thorough and accurate, and
the matter is well presented. It is a valuable
book.

A B C oF THE TELEPHONE.

8vo.

By James E.

Homans, A.M. New York: Theo-
dore Audel & Co. 1901. 12mo. Pp.
335. 268 figures. Price $1.

It is surprising what an excellent book can
be produced at such a low price. Some of the
illustrations are very poor, but many of them
are excellent and the diagrams are exceeding-

ly clear. The theory of the subject is described
and the practical details are given. Many
special types of instruments are shown. Typo-

graphically the book is a satisfactory one,
and the binding, black and yellow with yellow
type, is very effective.

THE INDUCTION MOTOR. A Short Treatise

on Its Theory and Design. With Nu-
merous Experimental Data and Dia-

grams. By R. A. Behrends. New
York: American Electrician Com-
pany. 1901. 8vo. Pp. 105. Price
$1.50.

The induction motor has received compara-
tively little attention from competent engineers.
The few whose experience and knowledge would
entitle them to speak with authority on this
subject are deterred from publishing by com-
mercial reasons. The author has made the
induction motor the subject of early and special
study. The subject is treated mathematically,
and will certainly prove of value to electricians
and those who are engaged in practical work.

EXPERIMENTAL CHEMISTRY. By Lyman C.
Newell, Ph.D. Boston: D. C. Heath
& Co. 1900. 12mo. Pp. 435. Price
$1.10.

There seems to be no end in the making
of textbooks, and the one before us is one of
the best we ever remember to have seen. We
are glad to note the omission of many illus-
trations which have been handed down from
time immemorial. The way in which the mat
ter is arranged and presented is excellent, and
the glossary of chemical terms is an excellent
one. The problems are also numerous. It is
a thoroughly modern and valuable textbook.
A teacher’s supplement is also issued.

A SHORT MANUAL OF INORGANIC CHEMIS-

TRY. By A. Dupré, Ph.D., and H.
Wilson Hake, Ph.D. London:
Charles Griffin & Co., Ltd. Phila-
delphia. J. B. Lippincott Co. 8vo.
Pp. 391. Price $3.

The third edition of this excellent manual
retains the main features of the preceding
edition, but has nevertheless undergone some
very material alterations. The introductory
portion deals with general principles and is an
excellent exposition of general chemistry. Then
follows a description of the properties of the
various elements and their compounds. The
scheme of propertie§ of any element or com-
pound is an excellent feature.

AtomMs AND ENERGIES. By D. A. Murray,
AM. New York: A. S. Barnes & Co.
1901. 16mo. Pp. 202. Price $1.25.

This essay aims to give not a theory, but
a discussion. In dealing with the movements
of atoms the author has endeavored to not
postulate any new force or factors of any
kind, but simply to take, the energies and laws
which we now know, and to compute their ef-
fects in the atomic distances. The field en-
tered is new and certainly large, and all
students of chemistry and physics will be glad
to read such a carefully considered discussion.

THE ELEMENTS OF ASTRONOMY. By Sir
Robert Ball, LL.D., F.R.S. New
York: The Macmillan Company.
1900. 16mo. Pp. 183. Price 80
cents.

What has long been needed is an elementary
treatise on astronomy which would present the
subject in an  interesting manner. There is
no one to-day more qualified to do this than
Sir Robert Ball, and he has produced a most
admirable little book which is well iliustrated.
The work, while it contains some mathematics,
can be understood by those who have nc¢ special
knowledge of mathematical science.

Whittaker’s Revolving Planisphere,
showing the principal stars visible for every
hour in the year, consists of a circular disk
on which the principal stars are seen and from
our latitude are clearly indicated. By means
of an exceedingly simple arrangement the disk
may be made to revolve in such a way as to
show only those stars visible in any given
time. In addition to this may be shown the
varying time of sunrise and sunset during the
whole year. The price of the Planisphere by
mail is 65 cents.

In ¢ Six Months Abroad on Three Hun-
dred Dollars,” reviewed in our issue of July 13,
the accommodations on the ocean voyages were
second-class, anJ not steerage as stated,

Business and Personal (Uants.

READ THIS COLUMN CAREFULLY.—You
wili 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 theinformation. In every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.
Inquiry No. 1062.—For manufacturers of minia-

ture magnifying photographs.
Forlogging engines. J. 8. Mundy, Newark, N. J.
Inquiry No. 1063.—For hand and power core-cut-
ting machines.
TURBINES.—Leffel & Co. Springfield, Ohio, U. S. A.
Inquiry No.1064.—For automatic machinery to

make a machinefor flange trimming, knurling and curl-
ing thimbles.

*U. 8.” Metal Polish. Indianapolis. Samples free.
Inguiry No. 1065.—For manufacturers of iron try

molds for making small aluminium castings; also mills
to grind scrap aluminium.

WATER WHEELS. Alcott & Co., Mt. Holly, N. J.

Inquiry No. 1066.—For advertising novelties of
the Buffalo Kxposition.

Yankee Notions. Waterbury Button Co., Water®t’y, Ct.

Inquiry No. 1067.—For makers of chilled iron
rolls. (New York City, if possible.)

Machine chain of all kinds. A.H. Bliss & Co. North
Attleboro, Mass.

Inquiry No. 1068.—For fans for cooling purposes,
run by spring motor.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.

Inquiry No. 1069.—For small'motor to run a fan
or cream freezer to one-quarter horse power.

FOR SALE.—Old numbers SCIENTIFIC AMERICAN.
E. Rowe, Indiana, Pa.

Inguiry No. 1070.—For manufacturers of an as-
bestos hood to cover ice water pitchers in hotels, etc.

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

Inquiry No. 107 {.—For manufacturers of thenew
change-making machines.

For Sheet Brass Stamping and small Castings, write
Badger Brass Mfg. Co., Kenosha, Wis.

Inguiry No. 107:2,—For fountain pens for delicate
recording instruments.

Rigs that Run. Hydrocarbon system.
Louis Motor Carriage Co., St. Louis, Mo.

Inguiry No. 1073.—For dish-washing machines.

FOR SALE OR ON ROYALTY.—Self-feeding hammer
patent. C. T. H., 317 So. Grant Ave., Denver, Col.

Inquiry No. 1074.—For the manufacturer of the
* Vietor ” self-buttoning collar button.

Ten days’trial given on Daus’Tip Top Duplicator.
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city.

Inquiry No. 1075.—For umbrellas to open and
close by pressing a button or spring.

SAWMILLS.—With variable friction feed. Send for
Catalogue B. Geo. 8. Comstock, Mechanicsburg, Pa.

" Inquiry No. 1076.—For manufacturers of novel-
ies.

Gear Cutting of every description accurately done.
The Garvin Machine Co., 149Varick, cor. Spring Sts., N.Y.

Inquiry No. 10%7'7.--For tubes or boxes for mail-
ing liquids; also glass vials and labels for same.

See our Collective Exhibit—Section ‘*S,” Electricity
Building, Pan-American Exposition. Standard Weld-
ing Company, Cleveland, Ohio.

Inquiry No. 1078.—For a small, second-hand
electric plant capable’ of running one hundred 16 c. p.
Kdison lamps, with or withoutsteam engine.

FOR SALE.—New process for making oil with fish and
fish offal is offered for sale or licenses in United States
of America. Address Foreign, Box 773, New York.

Inquiry No. 1079.—For manufacturers of large
wooden wheels, 7 feet in diameter, capable of carrying
load of three tons.

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

Inquiry No. 1080.—For a drill capable of drilling
hard metal.

Write - St.

NOVELTIES.—Manufacturers and firms trading in
novelties of every description and wishing to place their
goods on the South African market should communi-
cate with the undersigned, enclosing catalogs and lists.
H. E. James, Agent and General Importer, P. 0. Box
746, Pretoria, 1'ransvaal, S. A.

Inquiry No. 1081.—For an apparatus for collect-
ing gas from blast furnaces and using same for
operating gas engines.

FOR EXCHANGE.—Unincumbered real estate at cash
valuation of three thousand dollars to exchange for
patent : entire patent or state rights. Give full descrip-
tion of patent. For particulars address C. E. Newton,
57 Ruggery, Columbus, O.

Inquiry No. 1082.—For apparatus for condensing
milk and fruit juices.

‘W ANTED.—A thoroughly competent engineer to push
in United States of America a new, efficient and eco-
nomical process, for dealing with large benefit towns’
sewage and refuse waters from industry. Address
France, Box 773, New York.

Tnquiry No. 1083.—For apparatus to utilize wind
power to compress air.

PATENT FOR SALE.—American ‘ Patent” right of a
new machine for cutting edges of books, etc. European
patent has just been sold. Millions of dollars in it.
Price, $40,000. Only principals please apply to A. R., 100,
Box 773, N. Y.

Inquiry No. 1084.—For manufacturers of toys
‘and children’s novelties.

Ingquiry No. 1J85.—For small air compressor
operated bg sprocket and chain. or otherwise from axle
of automobile, to compress two-thirds of a cubic foot
of air at normal pressure per minute, up to 250 pounds
per square inch.

Ingniry No. 1086.—For manufacturers of porce-
lain shutter knobs.

Inquiry No. 1087.—For manufacturers of
making machinery.

Inguiry No. 1088.—For machinery of latest type
for manufacture of sandpaper.

Inquiry No. 1089.—For machinery for crushing
and screening flint and garnet.

Inguiry No. 1090.—For scientific, chemical and
microscopic apparatus for college laboratory.

Inguiry No. 1091.—For a stern paddle wheel
steamer capable of navigating in 18inches of water.

Inquiry No. 1092.—For 'parties to make .» folding
pocket dinner basket of pasteboatd or imitationleather.

Inguiry No. 1093.—For manufacturers of Paris
skirt and shirt waist supporters; also for general mail
order goods.

Inquiry No. 1094.—For manufacturers of rudder
and motor combined for propelling row boats.

ice-

HINTS TO CORRESPONDENTS.

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

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

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

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

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

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

Books 11'e1’er1'ed to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(8278) F. A. G. asks: Can you recom-
mend to me a satisfactory advanced textbook
in electricity? Should like one containing an
account of phenomena, both old and new, to-
gether with a clear mathematical exposition
of the facts. Nipher’s ‘“Electricity and Mag-
netism’ is sometimes used as a textbook, but
its clearness is somewhat compromised by the
author’s frequent introduction of conversion
factots, and he seems to have a fear of em-
ploying such generalities as Green’s theorem,
Poisson’s equation, etc. Maxwell’s work rather
represents the opposite extreme, being too gen-
eral for my purposes. An ideal book would
be Thompson’s ‘“Elementary Lessons in Elec-
tricity and Magnetism for Advanced Students.”
A. The familiarity with the subject of elec-
tricity which your letter exhibits would indi-
cate to us that you can hardly find what you
require in any single textbook. You seem to
have reached the stage where your reading of
necessity would branch out into the special
treatises and papers read before the learned
societies. At any rate, we do not know any
single, comprehensive treatise to recommend
to the man who has passed beyond the use of
Nipher and Maxwell. We would name certain
works of a special character which may meet
your need : Cummings’ ‘“Theory of Electricity,”
$2.25; Gerard’s “Lessons in Electricity,”
$2.50; Gray’s ‘“Absolute Measurements,” Vol.
I, $3.25% Vol. IL, in two parts, $6.25; Gray’s
“Treatise on Electricity,” Vol. I, $4.50; Flem-
ing’s ‘“Alternating Current Transformer in The-
ory and Practice,” Vol. I, $5; Vol. IL, $5;
Jackson’s Textbook on Electromagnetism,”
$2.25; Steinmetz’s “Theory and Calculation of
Alternating Current Phenomena,” $2.25; Sir
William Thomson’s ‘“Mathematical and Phys-
ical Papers,” Vol. IIl.,, “Electricity and Mag-
netism,” $5.50; Sir William Thomson’s ‘“Papers
on Electrostatics and Magnetism,” $5; Whet-
ham’s ‘“Solution and Electrolysis,” $1.90;
Luptke’s “Electro-Chemistry,” $2.50. We could
follow these with a long list of treatises upon
the various sections of electrical engineering,
but we do not understand that your wishes go
out in that direction.

(8279) G. M. M. writes: I would like
to have you explain Query 8252 to L. H. E. in
your valuable paper. “To find the horse power
of an electric motor, measure the amperes it
is taking and the voltage of the current,” etc.
This may be very plain and simple to some, but
to amateurs it is a problem difficult to under-
stand. How are we to measure the amperes
and volts, except perhaps by getting costly
instruments? A short and simple rule for
the measurements (if there is any) of elec-
trical units would be of greater assistance to
students than what to do with the product
when obtained. A reply through Notes and
Queries would help several of us and perhaps
L. H. E. as well. A. If one wishes to measure
the weight of a bar of iron, he will provide
himself with standard weights and a balance;
if he would obtain its length, he must have a
standard rule. So it would gseem appaxent that
if one would know the amperes and voltage of
the current an electric motor is using, he
must have the proper instruments for measur-
ing these factors of the current. This was
not involved in query 8252. The request there
was simply for the rule for finding the horse
power of an electric motor. That question
was properly and plainly answered. The query
above goes further and asks a rule for finding
the volts and amperes of a current. There
are a number of methods of measuring these
which are used in the laboratory, but they
would not be intelligible to those not already
practised in measuring electrical quantities,
and such have them in their laboratory manu-
als. . The only practical way is to obtain the
proper measuring instruments and measure
them just as any other measurement is made.
‘When the quantities‘are measured you may
be able to see through the rule for their use.

(8280) C. O. P. asks: 1. Will you
please tell me how many cells of sal ammoniac
porous cup batteries it will take to excite the
field of the alternating current dynamo de-
scribed in SCIENTIFIC AMERICAN, September 11,
1897? A. The sal ammoniac battery is not
adapted to use for the purpose you mention.
It cannot furnish a steady current for any
length of time. It is only fitted for such
places- and uses as call upon it for ac-
tion a moment and then allow it to rest
longer than it has worked. In this respect it is
like some people. To understand this feature

of batteries look up polarization of batteries
in some textbook. Batteries which polarize
easily are only adapted to use upon open-
circuit work. The potassium bichromate cell
may be used for exciting the fields, or the Edi-
son-Lalande cell. A battery in which polariza-
tion is prevented is the sort to use upon a
closed circuit, since it can give a constant
current without diminution till its materials
are used up. 2. Will you explain how I can
rewind to make it direct current, and about
how many volts and amperes will it develop,
both as an alternating current and direct cur-
rent? A. No change is required in the wind-
ing to adapt the machine to the direct current.
A commutator must be put in place of the
collector rings, and the windings of the arma-
ture must be connected to the segments of
the commutator. We cannot give the volts
and amperes which the machine will give.
3. Where can I procure data for making
a fan motor that will run with batteries and
using an 8 to 10-inch fan? A. You can find
the full directions for making the motor and
also a good form of battery with which to
run it in Parkhurst’s ‘Motor Building for
Amateurs,” price $1 by mail.

. (8281) G. T. T. asks: I would like to
know something about the action of zinc on
iron. That is, we are told (could not say how
true) that zinc in a water pail will keep same
from rusting, and I believe that this is proved.
Could you explain why this is so? A. We
have heard the statement made many times
that zinc will protect iron from rusting. We
have not taken the trouble to verify it. If
the fact is as stated, the result is not due to
any action of the zinc upon the iron. Zinc
has no direct chemical action upon iron. What-
ever action there may be is due to an electric
current set up in the water between the zinc
and the iron. The result is a decomposition
of the water. A small electric battery is thus
formed in the water pail. The zinc is positive
and the iron is negative. When the water
is separated into its oxygen and hydrogen, the
oxygen being electro-negative goes to the posi-
tive zine, and the positive hydrogen goes in a
similar way to the negative iron. In this
way the oxygen which would rust the iron
(since iron rust is iron oxide, a compound of
iron and oxygen) is kept away from the iron
and the iron does not rust. The zinc is oxi-
dized and disappears.

(8282) E. N. F. asks: 1. Would not
17 cells, each of 214 volts, 0.4 ampere, connect-
ed as per diagram, give the same results as
though there were 12 of 214 volts and 214 am-
peres each and all connected in series? A. No.
You show twelve coils in series connected to a
multiple arrangement of four single cells on
one side and to the line on the other side of
the series. Now the E. M. F. of the twelve
in series will be twelve times that of the single
cells at their side. The line is in shunt with
the single cells. The E. M. F. of the twelve
cells will send a current which divides between
the line and the multipled cells in the inverse
ratio of the resistances of the two. The cells
in series will therefore send current back
through the cells in multiple, and most of the
current will be lost in this way; since the
resistance of the four cells in multiple is very
small. 2. What reason is there why primary
cells should not be overcharged? A. We pre-
sume you mean by ‘“overcharge’” the use of too
strong a solution. If so, the answer is that
the solution will act too fiercely upon the
positive plate and much of the energy will be
wasted as heat in the liquid of the cell. 3.
Is it not possible for a motor taking 100 watts
to develop more than 100-746 of a horse power ?
A. We do not see how a power can produce
more effect than it has in itself. A horse
power can do so much work and no more. 4.
Could a 1-6 H. P. motor run a small auto-
mobile large enough to hold a 125-pound boy?
If so, how many times should it be geared
down, driven wheel being 2 feet diameter
and driving  pulley 2 inches? A. Yes; on a
good road, at a moderate speed. The gearing
must be made so as to rotate the wheels of
the carriage as many times as are necessary to
drive it at the number of miles per hour de-
sired. 5. Will you please tell me how to make
the luminous substance that is put on clock
dials to make them visible at night? A. This
question was answered in the Query column of
SCIENTIFIC AMERICAN Vol. 85, No. 1, under
Query No. 8249.

INDEX OF INVENTIONS

For-which Letters Patent of the
United States were lssued
for the Week Ending

July 16, 1901,
AND EACH BEARING THAT DATE.

[8ee note at end of list about copies of these patents.]

Advertising device, C. H. Keyser........... 678,669
Air compressor, E. Hill........ ... 678,487
Air compressor, C. B. Little 678,839
Alarm. See Low-water alarm.

Apparel, safe-keeping device for wearing,

W. Schaller ..........ccoeiiviiiinnnnns 678,694
Automobile, L. C. Savale........ 678,520
Bag machine, Millhiser & Doeppe. ... 678,788
Bale band fastening, D. Mullane........... 678,751
Baling press, cotton, W. M. Thomas...... 678,630
Ballot box, J. A. Linn...........ce.uuuann 678,786
Band cutter and feeder governor, M. La-

3 4= o .... 678,838
Bank, coin registering, J. F. Healy.. ... 678,563
Barrel carrier, Metcalfe & Bell..... Jessess 678,416

(Continued on pagye 61)



JuLy 27, 1901.

Barrel cover, J. F. Morin................ 678,675
Birrel \\ashmg machine, C. J. 678,613
Bauxite, purifying, C. M. H 678,732
Bearing, ball, Howe & Owen 678,619
Bearing, ball, J. H. Brandt... . 678,772
Bearing, ball, J. A. Guinn............ 678,779
Bearing spindle for vehicle .

Smith™y. . PW_8. e . . 678,524
Bed motion, L. C. Crowell... 678,358
Bedstead, door, H. B. Ruggles............. 678,828
Beer drawing apparatus, C. Applehans..... 678,771
Belting, manufacturing, C. P. Landreth... 678,575

Bib 01 water cock, automatic, D. H. Streep-
Blcycle 10% T REh 7 S ettt
Bicycle racing machine, J. tthe\\s
Binder draft attachment, P. Kempkes

Binder, temporary, B. W. Schmid......... 6
Blm\els, impeller for rotary, T. W. Green 678,480
Boat, De Lamarre & Taltavull ............ 678,745
Bobbin holder, J. Roney
Boiler, P. Forg............. . ¢
Book holder and leaf turner, C W. Hadlock 678,731
Bosh plate, J. Kennedy............ 678 743, 678,785
Bottle, non-resealable, F. M. i 678,704
Box, G. Hurd................ 678,491
Box opener, C. O. . Halgre . 678,780
Box stapling machine, J. Schmidt, .... 678,815
Bread, C. Anstaett................... 678, 454
Breadmaking, C. C. Anstaett.. 678,455
Bricks, apparatus for making re-pressed, J.
Battenfeld ....................... 678,635
Bridges, etc., manufacture of wire links for

tension members of, G. Lindenthal.... 678,672
Bridle, P. H. Flynn.........c.oviviiiniens 678,388
Briqueting machine, J. T. Davis. 678,359
Brush, aird. . . 678,431
Brush case, tooth, J. . 678,594
Buckle, sealing, . 678,700
Buckle, suspender, . . 678,631
Buggies, hinged door f01 piano box 3

00dhUlTRREREY. SRR M. . P L) 678,710
Building framework, W. B. George 678,728
Bulkhead door, H. Lee................ ... 678,407
Burner. See Gas burner.

Button and necktie fastener, collar, F.

M. Hasenfus, Jr....... o 678,663
Button, collar, J. E. Potter. 678,762
Button or stu , D. D. Dawley . 678,477
Buttonhole cutting and stitching ma

automatic, J. W. Lufkin............. 678,825
Cages, self-detaching hook for shaft, E.

G Weddell £, ...t oftleccnseenns 678,804
Camera attachment, hotographic, C. FI.

1507, s A | SR ... 678,490
Can heading machine, W. T. Jones. . 678,494
Canopy frame, W. T. Jolmston... . 678,739
Car end sill, R. E. Scott.. . 678,697
Car fender, Platt & Weu‘ga ..... .... 678,761
Car foot board and guard rail, stleet .

W. Wassenich ........................ 678,601
Car loading apparatus, A. Wallace, Jr. . 678,599
Car, railway, C. Vanderbilt.......... . 678,597
Car underframing, box, G. L. King..... . 678,573
Car unloading appaxatus W. Batchelor. 678,6.54
Cars, motor gear case for electric, W. Cox 678,377
Carbonating apparatus, E. E. Murphy..... 678,3
Carbureter, R. Jackson............. . 678,493
Card, playing, W. M. Ford.. . 678,791
Cartridge shell, G. P. Salisbury 679,628
Cash receptacle, C. Hutchinson 678,620
Cement, forming pieces of raw, .. 678,748
Cement, gypsum, etc., burning, V Lessing 678,412

Kunneke 678,365

Centering support, G. H.
hair, C. . Carlson

Chenille machine, F. H. Geldermann.
and Dbed,

Chest, settee, combined, JUML

. 678,376

678,727

Glenn . 678,465
Chisel gage, C. Frank .. 678,776
Chock or buffer, spring, O. Albert . 678,531
Chock or buffer, spring, Sawyer & Albert 678,589
Cider press, A. K. Schaaf..... 678,428
Cigar cutter, E. J. DEpstein....... .. 678,614
Cigar cutter and lighter, L. P. Perew. . 678,760
Cigar holder, R. Thompson................ 678,444
Cigarettes, machine for making pasted tubes

for, A. Benoit et al.................. 678,636
Clock, electnc, Rosi & Vacotti 78426
Cloth folding apparatus, Terbush & Willcox 678,799
Coal screen and bagger, J. P. Lowe........ 678,840
Coaster and brake, rear hub, E. F. Kelley. 678,572
Cobbler’s chair scat, W. M. Cavanaugh.... 678,357
Cock for engineers’ brake valves, cut-out,

J. Van Atta.........ccoevivnnnnnns 678,596
Coin holder and carrier, I'. A. Rogers . 678,686
Coin controlled box, J. W. Tully..... . 678,595
Collar, lady’s, H. D. Schutte...... .. 678,696
Combination lock, S. W. Shoupe. . 678,769

Communion service, J. G. Thomas. 678,699
Compound and semi-compound engine, com-
bined, M. L. Whitfield............... .. 678,808
Compound engine, M. L. Whitfield. 678.807
Compound pressure engine, M. L. Whltﬁeld
678,806, 678,820
Conduit, underground, J. T. McRoy 678.508
Conveyer mechanism, S. M. Jenks. g 678,667
Cooking utensil, electrically heated, 3
SeIPS ittt e 678,522
Cooking vessel, steam, F. C. Sherman... 678,768
Copy holder, D. S. Coffey.............. .. 678,541
Copying bath, M. O. Whelan .. 678,447
Cork extractor, J. Coomber............... 678,773
Corset busk, V. BOVY.....covieniiuenenunn. 678,713
Cot, A. A. Cregg.. .. 678,659
Cotton picker, G. Led . 678,406
Crate, J. Mathy......... . 678,826
Crate, foldale egg, F. C. Edson... .. 678,649
Clucxhle furnace, O. Michael... . 678,674
Cultivator, T. J. Hubbell...... 678,189
Cultivators, treadle guide for, S. 678,736

Culvert, Wolcott & MaGirl.....

Current generators, rotor for alternating,
Es Danielson ........c.covcomenieenn.

Current in regular pulsations, device for the
production of continuous, E. Van
Haanen. .o -« » ciiee oo+ sgspervmons

Cuspidor, flushing, H. G. Grubbs

Cutter, See Band cutter.

Cutter, A. M. Brickson............

Cutterr head blades, gage for settmg, Blood
& V0O S R e e e et L L Lt L

Cutting off mechanism, R. H. Hurlbut.

Dam or foundation construction, subter-

678,605
678,646
678,803
678,481
678,651

678,712
678,669

ranean or subaqueous, J. I. O'Rourke. 678,581
Dams or foundations, constructing subter-
ranean or subaqueous, J. F. O'Rourke. 678,582
Dead centers, device for overcoming, 8.
Wickersham .............. ... ..., 678,603
Display fixture, H. G. Roth.....678,687 to 678,690
Display fixture and curtain, wall, H. G.
| U I S o ST s v.e... 678,691
Display rack, sample, J w. Calvel ..... .. 678,356
Door check, Nushawg & Niswonger....... 678,790
Door hanger, E. G. Worden.............. 78,610
Door hanger, sliding, E. G. Worden....... 678,609
Poor manipulator, O. F. Immell........... 678,738
Door, sliding, S. W. Letson et al..... . 678,366
Draft equalizer, M. J. Killeen...... . 678,497

Draft equalizer,
Draft equalizer, H. Carpenter
Drainer, J. Kline.............
Drawing board, O. Haskell

G. A. Couchman..

.. 678,644
. 678,717

Drawing press, L. Schuler. G7Si439
Drawing roller coupling, Rvdel & Palkmson 678,588
Drill, I. Wantling..................covu.. 678,845

Driving mechanism. E. & F. W. Heymann..

678,364

Dumper and spreader, combined F. Con-

DT PP .... 678,643
Dust beater, H. C. & O. 5 678,586
Dust collector, W. E. Allington. 678,451
Dust guard, J. Timms......... . 678,529
Dust pan, D. Mitchell. . 678,849
Egg Dbeater, . G. Browne.. 678,456
Electric current transfor mer, variable pres-

sure, C. J. Ritzer................... 678,518
Electric light wire molding, I. H. Corduan 678_544
Electric motor controller, D. J. Hauss..... 678,664
Electric switch, C. A. Hussey.............. 678,492
Electrode for water heaters, H. M. Hill. 678,782
Elevator door lock, N. Poulson . 678,422
Engine, C. E. Felgenhauer...... 678,384
Engine indicator, steam, E. Norden - 678,421
Engine speed regulator, explosive, N.

COISON & .ivinecnnernnennnenannnnsannnn 678,546
Excavating, dredging, transporting, and ele-

vating earth, ete., apparatus for, E.

IMCGLOZOT .« ore o oo sfalo: o » ke oI o o ¢ ¢ 61os . 678,419
Explosion engine, compound, E Butler. . 678,715
Explosive, E. Dickson . 678,360
Extension table, G. A. Davis.............. 678,834
Fabric, machine for cutting rolls of woven,

H. G.Bander ......... 0 ..cccceeeenn, 678,371
Faucet, measuring, J. H. Herbst........... 678,565
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Toot and

11)
“Star” .
Screw Cutting
=% o Lathes

Cross
Feed
FOR FINE, ACCURATE WORK
Send for Catalogue B.
SENECA FALLS MFG. CO.
695 Waier Street,
Seneca Falls, N. Y., U. S, A,

MACHINE ‘SHOP OUTFITS,
ﬂTOOLS AND'SUPPLIE S5
S < SEBASTIAN LATHE C0'208PRERT 3.

ELECTRIC FANS (operated by battery);
ELECTRIC MOTORS, from $! up;
MINIATURE ELECTRIC LAMPS;

DRY BATTERIES, all sizes;

ELECTRIC MEASURING INSTRUMENTS.

Catalogue on Application.

GlNE&,F

MARION ELECTRIC CO., _0# Broadway, New York.

FOR LIGHT AND MEDIUM WORK

this new 14 inch

«__B. F. BARNES

Upright Drill is several laps ahead of any

other drill on the track. It will drill from

1/16 of an inch up to 34 of an inch and is a
strong, well built, durable tool.

= It doesn’t cost a whole lot either.

tails are yours for the asking.

B. F. BARNES COMPANY, Rockford, IlI.
T SIMPLIFIES DIFFICULT WORK

There are many unique features in
eur Han and ower Pipe
Threanding and Cutting Machine
It has our Standard Adﬂ)uﬂ[:.ble Quick
@pening and Ciosing Die Head with
convenient ‘ cam’ movement. kive
Chasers, set by graduation to any size
needed. Can be released from Thread-
ing while in motion, opened to permit
pipe being cut and closed instantly
and positively. Send for Catalogue-

THE MERRELL MANUF
TURING CO.s 501 Curtiss

weroveo Microscope for Projection.

New metal
track plate
with keys
to unlock
standard
and change
instantly —
combining
also poldn-
scope and
stamoscope.

New series
of  projec-
tion objec-
= tives, with
flat field, well lighted and clear definition. New sub-
stage condenser on a new system. Illustrated circular,
catalogue, etc., free.

QUEEN & CO., 1010 Chestnut St., Philadelphla, Pa,

De-

\
é’t., 'l‘oledo, Ohio

The * Wolverine ”’ Three f«%ﬁf
Cylinder Gasoline Ma- alogue.

rine Engine.
The only reversing and self-
starting “gasoline engine on
the market. Lightest engine
for the power built. Practi-
cally no vibration, Absolute-
ly safe. Single, double and
triple marine_and stationary
motors from 3 to 30 H. P.
WOLVERINE

MOTOR WORKS,
Grand Rapids, Mich.

GAS ENGINE
IGNITERS

for Marine, Stationary and
) Automobile engines. Will
save their cost many times
over in one year.
Write for circulars.
The Carlisie & Finch Co.,

233 . Clifton Ave., Cincinnati, O,

SAVE YOUR FUEL
You will find our GASOLINE
sting Engines agreat
ing over steam and a per-
fect economical boon where
wood, coal or water 1
scarce and high
Both friction and
hoist from ¢ to 1
for mines,quarries,
etc. Every m'u.lnne
fully guaranteed. Send

for freecutalogandstate
size of engine wanted.
Weber Gas & Gasoline Engin

f Tool ey

so comprehensgive that it includes
most every tool at present used by all
trades and professions is

Montgomery & Co.'s
mowd  Tool Catalogue

- a book of 510 pages, illustrated, well
B printed. pocket size. and mailed to any
address on receipt of 25 cents.

MONTGOMERY & CO.,
105 Fulton St., N. Y. City.

FOR VEHICLE AND
MARINE PURPOSES.

Nothing betteror more economical
than our four-cylinder motors. G
sess every known point of excellence &
Durable in every part. De-
tachable igniters,heavy bear-
ings and shifting spark, water-
jacketed heml. runs any speed
m 100 per minute.g
426 t0 10 H. P Fully guarantee.
round juints throughout.
Buffalo Gusoline Vlolor Co.,
Buftfalo, N. Y., U. 8

CATALOGUE

?Mcmom RY&@
5

—
N
3
A
N
0|

th

4 ceNTuRY EDITION

y Apply for Catalogue.

"Perfection Air Mattresses

Fon CAMP~YACHT HOME ~ HOSPITAL.

NON-ABSORBENT, HYGIENIC. 0DORLESS,

When deflatedcan be rolled into
small package for storage or transportation.
~Send for lllustrated Catalogue mtl\ Prices.

Mechamcal FabricCo. R

PR(IVH)E

e o

Feed bag, G. A. Carleton, Jr.c.v.cvcvne.... 678,641 E

Feed bag, C. B. Powell.......o.... . 678,684 AUTOMOB"— PARTS

FFeed water heater, J. K. 'l‘omlmson . 678,800 %

I‘[Leeder, cloagulant,WH.P ECtherldhge oo 5 g;gégg |F,YOU ARE BUILDING L]

Fence reel, wire, . P. Croswhite... . e

Felrris lwheel, 1'ai1\\ﬁ1y, P. M. Kling 5 378,670 AN AUT°M°B|L£ WE CAN SUPPLY You

I'ile, letter, B. awrence....... . 679,501

Filing spindle, A. K. Devoe..... . 678721 WITH PARTS ANDr"TlNGS

Ifilter, F. E. Bachman....... . 678,532

Filter, domestic water, R. T. Weaver. . .... 678,846 IN OUR SEVEN FACTORlES WE MAKE

Firearm 1safety locking device, I'. Neubel =0 RUNNING ' GEARS, TOOL STEEL\BALLS,
et all Lo el Y e 060 4

Fire chamber alch 14 w. Schnautz . 678,521 STEE;:E\E%. SS.II-TEEEF'LL STAB;ZIRNGGI?\IGC;A|N5

Fire hydrant, W. W. COIeY...........oooe 678,545 AND. ON

Fire indicating system, marine, I. W. Meyer 678,757 | [ANS o1 QY Vo] [e]-YIH 3 CONSTRUCTI

{*‘ire sl;uttetr, autoixtxlatigf IJ{ CL. DMclntt‘yt're.. g;g,ggl]ﬂ QUOTATIONS ON APPLICATION.

'Yon, or stereomolds, . . rewett. . 'y

Floog and ceiling construction, T. O’Shea... 678,683 THE AUTOMOB"'E&CYCLE PARTS CO

Ilour, making malted, Moore & Boynton.. 678,749

Fruit or vegetable masher, Snow & Taylor. 678,844

Furnace. See crucible furnace.

ELECTRIC SEWING MACHINE MO-

Furnace, Rockwell. 678,423
Furnace, F. J. I\uhlmann 678,499 | tor.—'The instructiorns and numerous illustrations of de-
Fuse for explosive ploJectlles, Lynch & tails contained in this article will enable any mechanic
A ) e O, B A, 678,367 | ot average ability to build an efficient motor that will
Galvanic battery, reversible, ‘I'. A. Edison. 678,722 | operate a sewing machine. 'The cost o materials for
Game apparatus, F. E. Carney . 678,824 | this machine shou]qnut exceed five dollars. See SCIEN-
Garden teel, G. W. Robinson . 678,519 | TI¥IC AMERICAN SUPPLEMENT, No. 1:2210. Price 10
Garment clasp, S. Kuatz... . 678,668 cents by mail, from this ottice and trom all newsdealers.
Garment fitter, D. Renchel ...... 678,515
Garment supporter, J. H. Simpson........ 678,523
Gas, apparatus for the manufacture of, H. & Ol ;R BI &
o BV e le SXIEEhe, 2 oo R e e o e Lo el elelele e ol e 678,437
Gas burner, J. C. McKallip .... 678,624 | May need a new crank hangcer or higher gear. We can
Gas burner, acetylene, E. N. Dickerson. . 678,550 | furnish crank hangers complete with cups and cones,
Gas burner, acetylene, E. J. Dolan . 678,553 | to fit any wheel. Write us for full information.
Gas engine, C. C. Bramwell......... . 678,823 | The Avery & Jenness Co., 60 S. Canal St Chlcago 1.
gas generator, acetvllene, A. 1\{ Carey..... g;g,ggg —_—
as generator, acetylene, F. KFrederick.... b
Gas gipes and nozzles, shut-off valve devme BY-THE- BYE WHEN YOU BUY A BICYCLE
for, P. N. L. Girardville..... 678,792 | be sure aud buy the best,
Gate, O. & M. A. Stevens. . 678,797 | 2nd that means the
Gear, reversible driving, R. M. Head. . 678,486 BUFFALO KING.
Gear teeth, machine for generating, l" I] either*Racer’ or*‘Speci
| otee s IS S IRe C o0 o b 5 o0 - 0 678,385 | The “Queen” is for alud
Glue to wooden box rims, machine for apply- No better built wheels o1
ing, A. Amnett............covvevennnnn 678,471 | the market—every rider

Gold from cyanid solutions, apparatus for

satisfied. Thoroughly u)W&—=

to date in_ improvements.

the recovery of, C. P. Ste\»m . 678,526 | A} parts of best materials.
Governor, speed, J. C. Murphy.. 678,418 | Put™ together by skilled == ~
Governor, steam engine, . A. 678,469 workuen . rices, nd &40, Hlustrad 't €@ o app
Grain mill, J. J. Brower............cc..... 678,536 rERER (0.. I{u ulo, N. Y.
Grass, exterminating Johnson, C. Harpold.. 678,468 =
Grinder, grain, A. Patrick . 678,812 | THE MIETZ w
Gun, E. Gathmaunf i . 678,557 & EISS KEROSEN
Guns, apparatus for automatica ¥ g
SHADS'y, Lo ODEY - ennnennneesoaaannnns 678,757 and GAS Engine
Guns, combined case and mount or car bums K EROSENE
for, E. von Freystadtler........ . 678,390 cheaper and saferthan gaso-
Hair fastener, A. Stockinger..... iine. Automatic. simple, re-

Hammer, pneumatic, M. A. Yeakley.
Hammer, portable fluid pressure, W.

liable No electric battery
or flame vsed. Perfectregu-

Hammer, power, F. W. Tannett-Walker. ... | lation. Belted or directly

Harrow riding attachment, G. Ream. soupled to dynamo for elec-

Harvester reel, E. 0. Beckman........... . 678,432 'lk:l}lghtmg, chmézmg,stori

Harvesting machines, wind break for, M. l(l a:t:zng\ purnning g
KAIE +vvvveeenniae e saaannnaneeaees 678,571 a e

Hat fastener, M. L. Lincoln....... .. 678,623 A, M1 Z.

Hat fastener, E. Enders.......... .. 678,723 198-13; ot ST, NEW YORK.

Hat fastener, C. F. Gauen............ . 678,725 o

Hay derrick, J. Geery...
Hay knife, C. Blaser..
Heating and igniting atte

I . 678,393
. 678,373

Markt&Co.,London,Hamourg,Paris

HIGHEST EFFICIENCY

C. 1. D:mgllerJ ........................ | 678,645 attained in the
Hinge, separable, J. B. Tuor........ .. 678,701
Hip strap connector, S. H. Hull .. 678,783 STUVER
HOeLRFA" BIZg. M. . i goglil)e o cocoese . 678,535
Hose, rubber, W. J. Courtney.. .. 678,850 GASULINE
Hose supporter clasp, E. N. Gaillard...... 6786)4
Hub attaching device, .; R. Kinley......... 678,744 ENGINE
Ironing table, G. H. IKeough 678,403 "
Journal box, 'G. Neuber . 678580 1hetl’es“¥}s ‘t’”}“ysc’Je?l’
Keyway cutter, Watson & Hopwood . . 678,602 es rite for prices
Knob; 0. ‘DALeY .. hhLe o JITeIoh « 5 s cseseas 678,458
Labeling machine, P. F. Cassidy........... 678,832
Labeling machine, bottle, P. F. Cassidy..... 78,833
%:a(cli&lg slt‘rips, htoolhfctn- shaving, P. Simon.. 678,591 [») HOLDrN
adder, I°. Schoenbut......................
Ladder, extension, W. N. Derby "REALESTATE TRUST BLDG PHILA, PA.
Lamp, E. Gervais............. OLE "MANUFACTURER
kamp, afetylene gas, R.HR. FSlel\]\'ing ...... 678,770 EGEALED ICE MACH'NES
amp, electric are, Fitzhugh...... 678,386
Lamp: electric arc, J. H. Hallberg, ’ SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT.2.1399.
- . 2 6’17{8 ,482, 678,483, 678,560 e
amp, electric arc . F JEten. .2, 678,517 3
Lamp, electric ﬂl‘C: G. M. Lane.. .. 678,576 DRY BATTERIES.—A PAPER BY L. K.
Lamp, electric are, J. J. Wood . 678,607 | Behm, treating ef open circuit batteries, historical dry
Lamp, gas, A. ReCtor............ . 678,513 batteries. modern dry datteries, Hellesen’s battery,
Lamp’ mcl’osed electric are, E. P. Walnel 678‘446 Bryan’s battery, Koller’s bdttery. and tne efficiency of
Lath attachment, Harzmeier & Bisch 678,662 dry cells. With'three illustrations. Contained iu Sci-
- B s s O ’ o1e | ENTIFIC AMERICAN SUPPLEMENT, No. 1001. Price
Lathe, wood turning, Whitney & Loveland. 678,847 | {(cents. 70 be had at this ofice and from all news-
Lawn rake, W. H. 678,461 | Jealers.
Lifting jack, B. Marriott..... 678,503
i “tr i 5 N . U N 3 ~
i, A, oy, CRUmAD 678500 | I'HE NEW BRISTOL COUNTER
Lock, G. Froeba............cciiuiuiinannnn 678,656
Loom weft replenishing mechanism, H. I
Harriman .. 678,781
Low water alarm, C. B. Hodges.. .. 678,735
Machinist’s clamp, P. A. Weyand......... 678,805
Mail bags, apparatus for automatically re-
ceiving and delivering, S. J. Graham.. 678,558
Mail box, W. O. Rowe.......c..cvvuvenunnn. 678,693
Marking machine, neck, J. S Johnston.... 678,784
Ilv\llarlsmg' tooltl\I F. Cl]a:Le 0008000000C 678,643
easuring instrument, electrical, eston 678,706 B ac . .
Measuring mstluments, appalalus “ for ) Registers an accurate account ot work done on print.

cen-
structing movable coils of electrical,
E. Weston
Measuring instruments, manufacturing mov-
able coils for use in connection with
electrical, E. Weston
Mechanical movement, C. Dietz.
Mechanical movement, C. F. Roper
Metal cutting shears, G. J. Capewell.
Metal drawing machine, W. A. McCool.....
Metal drawing machine die, W. A. McCool.
Metal ornamentation, . Eppler.
Metal transfer device, J. Kennedy.
Microscope, binocular, J. Kroulik.

Mortising machine, chain, J. Ra\\lmson

Motor, W. A. Jones..........ocuevn.nn

Mower or reaper cutter bar, E. Roblin.....

Musical instruments, solo attachment for,
TRCASSON. .o o oieie ool saoied TP oole s sieone

Necktie holder, F. H. Towne...

Nicotin, extracting, TI. Froehling.

Nicotin extracting apparatus, H.

Nippers, pliers, etc., A. Bernard......

Nut, lock, C. H. Smith..

Nut lock, W. B. Mallory et al. .678, 414

Nut leck, . R. Cawpbell

Nut lock, C. Nash..............
Nut lock, J. H. Huntress
Nut lock, G. W. Fortier

ing presses, grain tallies,

weighing, measaring and
other automatic machines.

Counts up to 1,000 000 and

678,708 | repeats automatically. Simple, accurate, durable. Spe-
cia counters to order. &~ Send for circular,

C. J. ROOT, Bristol Coun.. U. S. A.
678,707 e —
678,459
678,767
678,474
678,753
678,789 ‘By constructing your boat
678,383 from a set of my Boat
678,742 Building Materials more
61&8'!8 than one-half the boat fac-
353‘3'7”3 tory’s price can be realized.
678766 Also economize freight 500

’ ercent. Launches, Sail and
678,718 ow Boats, Gasoline En-
678,592 gines. Catalog free.

,362 i
678,391 RI R'T. 3545 DeKalb St., St.Louis, Mo.
678,637 S == S
678 622
- ers410 | A MAGAZINE FOR THE HOME MAKER

NOW READY.

Che...

Nut tapping machine, A. H. Riggs........ 678,813

Optical instrument standard, J. E. Chambers 678,642

Ore concentrator, Look. 678, b4 Fe e b4

Ore sizer and classifier, J. i i . C!Qn‘l 'c merlcan

Ore washer and scparator, C. V. Watkins. 678,813

Ores, treating, I'. R. Carpenter............ 678,457 - ) P

Orthodontia wrench, G. E. Brown.......... 678,374

Packing case filler, R. S. Doling........... 678,647

Packing, piston rod, II. J. Moreland...... 678,750 N

Pail, dinner, W. P. Walker............... 678,598 VOIL. 31.

Pamlxl)]l;lcegmgtalxllnﬁ,m foldmg, ) .‘j“.“.]. stackmg 678,561 | Beautifully illustrated with many views and plans of
P dlstrlbutm BT T 1T 4 country houses, seasiue cottages, bungalows and other
anning or g ~ | butldings, including some of the more important

Perky 678,625 | examples of large city dwellmes. The leading archi-

Paper cabinet, toilet, el . 678434 | tocts bt the country now contributing to this maga-

Paper stock cuttmg machme, C. W. anﬁn 678,837 | zine a serieg of ‘“Talks’ on mpapriant and popular

Paper tube making machine, C. Frerot.... 678,479 | architectural subjects. The contrihutors to this ncw

Paper vessel, H. L. R. Wolf.............. 678,606 | and original feature in arcbitectural jourralismu in the

Pasteurizing liquids in bottles, apparatus current velumeare Messrs. Bruce Price, W. A. Boring,

for, Gangloff .......... [P 678,724 | Wilson Eyre, Jr. and H. J. Hardenburgh.
Pen, fountain, B. B. Goldsmith . 678,466

Pen, fountain, S. S. Crocker..
Penholder, J. V. Washhurne.
Perforating device, W. Lukes.
Phonic apparatus, D. Higham.
Photographic printing frame,

.. 678,647
.. 678,703
.. 678,577
. 678,566

SPECIAL DEPARTMENTS :
Monthly Comment on Timely Topics.
Reviews of the Newest Books.

~ man - 678,661 | Correspondence. Notes and Queries.
Piano, L. M. FIrench... 678,478

Piano action, V. DBessier.. .... 678,638 Household Notes.

Picker staff rocker and check, A. Hogue.. 678,567

lE;;ipe joint, hﬂefib]e, %‘; lW. MoOran.......... 678,84 Legal Notes.

ipe wrench, J. 1. ilkison....... AFEH e
Planing machine cutter head, L. Sprink New Bulldmz Patents (C'aSSIfled)
Pliers, W. A. Osley............ Price, bound in stiff covers, 82.00.
Plow, W. K. Hobson.

Plow, rotary, S. Hampton
Poke, animal, I. Gunderso

(Continued on page 62)

300 Tllustrations, 120 Pages.
MUNN & CO.,
Publishers, 361 Broadway, New York,
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Srientific Qmevican,

JuLy 27, 190i.

THE “KHOTAL”

is a Portable

Practical

Blue-
Flame

Oil Burning
‘GAS STOVE

Available in city or country, on land
or sea, anywhere that a supply of its
fuel (kerosene) can be bought or car-
ried ; and that means ever ywhere !

Handsomely and strongly made of
heavy brass and tinned iron; 8% inches
high, 8% inches top dxameter weighs
4% lbs., never gets out of order.

Price, $3.75

Other sizes—special finish for yachts==ovens,
frames and accessories. —

Send for descriptive pamphle’ &

Boils one quart of water in three minutes.
Cooks a six-pound roast to a turn in 60 minutes.

It is the greatest of modern conveniences for
camping, yachting, picnics; a hot-weather comfort
in the household kitchen ; capable of meeting any
cooking reaquirement.

THE HYDROCARBON BURNER CO.
\_ J

197 Fulton Street, New York.
BICYCLE TIRE REPAIRING.—THE
Mending of S8ingle T'ube Tires.-- A practical article illus-
trating tbe method of inserting %at,uwi and plugs with
pliers and pluggers, together with rubber band elugging
and the use of puncture bands. $illustrations. Con-
tained in SUPPLEMENT 1102. Price 10 cents. For

sale by Munn & Co. andall newsdealers.

~end 3c. for catalog of
Monarch Marine
Gasoline Engines.
34t045H.P. $200 up.
Grand Raplds Gas

Engine & Yacht Co..
Grand Rapids, Mich,

" GERE GASOLINE ENGINE

SIMPLEST BOAT ENGINES M.

CABIN~~OPEN B

ENGINE CASTINGS, EOAT FRAMES

ADE

OATS

GEO.H.GERE YACHTZTGNCH Whs,

NEW CAT FOR 4 STAMPS GRAND RAPIDS.MICHIGAN.

“T'he recognized authority on Wiring and Construction.”

STANDARD WIRING

for FElectric Light and Power.asadopted
by the Fire Underwriters of the United
States; by H.C. CUSHING,Jr. o
Electrical Engineer and Inspectm, in
use by over 36,000 Electrical Engineers,
Central Station Managers and Wiremen.
Because it is the only book on Wiring
and Construction keptstrictlyup to date.
Flexible Leatber Cover, pocketsize, $1.
Sent postpaid upon receipt of price, by

H C. CUSHING, lr .» 39 Cortlandt Street,NewYork City
Wells, Oiland Gas Wellsdrilled
by contract to any depth from50
to feet. We also manufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1200 feet.
N Write us stating exactly what
is required and send for illus-
trated catalogue. Address

PIERCE WELL ENGINEERING AND SUPPLY CO.
136 LIBERTY STREET. NEW YoORK, U. 8. A.

¢ Topoprone, $28

PREVENTS MARINE DISASTERS IN

FOGS.

See Sc1. AM., March 30, 1901, or write for Circular to |
J.B. COLT CO.,Room 1. 21 Barclay St., New York. !

GEARSUNI(]N | WORK

M CA‘FAL,OGUE FREE
sUPPLlES 193 50 CIARK 5t-CHICAGO.

:END FOR
CATALOGUE

W&D MOGE
BAYONNE CITY. N

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &C.
Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handhook on Patents

sent free. Oldest agency for securing patents.
Patents taken through Munn & Co. receive
8pecial notice. without charce. in the

Scientific American,

A handsomely illustrated weekly. Il.argest cir-
culation of any scientific journal. Terms. $3 a
year; four months, $§1. Sold by all newsdealers.

MUNN & Co.z¢1 eroacuar. New York

Branch Office, 625 F' 8t.. Washington, D. C.

Powder distributing box, J. A. Hoeg......
Preserving apparatus, fruit, J. D. Butler..
Press, H. Dawsey

H. Clar
machine

Printer’s galley,
Printers’ rollc
Hart
Printing machine, IL A. W. \Vood....
Printing machiue, H. G. Bender
Printing machine bed motion, bed
inder, L. C. Crowell
Printing press teeder, J.
Pulley, expansible, .J. W. Ililland...
Pump connection, R. M. Dyer..
Puzzle, magnetic, J. L. Woolf
Quiniu salicylic ether, F.
Racking apparatus, beer,
Rail bonds to-rails,
F. Whiton
Railway gates, device for automa
closing or opening, II. Siegmann.
Railway road furnace, Hynes & Best..
Railway rolling stock, draft gear for,
Vandenbilt ool g lele s olelele olo el ole
le“.n signal, M. I'. Walker.
¢ tie, metallic, J. C. Iitzs
tie, metallic, .J.
ays, current collector
electric, W. Grunow, Jr
Razor strop, W. G. Mosier

for cleaning,

and

. McNutt.

Hofmann. . . .
D. O. nge
device for applying,

or

O

Record and index, card, Welsh & Breeding.

Refrigerator, P. J. Daemicke...........
Revolving adjustable kiln, W.
Rolling mill roll, C. Huser............
Rope fastener, S. S. Bancker
Rotary engine, J. IKeith
Rotary engine, H. F. Farley..
Rotary  engine, M. Iseller
Ruler, J. Eichert.................
Sack holder, grain,
Safety pin, T. W. Pitts............
Sand pipe, adjustable, D. E. Oliver...
Sand, tempering molding, G. K. Hooper
Sash balance, Wallace & Hilton....
Sash holder and fastener, O. i
Sawmill, J. L.
Saw set, C. L.

Grant....
Drefer. .

678,400
678,537
678,545

. 678,611

| 678,484
. 678,449

678,472
678,476

.. 678,754
.. 678,665
L. 678,554
.. 678,608
. 678,101

678,584

. 678,821

. 678,430
. 678,621

. 678,801

678,818

. 675,463
678,464

678,559
678,676
278,705

Sawing or cutting machine, R. P. Gerlach.. 678,729
Scoop board, I Matson............... 78,578
Scow, dummng, J. M. Goodwin............ 678,657
Se\\mg machine buttonhole attachment, W.

H. Hargraves ¢t al................... 678,397
Sewing machine for gathering the mouths

of tubular structures, S. Cohn......... 678,42
Sewing machine looper, F. H. Richards.... 678,627
Sewing machine slack thread controlling

device, W. Grothe ................0... 678,660
Sewing machine spool helder, E. E. Norris. 678,756
Sewing machine tacking attachment, W.

Hargraves et al.................... 678,398
Sewing machines, awl mechanism for shoe,
678,539
678,441
Sheet metal pickliug and washing machine,

O. Gauhe ... i e 678,392
Shirt waist holder and skirt supporter, T.

. Richardson .................. . 678,765
Shot device, safety, A. 1. Tripp 678,593
Sign, electric, T. E. Murray 678,677
Signaling system, electric, H 678,475
Niphon filler, R. Long 678,502
Skate, A. . Jones..... . 678,402
Nkelp handling apparatus,

3110155 650 00 ar a0 68 AG60 00 B0 A0 00800 678,794
Skiascope optometer, O. Neustatter.. . 678,435
Skirt supporter, J. T. Shoup . 678,590
Snow from railways, highways, etc., mech-

anism for removing, P. E. Carmody... 678,716
Soldering machine, can seam, J. A. Steward 678,442
Spectacles or eyeglasses, mounting for rim-

less, G. L. Williams.................. 678,448
Spindle. See  Bearing  spindle, Filing

spindle.

Spinning machine, ring, W. Lengweiler,

78,408, 678,409
Spool or bobbin, H. E. Chase.............. 678,540
Stamp plunger, time, P. G. Giroud.. .. 678,778
Stamp, time," P. G. Giroud........... .. 678,656
Steam boiler, J. J. Tonkin... .. 678,530
Steam separator, J. C. Vogt.... .. 678,702
Stone, artificial, . R. L. Gehre. .. 678,726
Storage battery, D. P. Perry... .. 678,436
Storage battery, W. J. Still.. . 678,443
Storage battery, D. P. Perr; 678,512
Stovepipe elbow, C. William. . 678,810
Sugar drying apparatus, a

for, I'. Mahoudeau..... . 678,747
Sugar melter, M. A. Smith................. 678,440
Surgical jaw splint and support, E.

O 1L TSAEY - S a e eSS ONE - OO 678,417
Switch,  Nec Electric switch.

Switch operating mechanism, Klippelt &

TJUEQES o veo v e cfome eidio e nnrasnonseomsoses 678,674
Switch thrower, automatic, .J. R. Rathbone 678,685

Switches, automatic means for throwing, H.

McArdle
Syringe, R. J. Hughes............
Tablet coating m:chine, B. F. Hays
Tag for bottles, ete, 0. H. C.
‘Tank heater, C. E. Myers
Tap, A. H. Riggs...........
Tap, bung, J. C. I'.
Tea or coffee pot, Il G.
Tea or coffee pot, D. M. B. H. Cochrar
Teaching bookkeeping, device for,

Gregory
Telegraph and cable code, A. W.
Telegraphic instrument, J. J. Ghegan,

ne.

Greely. .

678,394,

Telegraphic transmitting,
translating arrangement,

Telegraphing, indicating time, or
mechanism electrically,

Telephone, long-distance
Nessel & Gouin

receiving,

actua

and

A. Muirhead.

ting

C. R. Loubhery.
relay magnetic,

Telephone switchboard calling appliance, F.

. McBerty
Telephone toll apparatus,

A. Groomes

678,

Telescope, submarine, A. Groomes.....
Telescopic engine, semi-compound, M.
WIDitHeld op- - o e clomnoe oo

Threiﬁhmg machine attachment, W

E. P. Baird,

632,

Tile, facmg, H. Rosenbusch ..
Tnne recorder, P. G. Giroud
Time recorder, employe’s, E. G. Heene
Tire and felly drill, F. W. Forster...
Tire and inner tube therefor,

C. G. Page
Tire bolter and cutter, J. E.
Tire, pneumatic, J. G.
Tire setting machine,

Duckgeischel ........... ... ...
Tobacco stripping machine, J. G. Have
Tool,
Tool holder, M. C. Rodenherger

Clark .
Moomy
rubber,

Tooth regulator, E. H. Angle
'Top rell, L. W. Campbell.
Tow head, D. Stretch

Trace fastener, T. Atchason.
Tree prop bracket, R. S. McIn yre.

Trolley guiding device, A. J. Griffin
Truck, car, C. Vanderbilt
Truck, house moving, J. Fike.

Truss, N. H. AVIS. . oinenreannaan 678,
I‘unnol construction, J. F. O’Rourke
Turbine, steam, T. J. Ohenchain.......
Turret, S. Schinhurg..................

Type casting machine, G.
Type writer Ww.

T AU Koo e P T YR (oo he e et Yo e Nete (ReRe e Jo[e) =le
Type writing machine, B. A. Brooks.
Type writing machine, J. E. Paterson
Type writing machine, L. P. Diss.....
Valve, automatic controlling, H. M. Sal
Valve for fluid compressors and engines,

A. Bennett

H. Ziegler
tabulating attachment,

Valve mechanism for siphon valves or draft

tubes, J. P. MacLearn
Valve, relief, M. D. Larkin
Vapor burner, H. F. Smith
Vaporizer, A. Bulling
Vegetable, fruit or other slice,

same, E. S. Regnier...............
Vehicle driving mechanism, motor,

c ThompSON ..uvvvininiinnenennnn
Velocipede saddle spring, A. F. Blagdon-

Richards ......cccc00eteneecenanes

Vessel, jacketed, H. W. Dressler.
Violin, piano, G. Rider
Voting machine, Delavan & Fenn..
Wad feeding device, W. L. Morris.....

(Continued on page 63)

electrically heated, H. W. Leonard

pneumatic,

379,

J.

yer.

, C.

. 678,720

| 678,616
678,363

678,395
678,505
678,746
678,509
678,369

678,633
678,467

. 678,709

678,564

.. 678,425
L. eI8TTT
. 678,433

678,555
678,510

. 678,504

678,380
678,758

.. 678,811
. 678,429

678,831
678,579

.. 678,473
. 678,511

678,552
678,427

678,534
678,841

. 678,405

678,829

. 678,714

678,514
678,622
678,372

... 678,460
. 678,516
. 678,835

678,827

OF EVERY DESC’RIPTION
D FOR ALL USES,
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GoLD MEDAL

AWARDED AT PAHIS

Exposition,
1900

Handsome Illus-
trated Catalogue

“ UNDERWOOD

Visible Writing, Universal Keyboard, Speed, Touch,
WACNER TYPEWRITER CO.

189 Monroe 8t., Chicago.

526 Twelfth 8t.,, N. W., Washington, D. C.

124 La Salle St.,
38 Bromfield St.,
817 Wyandotte St..
f KANSAS CITY, MO.
209 North 9th St.
ST. LOUIS, MO.
432 Diamond St..
PITTSBURGH, PA.
3 West Baltimore St.,

536 California St.

to 50% on 'T'ypewriters of ail makes.

mailed on request

218.220 I’way, New York.

Che Cypewriter €xchange

116 Barclay St.. NEW YORK
CHICAGO
BOSTON

LTIMORE, MD.

SAN FRANCISCO, CAL.
‘We wil) save you tfrom 10
Send for Catalogue.

keep it
on hand

g
SOLD EVERY\VHERE
Williams®’ Shaving Stick, 5c.
Yankee Shaving Soap, (Round or Square), 10c¢.
Luxury Shaving Tablet, = 5c.
Swiss Violet Shaving Cream, = 50c.
Williams’ Shaving Soap (Barbers ), 6 Rouad
Cakes, 11b.,, 40c. Exquisite also for toilet,
(Trlal Size) Wllliams Shaving Tahlet forllc. stamp

‘Tbe on[yﬁrmm the world mnkmg a specialty
of SHAVING Soaps
THE J. B. WILLIANS CO., Glastonbury, Ct.

LONDON PARIS DRESDEN SYBNEY

DICKERMAN’S

100 pages of money saving values.

DURABLE DESKS

Don’t buy until you get our catalogue—

“Sun e’ BRASS BAND

thegreat Jules Levy as the best in
the world. Big Catalog, 400 illu-
strations, FREE. FPositively the
lowest prices on Band Instruments,
Uniforms and Suppliesof allkinds.
Also contains Music and Instruc-
tions for New Bands. Lyon & Healy,
Manufacturers, s8 Adams st.. Chicago.

(Lyon & Healy i8 the largest mu-
sic house in the world—Editor.»

FOR

WORK, ETC.

Foot
or Stand-up rreadle.

'GUNSMITHS, TOOL
MAKERS, EXPERI-
MENTAL & REPAIR

From 9-in. to 13-in. swing.
Arranged for Steam or
ower, Velocipede

W. F. & John Barnes Go.,1999

UPRIGNKT
DRILLS

Complete lme, ranszm%
tion Disk Drill t

Feed. Latest improvements.
in every respect.

= Send for Catalogue.

Established 1872, &
Ruby St., Rockford, Ill.

from Light Fric-
ack Geared Self-
Up-to-date

The. .
Improved

APPLIED TO YOUR

AUTOMOBILE

..O0R ..

CARRIAGE

BELL ODOMETER

will give you the exact distance traveled, and an-
nounce each mile passed by the stroke of a bell.

Send for Descriptive Circular S.

S. M. DAYIS & CO.

Cor. Portland & Sudbury Sts., Boston, Mass

NICKEL
AND
Electro-Plating

Newark:‘ N. J.

30 & 32 8. Canal St.,
Chicago.

Send your business card
for 160 p. 1900 catalogue

Apparatus and Material.
THE

anson & VanWinkle

136 Liberty St., N. Y.

B PF PP PP P PP PP PP P PP PP
SATISFACTION GUARANTEED.

Acetylene (jas (jeneration
PERFECTED.

The apparatus emhodies en-
tirely new principles. Safe,
automatie, simple to install
and operate. Next todaylight

%

L1 L]

HOMER F. LIVERMORE

HIGH GRADE
STEEL, MALLEABLE, GREY IRON,
BRONZE, BRASS and ALUMINIUM
CASTINGS
Send Samples for Prices, Stating Quantity Required.
80 PEARL STREET, BOSTON, MASS.

in cost and quality. Any capacity from table
lamps to town plants. Also high grade *Cri-
terion” siereopticons.

J. B. COLT CoO.,
Dept. S, 21 Barclay St., New York.
Boston. Chicago. Philadelphia.

g&&&é&&&&&&&s&&&&&&&&é&éé& aw
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Braddock Hydraulic and Steam Packing Co.

A Longed-{or Lubricant

which wheelmen will greatl{'
sides easing the rmmmg will
on the machine is

Send 10 cents for sample
stick or tube.

JOSEPH DIXON CRUCIBLE CO.

Jersey City, N. J.

appreciate and which, be-
save much wear and tear

BRADDOCK PA., U. S. A.

JOHN C. F. JONES, Proprietor. Manufacturer of
Hydrzulic and Steam Packing,
Best in Existence.
Including The “‘James” Hy-
draulic and Steam Hammer
Packing (has moxe life and less
friction than_any other), and

~

Dlonys :J‘(()J‘:ﬁqge’ &ac{(?ggsi}n?v%rsiﬂyt
s VR, Mied Bt ol ominent
ample for Export furnished on application.
GRAPHITES Holl M Bi I
; ‘\Holley Motor DBicycle.
For Chains, Gears or
Coasters.

WORKMANSHIP, MATERIAL AND
OPERATION GUARANTEED. . .
Wirite us:
HOLLEY T[10TOR COMPANY,
Davis Street, Bradford, Pa,

Wl.lat Do You

Want To Buy?

We can tell you whete to buy anythmg you want,
Write us for the addresses of manufacturers in
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES,

MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK.

line of business.
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Wagon, dumping, T. Hill... ... 678,470
Waist lengthener, F. L. Ne «... 678,755
Washer. See ore washer.

Washing machine, S. A. Newcomer........ 678,681
‘Watch, stop, E. Dupuis.......... . 678,382
Water closet cistern, P. Schurig . 678,843

Water
Water
Water

.. 678,496
.. HTR,67T1
L. BT8,498
<. GT8,817
Isaton
. GT8TT4

closet valve, D. T. Kenne)
gage cleaning device, A. IKrapa
wheel, turbine, IKraft & Baselior
Water wheel, turbine, W. W. Tyler...
Wells, bull wheel for oil or artesian
& Benson
Wheat cleaning machine, W. Ha 5
Wheels on vehicles, molmtlng, J Lu_‘,lund
Winding machine, J. 0. McKean
Window cleaning device,
miger
Work bench, G. A. Bisler.
Woven fabric, A. Heald...
Wrench, J. E. Van Note

L GTRTH
L GTEA413
GT8,507

show, G. A. Flam-

Zine, recovering, A. J. Shinn....... 678,816
Zinc¢ shavings, tool for turning L.
Stearns ........... 678,796
Zither, H. Steenbock ... . 678,525
DESIGNS.
Badge, L. Bennett ............coiiiiniinnnn 34,771
Badge, W. E. Ryan....... 34,772

Basin casing, c¢

Binder deck spring, G. Stoeber 34,794
Bottle, J. Schies........... 34,78:
Bottle, I'. McMonnies...... 34,784
Bottle tilling nozzle, J. H. Fo g , 782
Box, G. Renninger ............. 34,785, 34,786
Box, desk, D. L. B. Peterson 787

Broom holder, J. F. Martin
Brush, ra(llator cleanmg, E.
Button fastener, J. Cu[)(-'\\('ll
Cock body, stop, R Morrill.
Corset, J. M. Van Orden
Corset and waist lengthener,
Cup, V. Freisinger
Curtain or shade pull, T. C. Richards.
Electrical meter casing, E. W. Jewell.
Envelop blank, C. E. Williams........
Grinder, grain, E. C. & H. L Litchfield
Hammock support, N. Sun

Harness loop, single, Co]v
Inhaler, J. J. McPhorson
Jack-in-a-box, etc., case for, Popp & (&
Lamp, carriage, C. Billy.............
Mantle holder, R. Cohen
Metal bars, C. Cole
Penhelder, fountain, R. W. (Counc
Pipe, H. T. Baynes.............

Plow shovel, C. M. Carter
Pamp member, P. Gould............
Puzzle box, C. V. Wilbraham. .

Rail bond, C. J. Mayer. 5
Ring, A. S. S. Fussell.
Ruler, R. Heard...................
Spoons, forks, etc., handle for, C.
Tire and rim, carriage, W. Langmuir

TRADE MARKS.

Ale, wine, stout, and beer, H. A. Hunter.... 36,763
Apparel, certain named wearing, Sykes &

Ab. Kirschbanm & Co. 36,736
Badges, Harvey & Otis. 36,730
Beer, lager, Duquesne Br np, Co 36,762
Cards, playing, United ates I'l(u ing (‘md

COY TTLTEEELLELE - - oo R oatas =1 ST -

(‘nmont Wm. Krause & Sons Cement Co.

Chains, watcheases, jewelry, and metal  in-

gots, C. H. ST 36,731
Collars, cuﬂ"s, and shirt fronts (plastrrms)

Peter’s Nachfolger .. 36,733

Corsets, J. M. Van Orden. 36,735

Cotton goods. K. Yokoo... 36,740 to 36,742
Cotton goods, Tata & CO....ovvvivnnnennnnn. 36,743
Cutlery, S. Hecht & Son.......ccovviiinennn. 36,773
Drug for the treatment of drunkenness and

drug habit, V. N. Turvey............... 36.757

Enamels, paints, varnishes, and stains, Gers-
tendorfer Bros.
Feed, dry,
Footwear,
& Co.

Freiberg & Workum..
certain named, I’ull\ur,

Holmes

Hair tonic or hair ren , S. A. Richmond. 36,
Hosiery, Slear Bros..........oeevevunenenen. 36,737
Inks, pnntmg and lithographice, Fuch & Lang

A 6 = (Tl R TIPS PPON 36.768
Matches, Pennsylvania Mateh Co..... 36,759, 56,760
Medical compounds and toilet pu-pm'ntiuns,

certain named, V. Bergwall............. 36,744
Medical compounds, certain named, B. Chad-

WACK ofloieipciclelole « ogore « v sc®Boiale o ool heser s « o 7% < 36,753
Medical compounds for internal use, Reeco

Pharmacal Co. 36,755
Medical preparation, J

IDRULZ O™ (o onoicheR o o hXoae o1~ olo =)o) snpche o) <poke) o [TFose 36,752
Medicine, proprietary, Oklahoma Drug Co.... 36,746
Metal ware, certain named, Roger Williams

Silver B: cvvevvecvoninnanes. 36,769, .'lf‘ 770
Overshirts, S. Liebovitz & Son.............. 36,734

Perfumery:, certain named, George Lorenz Co. ‘16 779
Preservatives and metal binders and fillers,

M. F. Servatius
Printers’ supplies, certain

Bros. & Spindler
Remedy for a certain named se,

Bile [Cure CoM.....I% - G . cceeeenin.. 36,749
Remedy for asthma. E. M. Barton. B
Remedy for indigestion, H. C. Hill B
Rempdy in solid form, internal, W. C. Alpers ‘16 7.)4
Rheumatism and kidney cure, J. W. Trefry..
Sewing machines, Miller, Sloss & Scott
Shells, paper shot, Union Metallic Cartridge

Co.
Shoes,
oI

named, Barnhart

men’s and
. Dow.
Steel, Edgar Allen .
Stove polish, powdered,
ite Co.
Sugar, Cereal Sugar Co
Talking machines and
JORNSONL . . 5o olo T o o PETTT < o T le oo slslols = o K
Tonic, Knoll & Co.
Tonic, A. MecNally. .
Tools aéld devices, certain named, Edgar Allen
&

women's turn and welt,

............................... 36,772
Toothpicks, V. I'. G. Charavet. . 36,758
LABELS.

“Canadian Herbs,”” for a medicine, H.
ROCHE, .. voveieunennieettoeeoee@Fooananss

““Comet ‘Sec,” ”” for wines, A. Werner & Co..

““Elk,"” for coffee, Dolan Mercantile Co.......

““Export,”” for bottled beer, F. F.
“Jenny Lind,”” for cigars, S. Saqui
““Meisch.”” for wine, Medoc \mpmrd QoL .. 3
“‘Pepsino,” for a breath perfume, PPepsino Co. 8541
‘““Photo.”” for cigars, Schmidt & Co........... 8,5-10
“‘Scuppernong,”’ for wine, Medoc Vineyard Co. 8,534
‘‘Slater’s Australian Rheumatism Cue,” for a
medicine. A. Slater
“‘Speedway Club,”” for
¢'St.

whisky, F. McKernan. 8,532
Nicholas Mocha and Java,” for coffee,
W. H. Harrison & Co........cciviana...

PRINTS.

“Official Fire Insurance Record Watchman’s
Improved Time Detector,”” for watchmen’s
improved time detectors, R. Kopp.........

““The Nation’s Choice,”” for suspenders, At-
wood Suspender Co.............oieuiuniain :

“The Paint Uncle Sam Uses.”’ forr mixed paint,
National Paint & Varnish Co............... ¢

“Will do What no other Soap Can do,”
(s:oap Forbes Lithographic Manufacturing

A printed copy of the specification 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. In ordering please state
the name and number of the patent desired, and
remit to Munn & Co.. 361 Broadway, New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in tbe fore-
going list. For terms and further particulars
address Munn & Uo., 361 Broadway, New York.

I. C. 8. textbooks.

Steam Engineering

A course in Steam Engineering enablin:
dents to pass examinations and secure
Includes operation

positions.
and motors.
Weteach by mail, Mec
cal, Civil and Mining
Foundry Pract Mect
tecture;
istry;
keeping; Stenography:
Br.mn hes; Locomotive
tics

Q& hen w' riting state subject in which interested.

taught by mail.

International Oorrespondenee Schools,
942, Scranton, Pa.

0X

Our students succeed because they use

Plumbing; Sheet Metal W orl
Ornamental Design;

¢

stu-

Only Ham-
tter nerless
of dynamos peating T
m the world
*hanical, Steam, Electri- ¢

el tashoot

differeat
cnrtridge.
¢n in one
ritle.

Engineering ; Shop and
1anical Drawing; Archi-
Chem-
Book-

Letterin

Teaching nglish
Running; Llectrothera—
We pariuntee every S A

0T~ ~P0C~~

Adapted fur gerizzly bears and rabb)
AGE

its.
Rifle. 303 aud :30-30 Calibres.

Write for aur handsome new eata alegue A.

Bankr & HaviLtox, San Francisco and q'u|'|mentn. Cal.
Pacitic Coast Agents.

SAVAGE ARMS CO., UTICA, N. Y., U. S, A.

Aw arded Grand Gold Medal at Puris, beating all competitors.

0L DO <D 0L <DOC > 0<DOL <D 0<D=IDOC <D0 ~DOL <D

QO APOCDOC- DO DO DO 0<DOC- DO DT~ DT~ DO DO
XEEP UP WITH THE TIMES.

SAVAGEK

Do pot buy a rifle nntil you have
ezamined iute the merits of the

which is the

TWENTIETH CENTURY ARM.
ABSOLUTELY SAFE,
STRONGEST
SHOOTER.

> @XB3ICE @I D

[ (&P T

ELECTRICAL ENGINEERING

TAUGHT BY MA

Write for our Free Illu

«“CAN I BECOME

TRICAL ENGINEER?”

We teach Electrical Engmeering, Electrie l);:lmn'
A 1 E

neeriug,
Tustitute unl.umd by
ELECTRI
Pept. A. 240.2
made upon a new princi

uired. Us

pump r

Especial pted to autor
for pr id booklet on
Engines and Automobile:
AVERY & JENN

ison and others.

(8] R I
2 W. 28d 8t., New York.

$25*

L,

1strated Book.

AN ELEC-

“Nothing un earth like it.”
world is

1, Jortsmen write

pump gun.
rrel. Safest, Stro
SoArmy I'-wvn guard gun.

epeating Shot
Gun for only

Used by exp

guns now in use. 6 shots in 8 seco
Take Down. Double extractors,
as evidence of good faith, we will send C.

$16.50

‘‘Best gun in the

us. \']nu\vr 12 gauge

ade of the best forged steel—cas

est, and muu( handso)
ess

0. D. for balance, with ful

atchmen and sy
aking gun from shoulder or d
Only limited number of guns will be

e hardened—with first quality finely figured
poking gun ]

Upward of 20,000

Model 1900

oltl at this reduced price. On receipt of §7.00
F. Bannerman, 579 Broadway, N. Y.

1 examination allowed.

INSTITUTE,

CARBURETTOR \

Cwo Bundred Million

urnishes a reliable explosive mixture.

oline with no waste.

le motors.  Write us
n

Wy
nobile

Steel Engravings

GRAND PRIZE,

HIGHEST AWARD POSSIBLE

The Smith Premier
Typewriter
Is a Headlight

PARIS, 1900.

graver'’s art.

those in Europe.

cents in currency,
to George H.

Station, New York.

of the most famons railroad train in the
worid are on sale in ever
and hamlet in the United

i'he picture 1s the New York Central’s Em-
pire State Express, and was made
photograph by A. P. Yates. of Syracuse, taken
when the train was running 64 miles an hour.

The photograrh is a marvel of phc tography
and thu engraving is a marvel of the en-
It is predicted that one of these
engravings will find a place in every house-
hold in America. as well as in thousands of

city, town, village
States.

from a

For a photogravure etching of this train, 20x 24 inches,
printed on plate puper, suitable for framing, send tifty
stamps, express or postal inoney erde
Daniels, General Passenger
York Central & Hudson River Railroad,

Agent, New
Grand Central

QFALED PROI'OSAILS WIILL BE RECEIVED AT
*" the office of the Lizht- Ho\he Fungineer, ‘'ompkins-
ville, N. Y., until 2 o’clock M., ugust 6, 191, and
then opened.fnr furnishing Miscellanenus Articles for
the Light-House Establishment, for the fiscal year end-
ing June 30, 1902, in ace.rdance with specifications, cop-
ies of whmh with blank proposals and other informa-
tion, may be had UPOH application to Lieut-Colonel D.
P. HEAP, Corps of Engineers, U. S. A., Engineer.
\,\TANTED ELF‘(‘TRI(‘AL DRAFTSMEN. A COM-
petitive examination of applicants will be held at
the Navy Yard, Boston, Mass.. August 7, 1901. for one
first-class assistant eleclru‘ul ‘draftsman’ at £4.00 per
diem, Bath. Me., and one frst-class assistant eleectrical
draftsman at $4. Oﬂlpm diem, Quincey, Mass. For applica-
tion and additiona mfmmm,mn address * Commandant,

Navy Yard, Boston, Mass.”
MFG. CO., 899 Clinton Street, Milwaukee. Wis.

JOHN D. LONG, Secretary of the Navy.
IRy

]1’ PE WHEELS. MODELS 8. EXPERIMENT AL WORK.SNALL MACHINEFY|
NOVELTIES & ETC. NEW TORK STENCIL WORKS 100 NASSAU ST N.Y.|

MACHINES, Corliss Engines, Brewers'
and Bottlers’ Machinery. THE \'IITFR

MUDEI.S I&. EXPERIMENTAL WORK

nventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg.. Franklln Square, New York.

AGE NTs T Houest business, large profits, advance-
ment. Wrile, give us a chance tn convince you. Lewis
& Company, 406 North Third Street. St. Louis, Mo.

Ynu can’t find a better proposition.

CORRESP

SSTEM AND SATISFACTORY |

Chas.lsaac

THAT MAKES

STEREOPTICONS, Search-Lights
and Accessories. We s
Latest and most improved apparatus.
Newton, 344 Sixth Av.,N.Y.

ave you 7%

are equal to two of
any other. because
they make botb

NEW DOMESTIC & e e

SEWING MACHINES -ciccn.

CLEAR THE
PATHTO
BUSINESS

F. C. SIATLER, Prop.
Buﬁnllo. N Y.

5

ONDENCE.

The Smith

Typewr

SYRACUSE, N. Y., U. 8. A.

» + SEND FOR CATALOGUE - -

oo

STAT L E R,S American

The Largest in the World.
city and Exposition grounds. also folder telling how to
eeulre guxu anteed accommodations.

Statler’s Hotel, at Exposition.
Statler's Restaurant,

Pan-

tilicott Sq

AL NOVELTIES. .

WE ARE PREPARED TO MAKE ARTICLES AND
STAMPINGS OF ALL KIN
S AND D

HOTEL

Send for map of

GENERAL OFFICES, 16 Exchange Place, New York.

% H. P, GAS ENGINE CASTINGS

Materials and Blue Prirts. Write for Catalogue 9.

PARSELL & WEED, 124.131 W. 31st Street, New York

: S H 0 RTHA N D BY MAIL. Pioneer home course
Catalogue and First Lesson Free

Potts Shorthand College, Box 33, Williamsport, Pa.

NEW YOR

‘\IRh LORD.

SHOPPING by a responsible and
erienced lady. Send for circular.
l}!last 14th Street, New York City.

&h ‘|‘
&cp ‘|§
C, .)
*h ise

»)
<p s
(%
<n Actien-Gesellschaft, MULHEIM-ON =RHIN E, GERMANY, NN
'§| e+« s MANUFACTURERSK OF ... .I%
C, >,
o*«le 1I5e
§ *TELEGRAPH CABLESH» 3
(%
’2' With Gutta Percha, India Rubber and Okonite Cores, single and double wire sheathing. 0|?,4
( )
£ &
& 3
s b
o &
£ &
ol iI3¢
<h 3
C
o< PATENT TELEPHONE CABLE, e
&EI With Paper and Air Space Insulation. ql%
(& )
o< LS
o«<p TES
< LEAD COVERED CABLES 2
’E' ‘FOR ELECTRIC LIGHTING AND d?
*<* TRANSMISSION OF POWER, iIse
’3 With One, Two, Three and Four Conductors. o|g4
C D,
g &
% 3
%" "3
o i3
&§| Specialties for Electrical Tramways . . . . ,|:3?
ol FEEDINC CABLES e
£| (Aerial and Underground), ‘P‘
C D
p RETURN CURRENTS CABLES, TEN
RN TROLLEY WIRE in all sizes, ‘“NEPTUNE” 2
g Thousands of miles supplied, |34
. o 9
El CUARD WIRE of high breaking strain. COPPER RAIL BONDS. 2
< 5
< i
& pcents: To H: BUNNELL & COMPANY, 20 Park PLACE, NEwW YoORK. >
'c' SEEE WATSON TACK & COMPANY, 7 ST. HELEN STREET, MONTREAL. L5 4
< W2
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oJ-M: ALLENPRESIDERT  "W*B'FRANELIN * VICE PRESIDENT!
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Society’s Summer

will be mostly spent aw].\eel but not on the bicycle—
t&!mt is too tame.
he

WINTON
MOTOR
CARRIAGE

 affords a merry
outing for two or
more. It is easy
and safe to con-
trol, steady, swift,
and n01\eless in its
Costs

PRICE $1,200.
motion. Built to last long with wear and tear.
nothing except when running.

THE WINTON MOTOR CARRIAGE CO.,
486 Belden Street, Cleveland, Ohio, U. 8. A,

EASTER\' DEPOT, 150 152 East 58th Street, New York.

“THIS WILL CARRY YOU”
30 Miles

On One
Charge ..

MADE BY

SCOTT AUTOMOBILE COMPANY
3927-3939 OLIVE STREET,
ST. LOUIS, U. S. A.

Manufacturers of Reliable Storage Batteries.

S1 51 S1

PLUGS 7 SPARK L

Every One Tested and Guaranteed.
We make Running Gears, Flubs, Wire Wheels
and Everything for Autos.
J. NEUSTADT CO.,
900 Clark Ave., St. Louis, Mo, \.J

GET A RUNNING GEAR and
BUILD YOUR OWN

AUTOMOBILE

We make two
{ styles, solid -rub-
ber or pneumatic
tires, complete
with springs and
wood wheels.

H.,

The Brecht Automobile Co.,1205 Cass Av.,St.Louis,Mo.
ANY PLace
By Any One
ror ANY PURPOSE
FuekL—Gasoline, Gas, Distillate
Statlonanes Portables. Engmes and
Pumps. Hoisters
Send for Catalogue and Testimonials.
State Your Power Needs
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.
AUT()MOBILE STEAM BOILERS
These Boilers are made of fire
boux steel, which has a iensile
strength ‘of  55.000 pounds. A
double butt strap seam is used.
The bottom end of shellis ﬂang—
ed to takeflat head. Thisflange
also takes care of difference in
expansion between shell and
copyer tubes. Each boiler is
tested to 600 pounds C. W. P.
Can also furnish hoilers with
seamless cold drawn shell.
EVERETT, MASS.

MILNE,

All varietiesal I0west prices.
l‘mck and Wagon or Stock Scales made,

Best Railroad

S[;ﬂl Also 1008 useful artictes, including Sates,
Sewmg Machines, Bicyctes, Tools. etc. Sava
Money. Lists Free. CHICAGO SCALE Co.. Chicago. 111,

A Reliable and Simple

FOUR CYLINDER
Gasoline
«__Motor

61 Brake Horse Power Guar-
anteed for Marine and Auto-
mobile use. Free from vibra-

tion, variable speed, starts on

quarter turn. Prompt deliv-
y. Additional information

cheertully given.

Catalogue forthe asking.

MOTOR VEHICLE POWER CO., 1229 Spring Garden St.

N.Y. Office, 62 Gold St. Philadelphia.

JESSOP'S STEEL 5

FOR TOOLS, SAWS ETC.
W4 JESSOP & SONS L'2 91 JOHN ST. NEW YORK

Waltham Watches.

When you buy a watch, buy as
good a case as you can afford, but
first get a movement which will be
Waltham Watches are the

best timekeepers made in the world.

accurate.

¢“ The Perfected American Watch,”” an illustrated book
of inferesting information about wwafches, awill be sent
free upon request.

American Waltham Watch Company,
Waltham, Mass.

THE LATEST

TICKLING MACHINE

Fun, Instruction and
Inv1gorat10n combmed.
By exsrest ®1.0
y mail 23 cents extra.
.1. Telephone & Electric Co.
22 Calender St,, Providence, R. I.

@P Al.l.ll. CHBESLa'&(h
7 CLAMPSALLAYS s,

Bristol's Patent Steel Belt Lacing.

The sitmplest, cheapest
and mest perfect Relt
Fastening for all kinds
of belting. Sam-
wles sent free.

The Bristol Co,
Waterbury Conn,

STEWARD'S

[s the highest class Acetylene (Gas Burner. AllLava
Tips. A new argand burner $2.50 - highest candle pow-
er obtainable. Cor resémndence selicited.

STATE LINE MFG. CO., Chattanooga, Tenn., U. S. A.

Does 12% Tnierest You

If it does, we would be pleased to have you send us your name and
address, that we may send you a booklet which will tell you all about
“Jupiter Steel Castings’’ and the ‘‘Neal Duplex Brake,’’ as well as giv-
ing you full information concerning the I'reasury Shares in this company,
a block of which is now offered for sale at par value, $5.00 per share.

For a year and a half quarterly dividends, at the rate of 12 per cent.
per annum, have been paid on all the outstanding stock of this company,
and this dividend rate will be increased as soon as we can enlarge our
plant at Everett, Mass., to meet the needs of rapidly growing business.
The plant which we now have at Everett cost us over $250,000, but
it is not large enough.

We have just received an order from the Fore River Ship and
Engine Company for over one million pounds of Jupiter Steel Castings
to be used in the construction of the New Battleships ‘‘ Rhode Island”’
and ‘ New Jersey,’” which this company is building for the United
States Government. An order like this should mean something to every
careful and sagacious investor.

THE UNITED STATES STEEL CO.,
143 Oliver Street, BOSTON, MASS.

READY TO APPLY  FINISHED JOINT

FOR OF BRAINS

5 (1GARS

-M ADE AT KEY WEST—

These Cigars are manufactured under
the most favorable climatic conditions and
from the mildest blends of Havana to-
bacco. If we had to pay the imported
cigar tax our brands would cost double the
money. Send for booklet and particulars,

CORTEZ CIGAR CO., KEY WEST.

Dyke]ump Spark Coil, $8.60 ¢§

Dyke Jumo Spark Plug, 0.99

Dyke Mixers used mstead of Vaponzers or
Carburetters, $6.00 u

Dyke’s Gasoline Engines 1or Boats, Sta-
tionary Purposes, etc.

Dyke manufactures Automebile_Gasoline En-

gines from 334 h. p. to 10 h. p. Everything to

build automobiles. Send stamp for catalogue.

A. L. PYKE, Linmur Bldg, St. Louis.
2 years’ experience supplying auto parts.

Don’t ForGET DYKE CARBURETTER.

WATCHES

No advertisement can properly portray
the striking etlects produced in our
watches. T'hey are illustrated in our

BLUE BOOK showing Ladies’ Watches
in all metals and exquisite enamels;
our

RED BOOK showing Men’s and Boys’
Watches

A

with up-to-date attractive designs.
Enhel Blue or Red Book sent on application.

THE NEW ENGLAND WATCH CO,,

37 & 3% Maiden Lane, 149 State Street,
New York City. Chicago.
Spreckels Buiiding, San Francisco.

PIKE'S OIL STONES.

FIRE SWHEVS fonL s

ARE T HE B 5,

.« . STANDARD OF THE WORLD o »
All kinds for all purposes.

Send for Catalog of Sharpening Stones for everything

that bas an edge.

PIKE MFG. CO. PIiKE STATION N. H.
SHOE BLACKING.—FORMULAS FOR

Ilqu1d and sohd blacking are given in SUPPLEMENT
Nos. 1213 and 1239. Price 10 cents each. For sale
by Munn & Co. and all newsdealers.

eoc\olololooln
%%%3?192/ /~°/ “‘773 i AL
aRaeRae b Z
S Tyl
S Ny “‘3'32?" 2# perfect
We x:’x gg.-,n 3 & protection
Manu- \Q88 50 for your
facture \ Tﬁﬁ ﬁf/ % Bank Account.
NOTES, \ &Y Write us a letter
CHECKS, & and weshall be pleased
DRAFTS, to tell you all about the
BILLS OF g S
1,'AmM; - ,, SECURITY CHECK
and othermon- e %y and furnish you samples.
eg;ro% Dtall)er ‘-:,% Cost is very little.
a utely .
protected W ’ A The Security
ainsy ~
alteratic \ & 45Lib’rty
Reluble . % S5, Street,
t. % )"lo New
Zﬂfﬁtﬁa @E@E@ﬂm‘m‘\ York

BRADLEY PULVERIZER CO., Boston, Mass.

ing Portland cement clinker the Griffin Mil

per hour. Yours truly,

gd.)

catalogue of this remarkable mill. It will surely interest you and may save you money.

(VIEW OF TRAIN BEARING FOURT.E,EN GRIFFIN MILLS TO IOLA CEMENT CO.)

““MoST SATISFACTORY AND ECONOMICAL.”

IOLA PORTLAND CEMENT COMPANY.

DeTrOUT, MICH., Oct. 16, 1900.

Gentlemen :— Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty-two 30 in. Griffin
Mills in our plant. The writer has had a larFe experience with most kinds of grinding machinery, and is prepared to say that for grind-
is the most satisfactory and economical grinding machine on the market.
Each of the abeve mills has at times run over ten barrels per hour, and on long runs has averaged nine and a half barrels each
IOLA PORTLAND CEMENT CO,,
(S Per Joun T, HovLMmEs, Managing Director.

We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive

THE BRADLEY PULVERIZER CO., BOSTON.
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