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THE SCIENTIFIC AMERICAN AND THE ST. LOUIS FAIR.

In spite of some rather serious but inevitable de-
fects the St. Louis Exposition is unquestionably the
most comprehensive and instructive of any that have
been held in this country. Its chief drawback, as we
have already stated in these columns, is its huge area
size; but this was scarcely avoidable when once the
sponsors of the fair had planned it on the vast scale
upon which it has been built. The late President Mec-
Kinley once spoke of expositions as being the time-
keepers of progress, and in the intervening eleven
years since the last great international fair was held
in this country, such has been the feverish activity of
industrial life, not merely in America but in every
part of the civilized world, so vast have been the strides
that have been taken in many of the industrial arts
and sciences, that it seems to require an exposition of
the magnitude of the present one at St. Louis ade-
quately to record, in concrete form, the world’s ad-
vancement during these eleven years.

It it be a difficult task merely to walk through the
exhibits and see them with one’s own eyes, it becomes
a still more formidable task to serve as the eyes
of the great multitude of readers of the ScIENTIFIC
AmuiricaN, and adequately set before them by pen and
by picture a comprehensive review of the Exposition.
Of the two alternative methods of doing this which
presented themselves, that of publishing a special
World’s Fair number devoted exclusively to the Ex-
position was rejected, for the reason that it was al-
together impossible to do justice to the fair in any
single compact edition that would not be too cumber-
some to serve its purpose. Consequently we have de-
cided to distribute our World’s Fair arwcies through
the successive issues of the SCIENTIFIC AMERICAN and
the SurpreMENT—a policy which will enable us to
place the subject more exhaustively before our readers
than would be possible in a single issue. Our editor
has just returned from a two months’ residence on the
grounds, and the material that he gathered will be
used in the form of illustrated and descriptive articles
that will appear in our various publications during
the next few months.

-
@+

RAILWAY SPEEDS HERE AND IN EUROPE,

There are some controversies that will not down,
and one of the most persistent of these is that relating
to the relative speed of railroad travel here and in
KEurope. We have been in receipt lately of several
letters asking us for an expression of opinion on the
subject, and we therefore think it well to state, for the
benefit of those who are interested in the question,
that in respect of the number and speed of fast express
trains, our railway service in this country simply can-
not compare with that of France and England. We
say this with the full knowledge that there are a
few fast expresses that maintain a high average
speed tor long distances in this country—trains which,
if the element of total distance be taken into account,
as in the case of the Twentieth Century Limited, on
the New York Central and Lake Shore lines, have no
competitor in Europe. There is also a service of very
fast trains running between Philadelphia and Atlantic
City, during the summer months, which are scheduled
to run at a higher speed than the fastest of what might
be called short-distance expresses in other countries.
But when it comes to a broad comparison of fast ex-
press service in France and England with that of the
United States, we may as well confess to the uneom-
fortable fact that our service, taken as a whole and
judged merely with regard to its speed, can scarcely
be entitled to be called first-class. After we have
eliminated the Empire State Express, with its average
speed of about 54.5 miles an hour between New York
and Buffalo; the Twentieth Century Limited, with its
average speed of about 50 miles an hour from New
York to Chicago, and the service of a few fast trains
fiom Philadeiphia to Atlantic City, maintained during
the summer months, we have mentioned all of the
trains that can be presented in comparison with the
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remarkable service that is being run on regular
schedule this year on the other side of the Atlantic.

It was only a few years ago thal the French rail-
roads took the lead from England by putting into
service several trains that ran at average speeds of
from 55 to 60 miles an hour. At the present time
there are in France thirty-five trains that are booked
to run at speeds from start to stop of 55 miles an hour
and upward. The fastest of these runs from Paris to
Longeau, 79 miles, at 60.8 miles an hour; another is
timed to do the distance from Paris to Busigny, 1121,
miles, at 60.3 miles an hour; the next fastest run is
the 109 miles from Paris to Abbeville, at 60.2 miles
an hour, and the fourth fastest train runs from Paris
to St. Quentin, 95% miles, at 60.1 miles per hour.
Then follow seven trains, with a timed speed of from
58 to 58.6 miles per hour; eleven trains at from 57.1
to 57.8 miles per hour; and ten that run at an aver-
age speed of from 55.0 to 56.5 miles an hour. These
runs are made without a stop over distances that will
average about 85 miles.

During the past two years the English railroads
have been building more powerful engines, and the re-
sult is seen in a greatly-accelerated train schedule.
They have regained the lead in fast express service by
putting in regular service a total of fifty-three daily
trains scheduled to make a speed of 55 miles an hour
and over from start to stop. The fastest run of these
is over the 4414 miles from Darlington to York at 61.7
miles an hour; but the most meritorious are the runs
from London to Bath, 1061 miles, at 59.4 miles; from
London to Bristol, 118 miles, at 59.2 miles; two
trains between London and Exeter, 19334 miles, at 56.7
miles, and three at 55.3 miles an hour. These last-
named trains are run on the Great Western Railway,
on which a train carrying the American mails was re-
cently run from Plymouth dock to London, a distance
of 246% miles, at an average speed of 65.49 miles for
the whole journey, the last 36 miles being covered at
the rate of 79.17 miles an hour. The fifty-three daily
expresses that run in the British Isles include twenty-
four trains with a schedule speed of 55.1 to 55.8 miles
an hour; thirteen trains with a speed of from 56.2 to
56.9 miles an hour; seven trains of from 57.0 to 57.8
miles an hour speed; five trains of from 58.1 to 58.9
miles an hour speed; three of from 59.1 to 59.4 miles,
and one of 61.7 miles per hour schedule speed. The
average distance of these runs, start to-stop, is 101
miles.

It must be understood that this comparison is made
merely on the basis of the actual number of high-
speed trains available to the traveling public. No ac-
count is taken of train weights. Compared with
American train weights these European trains are
light; but so are the engines. Moreover, though the
trains are lighter, their carrying capacity, owing to
the lighter construction, is equal to that of our larger
and heavier trains, so that the passenger is still the
gainer. It would not pay to run so many trains at such
high speeds in the United States, for the reason that
our latest Pullmans weigh over 60 tons, or over 2 tons
to the passenger, which, from an engineering point of
view, is an absurd proportion. The only argument in
their favor is that such heavy cars are safer in a col-
lision; but would it not be a saner policy to build our
cars lighter, abolish collisions, and operate our rail-
roads with the same care that enabled the English
roads, in spite of their many fast trains, to operate
their railroads, as they did the year before last, with-
out killing a single passenger?

Surely this is a problem worth consideration.

B

A GREAT RAILWAY SCHEME,

The government of Canada has entered into partner-
ship with a newly-incorporated company for the con-
struction of a transcontinental railway from the At-
lantic to the Pacific, to be wholly within Canadian ter-
ritory. This road will be about 3,600 miles in length;
and the total cost is estimated at $150,000,000. This
does not include the branch lines, aggregating about
2.000 miles.

The western division, extending from Winnipeg to
the Pacific, is to be constructed by the Grand Trunk
Pacific Railway Company, a chartered corporation, not
yet organized, to be controlled by the Grand Trunk
Company, which will be the majority stockholder.
The line from Winnipeg to the Atlantic terminal, at
or near Moncton 'in the province of New Brunswick,
will be built by the government, and leased to the
Grand Trunk Pacific Company at a 3 per cent rental
for fifty years.

From Winnipeg to Edmonton, about 800 miles, the
line will run through a prairie country, paralleling
or intersecting branches of the Canadian Pacific and
Canadian Northern railways. Northwest from Ed-
monton, for 300 miles to the foothills of the Rocky
Mountains, there are no engineering difficulties until
the route enters the valley of the Upper Peace River.
Following this valley through the Rockies, the sur-
veyed line reaches a point where a southerly turn
brings it to the canyon of the Skeena. By a tortuous

Avcust 27, 1904.

and difficult route through the Coast Range, the line
finds its western terminal at or near Port Simpson,
within a dozen miles of the recently defined southern-
most point of the Alaskan boundary. An official
statement presented to the Senate gives the length
by the surveyed route, through the mountains, as 766
miles. This makes 1,886 miles for the total length of
the division, Winnipeg to the Pacific, to be built by
the company.

The surveys of the eastern division have not yet
made sufficient progress to permit a definite location
of the route. The most favorable line will probably
be found north of the height of land, crossing a suc-
cession of valleys which have their outlet in Hud-
son’s Bay. The St. Lawrence River will be traversed
by the great bridge now under construction a few
miles west of Quebec city. Between Quebec and
Moncton, the line will come very near to the boundary
of the State of Maine, until the valley of the St. John
River is reached, thence a choice of routes is pre-
sented to the seaboard.

The government provides the cost of the eastern
division. For the western division, bonds issuable
by the Grand Trunk Pacific Company are to bear gov-
ernment guaranty of 3 per cent in respect of three-
fourths of the total amount; the interest on the re-
maining fourth part is to be guaranteed by the Grand
Trunk Company. The government guaranty, however,
becomes operative only on the completion of the rail-
way from Winnipeg to the Coast. Interest upon outlay
in construction is to be capitalized. The western
division must be completed by December 1, 1911.

THE ROMANCE OF LIGHT.

There are few objects in daily use about which we
stop to ask how they came to us, and through what
stages of development they passed before arriving at
that perfection which we now enjoy. Should we turn
a retrospective eye toward ‘“those good old times,”
we should be amazed at the slow steps of progress, and
the almost infinite struggles through which inventions
came into acceptance.

The connection between a burning fagot and an elec-
trolier may seem remote, but every link in the chain
is perfect. From the smoky rays of the first flaring
brand of the cave-dweller, to the electric light, filling
the most spacious halls with its glory and making the
streets of our cities luminous as the day, the way has
been paved with human effort and illumined by human
genius.

The pine torch was no doubt coeval with fire in the
hands of men. The resinous knot was the first step
in artificial illumination. 1its use is found in every
savage tribe and nation, while it is a necessity in the
lives of all first settlers in new countries. When the
nineteenth century dawned, the children of Americd
were learning to read by the light of pine knots and
the crackling of logs of an open fire-place; so closely
are we related to what may seem the remote past.

It is hard to believe that the world groped on to
the thirteenth century without discovering even the
tallow candle; yet so it is. The expression that ‘“man-
kind was plunged in darkness during the early ages”
is true in every sense. It was perhaps the accidental
burning of a bit of fat of some slain animal that sug-
gested its use as a luminant, while the hollow shell
from the sea, a concave rock, or a mold of sun-baked
clay held the fat, which was burned by placing a rush
in the fat, with the lighted end projecting over the
edge of the rude dish. Step by step the lamp was
fashioned into a thing of beauty, though barely a joy
forever. Thus came the first improvement in the art
of domestic illumination.

Admirable specimens of lamps in terra cotta, in
stone, 'in brass, and in bronze have been found on sites
of Hebrew cities and in the temples of Hindustan.
From the tombs of Egypt; from the tumuli of Assyria
and ancient lettered Babylon; from the opened graves
of Chaldean sages, come examples of household lamps,
revealing a general use many centuries before the
Christian era. Herodotus speaks of a procession of
lamps, as a scene of imposing magnificence, and Homer
sings of a torch borne upon a staff, its flame no doubt
feeding upon the wax from the wild honey, and the
resinous gums of the forest trees, nearly a thousand
years before the Christ.

So, from the fat of slain animals, the resinous pro-
ducts of the forest trees, and the wax of the wild bee
came those lights which gleamed upon fair women
and b}:ave men at Belshazzar’s feasts, the revels of
Dives 'and the grand balls given by the first Napoleon
in the Palace of the Tuilleries.

‘When men discovered the”art of extracting oil from
the olive and other vegetable sources the use of the
lamp became very general among the wealthy and
noble. Only they could enjoy the less offensive meth-
ods. Lamps wrought in cunning form of marble,
silver, and gold were ornamented with precious stones,
inlaid with curious handicraft and artistic workman-
ship indicate a high position for this method of illu-
mination. Even the terra-cotta specimens, used in
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cottages, are graceful in shape with an elegance of
finish which no art of modern times can surpass.

Beautiful as indeed they were, of how little practical
use! An eighteen-penny lantern of the eighteenth
century, with its tin reflector and its bullseye of third-
rate glass, diffused a better light than any lamp of
Rome or Greece in the days of their greatest glory.

As they knew no method for refining oil, they made
it a luxury by mixing with it the perfumes of the rose
and of sandal wood. Although detracting from its
burning properties, the fragrance was supposed to
compensate for diminished light. The flame emitted
an enormous amount of smoke, and fluttering in the
slightest breeze spluttered out altogether in a gust of
wind. At the end of an evening conference a party of
noble Romans would resemble a congregation of chim-
ney sweeps.

From Rome the o0il lamp passed successively into
Germany, Gaul, and Britain. In these countries,
torches, rushes dipped in grease and a very odorous
fish oil were the methods of artificial lighting until the
Roman conquest. The rush-light of that day consisted
in a notched wooden stick set in a wooden base. Stalks
of the rush were peeled to the pith save for one strand
of husk, and passed through hot grease. Sometimes
three or more were twisted together and when cold
were placed in a notch of the standard, to be pushed
up when the fire neared the wood. It emitted a strong
flame and a similar odor. You may make one of these,
and enjoy for an hour the ancient light of Britain
and that which to this day dispels the gloom of night
in remote Irish cabins. The candle of the common
people was the rush-light of our ancestors. It burned
where candles made from wax were too dear and
before Chevreul and others found a way to refine a
cheap candle grease from the fat of animals.

The Picts and Scots, the Danes and the tribes of
Scandinavia had not advanced to the use of the rush-
light at the time of the conquest. When torches were
necessary they stuck a bit of wood into the body of
some fat bird, and supporting the stench as best they
could allowed this dismal sort of a candle to burn until
the bird became a cinder.

The lamp as brought from Rome continued in use
without being greatly modified until well into the thir-
teenth century, when the invention of candles made
an artificial 1#ght of comfort to those who could af-
ford it.

The curfew bell which tolied at eight o’clock was no
hardship to our ancestors, considering the badness of
the lamps which lighted their houses or hovels as the
case might be. Through all the medieval ages, men
were supposed to rise at daylight and retire soon after
the sun had set.

The first step toward the use of the modern candle
was the invention of a tallow torch which came into
use about the last of the twelfth century. This re-
mained in use for about a hundred years when the
tallow candle either dipped or molded made its ap-
pearance, much as it now exists. The haughty barons
who forced King John to sign the Magna Charta at
Runnymede would have considered a bundle of tallow
dips of almost as great value as the rights which they
wrung from the unwilling hand of their sovereign. To
have stolen one from the kitchen table would have in-
curred the noose without hope of pardon. Not until
the fifteenth century were the burgesses and trades
people able to purchase a tallow candle. At the open-
ing of the nineteenth century they were sold singly
for about twelve cents each.

Flax being the wick, they burned rapidly. Cotton
was more expensive than silk and to use it for wicks
was extravagant folly. Three pounds sterling was
the price of a pair of cotton stockings one hundred
years ago. Tapers made of wax had been in use in
churches since the ninth century, but no one ever
dreamed of using so expensive and sacred an article
for domestic purposes. Toward the close of the four-
teenth century they were timidly introduced in a few
palaces, and the homes of great noblemen. To ofier a
wax taper at a shrine was a princely gift, and absolu-
tion followed the presentation of a taper weighing one
pound. To vow a taper to the Virgin Mary was like
vowing a hundred doves to Venus or a heifer to Juno.
At a cost of four hundred crowns in gold, King Henry
sent two wax tapers weighing twenty pounds each to
Thomas & Becket, hoping thereby to appease the great
primate of Canterbury.

In the Cathedral of Pisa a ton of bronze slowly
swings from the lofty dome. A Kkeen-eyed student
watches its regular oscillations as its hundred wax
tapers flash upon a thousand worshippers engaged in
evening prayer. The great candelabrum, almost a
world’s wonder at the time, was weaving a message of
light in Gdlileo’s brain, and from the cathedral he
went away to startle the world with the story of its
motion and to reveal the secrets of the pendulum as a
means for measuring time. Still swings the chandelier
under the cathedral’s dome, with the same potent mo-
tion as when its flashing lights taught the old astrono-
mer the deeper story of the world’s life.
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In the year of 1509 a few enterprising chandlers con-
ceived the idea of mixing animal fat with the wax,
but the deceit being discovered the king by royal edict
debarred every chandler of the realm from making and
offering for sale any mixed substance or composite
article in the place of wax.

It was no doubt after seeing on his grocery bill that
he was paying 36 shillings a dozen for candles that
Oliver Cromwell in the year 1654 blew out one of the
two candles on his wife’s work-table, on the ground
of unnecessary extravagance. Louis XV. complained
that he could kezp a regiment, music and all, with
what was spent in lighting the palace at Versailles.
It is related of Voltaire, that, when dissatisfied with
the salary afforded by Frederick the Great, he used to
put in his pocket the wax candle ends of his royal
master, and from them turned quite a pretty penny.
The cost of lighting the Tuilleries under the first Na-
poleon with wax candles was about what it would
be were the electric lamps of the present day employed
—namely, $4,000 per annum. When the Emperor was
giving magnificent fétes at Dresden he often spent six
hundred dollars for the wax candles of a single night’s
carousal.

‘When, however, wax and tallow had been sufficiently
cheapened to allow their use in drawing rooms and
boudoirs, the oil lamp and the rush light were rele-
gated to the parlors and kitchens. No room in which
costly paintings and gilded furnishings began to ex-
hibit elegance and refinement could tolerate the smoky
and greasy contrivances which remained without im-
provement through the centuries.

Toward the middle of the eighteenth century the
number of lamps increased among the poorer classes,
owing to the invention of Colza oil. The new liquid
was far cheaper than the olive oil used in France and
Italy or the whale o0il of England and America. Not
till then began the processes of iamp regeneration.
It was in 1783 that an enthusiastic and radical re-
former, one Argand, discovered a lamp which consumed
its own smoke and most of the odor. By admitting
oxygen to both sides of a flat flame he increased the
light so that a shade became necessary. The new
lamp was at once popular in France and England.
When improved by a convex reflector placed behind the
flame, the light was rendered too dazzling for an ordi-
nary room.

Fred and Phillipe Girard improved this lamp, placed
the reservoir for oil below the wick; softened the
glare by the use of whitened glass, giving the first
effect of beauty to artificial light. It is an interesting
fact that the first appearance of the new lamp devised
by the brothers Girard took place in London at a party
given by the Duchess du Barry, then in exile. Jose-
phine, hearing that it was enthusiastically admired,
and jealous that it was not first seen at her soirees,
ordered the brothers to bring a lamp at once to the
palace. The significance of this circumstance is little
beyond the fact that the lamp presented by the
brothers to the Empress was decorated by a young
and obscure artist, struggling for bread, to be later
known throughout the world as Jean Auguste Ingres.

On the arrival of the Pilgrims at Plymouth in 1621
they adopted the Indian’s method for light and used
the pine knots, furnished in abundance by the-virgin
forests. No doubt the pitchy drippings of these knots
were a source of discomfort to the cleanly housewife,
and the candle when it came was greatly prized.
Cattle were not introduced into the colony until about
eleven years after the arrival of the ‘“Mayflower,” up
to which time candles were unknown except when
imported at -rare intervals. Elliot translated the
Bible by a spluttering, smoky torch. New England
literature was spattered by the dripping flame and
clouded, perhaps, by the odorous smoke.

There is a long step between the torch of the fathers,
still in use at the opening of the nineteenth century,
and the electric searchlight, of which it was the humble
progenitor.

The forerunner of the street light was the basket
torch, fastened to a building at a street corner, or
later swung by a chain across the street. This basket
filled with pitch pine knots made the place quite light.
Such a basket, but of enormous proportions, was
swung from a crane at the top of a high place in Bos-
ton and gave the name to Beacon Hill.

In the year 1660 candle making became quite common
with the pilgrim housewife. Tallow was not plenty,
so the fat of the bear and deer was added to the tallow,
increasing the light but softening the candle, making
is less durable. The method usually employed was
dipping, with a few molded candles .for ‘“company.”
To dip, a number of wicks were placed upon the sticks
a sufficient distance apart, the wick suspended verti-
cally. These wicks were dipped or carefully lowered
into a pot of hot tallow on a cold day. Tallow would
adhere and quickly cool. This repeated until the
proper size was reached secured the “taller dip” of the
“mothers.”

Not alone was the oil from the sperm whale used as
an illuminant, but the fatty substance which gives the
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name to the fish was discovered to be most excellent
for candles, being more costly, but of greater power.
Inclosed in little square lanterns ‘““‘spermaceti’”’ candles
lighted the streets of Boston, were suspended over the
front doors of the wealthy, and adorned the front halls
of elegant mansions. That which gave happiness to
the young eyes of “Dorothy Q.,” the grandmother of
the genial “Autocrat of the. Breakfast Table,” is still
in existence.

Not until about 1830 did our fathers have a match
to carry in their pocket. [Up to that time they must
light their pipe with an ember or by the tinder box.
Should the fire of the hearth go out he must revive it
by steel and flint or make a hurried trip to the neigh-
bor’s to secure his fire. At an early hour on a cold
morning this was no pastime.

In the early days of the last century, Sir Walter
Scott, writing from London, to a friend in Edinburgh,
said: “There is a fool here who is trying to light the
city with smoke.”

Sir Walter’s “smoke” was not a human invention.
It was a product of nature’s laboratory. .Accumula-
tions of gas from coal beds found their way to the
surface, and being highly inflammable attracted the
attention of men who erected altars over them, and
their perpetual fires were dedicated to the gods. After
the defeat of the Persian armies at Platea, two vic-
torious generals, Pausanius and Aristides, were direct-
ed by the Oracle to build an altar to Jupiter, and to
offer no sacrifice thereon until they had extinguished
every altar fire in the country, polluted by the Per-
sians, and had relighted them with the sacred fire
from Delphi. It would be natural to expect men of
science to imitate a process of nature which held such
promise. For thousands of years the Chinese have
speculated upon the meaning of the natural gas which
has escaped abundantly from the earth in several
provinces.

In 1726 Dr. Hales informed chemists that by dis-
tilling a few grains of coal, he had obtained an equal
number of ¢ubic inches of “inflammable air,” and that,
if attempted on a large scale millions upon millions
of cubic feet of that valuable substance could be made,
and conveyed unseen along the highways of the land,
and become the means for obtaining perpetual day.
In 1813 Sir Walter’s “smoke” was burned on West-
minster Bridge in London, and one year later the
streets of St. Margarets, Westminster, enjoyed illumi-
nation from gas, it being the first parish contracting
for such a luxury.

The common Kkerosene lamp, with its chimney of
glass, its varied forms of beauty, its shades modified
to every grade of vision and of taste, suggests the rela-
tion of man to light. The oil, natural, cheap, brilliant
and volatile, was long known to civilized humanity
as a crude outflow from the earth. It was not until
about 1845 that the iridescent scum seen floating on
the surface of a stream near Pittsburg suggested to
thoughtful men to dig for a greater supply. Indians
came from a distance and soaked it from the water
with their blankets which they wrung out into vessels
in order to secure a quantity for some secret purpose.
‘When the American found it he was rich beyond com-
putation, at the same time providing at a small cost
the best fuel and the chespest light for the common
people. It was not until 1860 that it passed into com-
mon use. Since that time it has driven every form of
wax, grease, fluid, camphene, and whale-oil lamps from
the common use of mankind.

From the clouds overhead, lowering along the hori-
zon as the sun goes down, Franklin and Edison have
drawn the electric fire and in our chambers darkness
is unknown. All the way from the pine knot to a
nightless day has been won from the darkness in the
lifetime of one man and he but just reaching the cent-
ury point.

This is the Age of Light.

—r—etlprtr el e ——

On the Lake Erie & Western Railroad, which belongs
to the Vanderbilt group, an experiment is to be tried
in electrification. It has been determined, according
to report, to install electric motors upon portions of the
Peoria division where the competition of electric sur-
face lines is keenest, with a view of trying to recover
some of the passenger traffic which the road has lost.
If the experiment on this division proves successful,
it is likely that before another year is ended the Lake
Erie & Western will have an electric passenger ser-
vice all 'the way between Lafayette and Indianapolis,
and will later extend such service to cover every mile
of road which comes in competition with surface lines.

FRrED. HOVEY ALLEN.
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The transporter bridge that is being erected across
the river Mersey between Widnes and Runcorn, and
which was described in a recent number of the
SCIENTIFIC AMERICAN, is rapidly approaching comple-
tion. The most difficult part of the undertaking has
now been successfully accomplished. This was the
suspension of the two aerial cables, of a span of 1,000
feet, which are to carry the suspended traveling deck.
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GLASS MODELS OF MICROSCOPIC FORMS OF LIFE—AN
INTERESTING ART.

To the layman anything connected with the count-
less minute protoplasmic forms of animal life that
exist in the sea and the waters of the land is & mys-
tery. As the scientist becomes acquainted with them
and informed concerning them by means of close
study and microscopic research of a most exacting
and painstak-
ing kind, it
seems an un-
dertaking o t
consider-
able difficulty
to place before
t h e general
public, in our
museums, an
accurate and
at the same
time compre-
hensible repre-
sentation o f
these vastly in-
teresting speci-
mens of ani-
mal life. To
show these an-
imalculee b y
means of
drawings or
even colored
illustrations is
at best unsat-
isfactory to
(lie unscientific
eye. To give a
correct repre-
sentation o
these curious
living forms,
models are
necessary
which por -
tray the intri-
cate and some-
times even
marvel-
ously involved
form of the
animal-
culee. Such
models must
be made of
some material
capable of be-
ing worked
with ease into
any desired
shape, a mate-
rial that may
be colored any
desired tint
and that will
give a correct
idea of the
qualities and
substance o t
the original.
Many of these
animal-
cule are trans-
parent or
translu-
cent. Especial-
ly is this true
of marine

forms. Hence
the material of
which t he

models are to
be made- must
possess these
properties. Of
course the best
available sub-
stance is glass.
However, the
skill and
training neces-
sary in the
making of
these glass
models are so great that up to a short time ago it had
not been accomplished in this country, though it has
been done successfully in Europe, the few models of
this kind to be found here having been made by Blas-
cha in Germany.

At the present time a considerable number of these
beautiful representations of protoplasmic life are to be
seen at the Museum of Natural History in New York,
where they have been made by Mr. Mueller, a glass

Bryozoan, Bicellaria Bella.
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worker, under the direction of Dr, Dahlgren, of the
Department of Preparation. Aside from the impossi-

bility of distinguishing or even seeing many of these
organisms with the naked eye, the glass models exhibit
the form, structure, and color far better than the actual
preserved specimen; for preserved specimens usually
lose their natural shape and color in spite of and often
through the action of the preserving medium.

Hydroid Polyps.

Protozoan. Siliceous Skeleton of a Radiolarian.

GLASS MODELS OF MICROSCOPIC FORMS OF LIFE—AN INTERESTING ART.

‘When one of these models is to be made the animal-
cule is first microscopically examined, magnified from
10 to 700 or 800 diameters, and is then carefully stud-
ied, sketched or modeled in clay. The model is then
painstakingly built up, piece by piece, the branches,
tendrils or filaments being added one by one by means
of the blowpipe, each member receiving its proper
shape and formation by the most delicate manipulation
of the blowpipe and other instruments of the glass-

Fashioning a Glass Model.

Protozoan.
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worker’s art. The extreme delicacy and nicety of-this
work, the accuracy and patience necessary, need no
comment. A glance at the accompanying photographs
of the completed models is sufficient.

Many of the models on exhibition at the Museum of
Natural History are of the class of Protozoa, too small
to be seen with the naked eye, composed of a single
cell, and such as are popularly known ‘“to be found
in a drop of
water.” One of
our photo-
graphs shows
a model of the
siliceous skele-
ton of one of
these, a radio-
larian found
at the depth
of perhaps
thousands of
fathoms and
entirely invisi-
ble to the na-
ked eye. Al -
though from a
biologi-
cal standpoint
a simple struc-
ture, it is very
compli-
cated and mar-
velously
wrought. This
skeleton is in-
vested in a
pr ot o plas-
m i ¢ capsule
which forms
the living por-
tion of the or-
ganism.

Another pho-
tograph shows
a model of a
Bryozoan
( Bicellaria bel-
la), also an in-
habitant of the
deep sea. It is
very minute
but much more
highly organ-
ized than the
preced -
ing type.
‘While the in-
dividual organ-
ism is almost
indistin-
guishable t o
the naked eye,
it often forms
colonies a s
large as a wa-
termelon. One
particular ‘spe-
cies of Bryozoa
occurs in the
immediate vi-
cinity of New
York, and Mr.
Mueller is at
present at
work on a
model of a
specimen o f
this kind.

A third illus-
tration shows
a group of hy-
droid polyps
magnified
about twenty
diameters, pre-
senting a beau-

Hydroid, Natural Size.

tiful flower-
like appear-
ance with
long contrac-

tile stems and
waving tenta-
cles attached
in a circle
about the mouths. They are bound together by, or
rather arise from a network of tubes invested in a
chitinous framework, which, with the tubes, is part
of the organism. Some of these polyps are used to
nourish the organism while others containing stinging
cells protect it. Moreover, in case of danger the stems
can contract till protected by the spines at their base.
This organism is found spreading ovér dead ‘shells
usually such as are inhabited by a hermit crab and to

Also a Radiolarian,
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the unaided eye presents simply the appearance of a
fine, almost colorless fuzz.

A fourth photograph represents a model, natural
size, of another hydroid. The original of this model
is a deep purple in color and exhibits in a striking
way the peculiar flower-like beauty so characteristic
of organisms belonging to this class. The last two
photographs are of models of organisms similar to one
or the other of those de-
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the working of this complicated piece of mechanism.
To supplement all this a series of colored drawings
show the details and operating positions of every im-
portant piece of apparatus. A section of contact rail
with the rail shoe is used to teach the men what to do
in case of trouble there. An automatic car coupler

and drawbar is installed for a similar purpose. A
complete set of controller and air-brake couplings is

scribed above and the sim-
ilarity is easily seen.

For courtesies extended
in furnishing the informa-
tion contained in the fore-
going account, we are in-
debted to Dr. Dahlgren,
of the American Museum
of Natural History.

THE NEW YORK SUBWAY
INSTRUCIION CAR.

That the man in charge
of a train to run in New
York’s Subway may be en-
tirely competent o fulfill
his responsible position,
the Interborough Rapid
Transit Company is using
an instruction car, where
the prospective motorman
may be taught something
of the construction and
operation of the apparatus
he is to handle. In this
instruction car, the appli-
cant is shown the use and
mode of operation of every
piece of mechanism that
will come under his
charge, is taught how to
handle it and what to do
in almost every emergency

i Al

141

use of the mechanism but also how to act in cases of
emergency. This personal teaching is supplemented
by an excellent book of instructions containing about
150 questions and answers of a practical nature, with
cuts and explanations of all the apparatus. This the
motorman is expected to study closely and thoroughly.
From time to time his knowledge of its contents is
tested in examinations. Should he be of an inquiring

turn of mind he is further

allowed the privilege and
opportunity of entering
the shops and studying the
entire system in detail, as
much as he desires.

SIDE - DOOR COACHES FOR
WORLD’S FAIR SERVICE,
BY CHARLES ALMA BYERS.

The wuse of side-door
coaches for quick service
on railroads is rapidly
growing into popularity.
The advantages pointed
out some time ago by the
SCIENTIFIC AMERICAN  of
side doors for passenger
coaches over end doors
have been fully realized.
Actual experiments have
clearly shown the theory
that a train of coaches
thus constructed can han-
dle a crowd of passengers
much more quickly to be
absolutely practical. The
first real test of this the-
ory was made by the Illi-
nois Central Railroad at
the Chicago Exposition in
1893. That experiment
proved satisfactory in
every way, and as a con-
sequence the Wabash Com-

that can arise.

The school car is simi-
lar to the regular service
cars to be run in the Subway, with the Sprague-
General Electric multiple unit system of control. The
apparatus is uncovered for demonstration purposeé
wherever possible—master .and air-brake controllers,
contacters, reverser, pump governor, switch-board, and
the like. Portions of the apparatus underneath the
car have, where possible, been placed inside of it to
facilitate the explanation of their operation. In the
case of the motors, motor resistance, and air pumps
this, of course, was thought to be neither feasible
nor necessary.

In addition to the regular equipment the car con-
tains a complete air-brake outfit for a six-car train,
operated from the brake controller which is used to
make the men familiar in all details with this com-
plicated mechanism. It contains, moreover, a de-
fective triple valve, the presence of which the men
must detect after a certain amount of teaching. To
facilitate the instruction there are additional parts,
such as the auxiliary reservoir and the brake cylinder,
with portions of the metal cut away to permit the
instructor to explain their operation fully. A triple
valve similarly cut away, and connected in tandem
with another operating triple valve, fully demonstrates

INTERIOR OF THE CAR USED FOR THE INSTRUCTION OF NEW YORK SUBWAY MOTORMEN.

employed to demonstrate their use in operation or
emergency.

The safeguards in the system used are manifold, and
so complete that only a rather inventive mind can
conceive any situation which the prospective motor-
man has not been taught to meet. Should the motor-
man release the controller ~handle while it is in a
running position, not only would the current be imme-
diately shut off but the emergency brakes would at
once be set and the train brought to a stop. Should
he attempt to reverse his motors while running, the
same thing would happen. The controller is auto-
matically governed and no matter how fast the
handle is turned, the motors are started at a certain
fixed speed. Should the contacters adhere or fuse, the
current is automatically shut off. Should the motor-
man not see or ignore a signal to stop, the brake is
automatically tripped and the train brought to a
standstill. The train may be run from any motor
car, or any motor car may be cut out and used as a
trailer. The wiring insulation is as nearly perfect
as it can be made, and the steel cars are fireproof.

The prospective motorman is thoroughly drilled in
the school car by a competent instructor not only in

pany has followed suit by
using coaches of such con-
struction for its shuttle
trains between the Union Station and the World’s
Fair grounds at St. Louis. The construction of the
‘Wabash’s side-door coaches, however, differs slightly
from that of those used by the Illinois Central. This
difference is noticeable mainly on the interior. In-
stead of an aisle on each side, there is only one
through the center, as in the ordinary coach. This is
probably an improvement so far as affording more
space for seals is concerned, but the plan undoubtedly
detracts from the real object of the side doors—that is,
of allowing the cars to be the most quickly filled and
emptied. Another difference is that the Wabash’s
ccaches have only four doors on each side, or eight in
all, while those used by the Illinois Central had ten
to the side, or a total of twenty. This is also a feature
in which the Illinois Central surpassed in the matter
of constructing a coach so as to be more quickly filled
and emptied. Nevertheless, the time which is required
for filling or emptying a Wabash coach of passengers
is remarkably short as compared with the ordinarily
constructed car.

The length of the Wabash coach is 50 feet and its
seating capacity 92. Straps, however, are provided for
standing passengers, as in a street car, and if neces-

Interior of the Side-Door Car.

View Showing Side Doors and the Lever by Which They Are Opened,

SIDE-DOOR COACHES FOR WORLD'S FAIR SERVICE,
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sary one can be made to accommodate as many as 120
persons. The doors are so arranged that all are opened
together by one move of a lever, but are closed sepa-
rately. The platforms at the stations being level with
the floor of the coach, no steps are necessary, and con-
sequently much time is saved in this way. These cars
have been especially constructed .for World’s Fair ser-
vice, but T am told it is the intention of the company
te convert them into furniture cars as soon as the
Exposition closes. On this account the springs first
put under the coaches were made too strong, and the
temporary abandonment of the use of the cars for a
few days has therefore been made neeessary in order
to remove a couple of leaves and make them weaker.

For their shuttle-train service at St. Louis the Wa-
bash has a double track running all the way from the
Union Station to the World’s Fair grounds; and, with
the exception of a short distance, these tracks are pro-
vided with automatic electric block signals every 1,200
feet. Fifteen minutes is the time required for a one-
way trip, and at present the trains are being run each
way fifteen minutes apart. If at any time, however,
the business demands it they may be run every five
minutes. Each train may contain as many as ten
coaches, and if thus forced to the limit it is possible
for the system easily to handle 25,000 an hour. The
total number of persons handled by the Wabash on
the opening day of the Exposition was a little over
17,000, and consequently it will be seen that a rush is
not apt to occur. The number of side-door coaches
constructed for the system is 150.

ICE-CUTTING MACHINE,

Pictured in the accompanying engraving is a ma-
chine for cutting blocks of ice into small pieces for use
in hotels and other establishments. The machine
will be found very useful, owing to its arrange-
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THE DIRECT PRODUCTION OF PHOTOGRAPHS IN COLORS
BY A NEW METHOD.

Messrs. August and Louis Lumiere, the well-known
French experimenters and manufacturers in photo-
graphic products, have recently described in a com-
munication to Focus their latest experiments toward
the attainment of direct colored images by photog-
raphy, which ‘are novel. The method is based on the
following theories:

If a collection of microscopic elements, of a trans-
parent nature and colored respectively red-orange,
green, and violet, be spread on the surface of a glass
plate in the form of a single thin coating, it will be
found, if the intensities of coloration of these ele-
ments and their number be correct, that the coating
so made does not appear colored when examined by
transmitted light, and also that this coating absorbs
a fraction only of the light transmitted.

The light rays in passing through the elementary
screens, orange, green, and violet, reconstruct white
light, if the number of surfaces or elementary screens
for each color, and the depth of coloration of these,
are in accordance with the relative proportions of those
which are found in white light.

This thin trichromatic coating being formed is then
coated with a sensitive panchromatic emulsion. If the
plate so prepared is submitted to the action of a color-
ed image, taking the precaution to expose through the
back of the plate, the luminous rays pass through
the elementary screens, and undergo, according to
their color and the screens they encounter, a variable
absorption before having any influence on the sensitive
coating.

By this means a color selection should be effected
by means of the microscopic elements and making it
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overcome. It will suffice if we indicate a few of the
more important conditions, showing the delicacy of
the problem before us.

A coating must he prepared, formed of microscopic
screens, orange, green, and violet, which coating it is
necessary should adhere to its support and be extremely
thin, that the coloration of these microscopic elements
or screens should be exactly delermined as regards
intensity, quality of color, and the number of elements
of each kind. It is also necessary that these colors
should be stable, that they do not diffuse, and that
there is no superposition of color screens or elements,
nor gaps between them.

It is further essential that the photographic sensi-
tive emulsion should be orthochromatized in a manner
which shall not falsify colors, and that this orthochro-
matism should be in relation to the nature of the emul-
sion and the cclors of the elementary screens. This
coating of emulsion must also be of a special nature to
avoid diffusion, and the manipulations, development,
exposure, etc., must be of a nature suitable to these
preparations. The simple enumeration of some of the
conditions necessary to be filled shows how essential
are care and method to the success of such processes.

This research is not entirely finished, but. we indi-
cate hereunder the practical position to which we have
brought the process at the moment. We first separate
in potato starch, and by the aid of apparatus made
for this purpose, the grains having a diameter of
from the fifteen-thousandth to the twenty-thousandth
of a millimeter. These grains are divided into three
parts, and colored respectively red-orange, green, and
violet, by the use of special coloring matters, and by
a process too prolonged to describe here.

The colored powders so obtained are mixed, after
complete desiccation, in such proportions that
the mixture shows no dominant tint. The result-

ment, which permits of quick and convenient han-
dling of the block during the cutting operation.
The machine comprises a feeding table over
which the block of ice is moved to successive-
ly engage the cutting devices. These con-
sist of gangs of circular saws on shafts
disposed at right angles to each other, and thus
adapted to make intersecting cuts in the ice
block. The ice block is first moved against the
saws shown at A in the illustration, which make
a series of parallel cuts in the block, and then
against the saws shown at B, which make a
series of parallel cuts intersecting the first series.
The ice then presents the appearance shown in
our detail view. Tne block is now moved against
a horizontal band or link saw which makes a hor-
izontal cut, cutting off the cubes formed by the
previous saw cuts. These cubes drop into a
chute which conveys them to a suitable recepta-
cle. The main body of the ice block, however,
slides over the band saw, ready to be moved
again against the gang saws at A. The process
is then repeated until the entire block has been
cut up into small cubes. The machine is provided
with fast and loose pulleys, which carry the belt

et

ing powder is spread by a brush on a sheet of
glass covered with an adherent or sticky coating.

With suitable precautions we obtain a single
coating of grains all touching and without super-
position. We then stop, by the same process of
powdering, the spaces which may exist between
the grains, and which would allow the passage
of white light. This stopping is accomplished
by the use of a very fine black powder, as for
example, charcoal.

We have by these methods formed a screen in
which each square millimeter of surface repre-
sents two or three thousand small elementary
screens of orange, green, and violet. The sur-
face so prepared is isolated by a varnish possess-
ing an index of refraction as near as possible that
of starch. This varnish must also be as imper-
meable as possible, as it is coated with a thin
layer of panchromatic gelatino-bromide emul-
sion. Exposure is made in the ordinary manner,
in a photographic camera, taking the precaution
always to turn the glass side of the plate to the
lens, in order that the light may pass through
the color particles before ‘reaching the sensitive
emulsion.

that drives the cutting mechanism. The shafts
which carry the gang saws are geared together

and also to the pulleys of the band saw so that

all the saws turn in unison. A patent on this
machine has been secured by Robert Mowery, Hot
Springs, Ark., and John D. Tellman, care of Hotel
Jefferson, St. Louis, Mo.

-

'The Chicago River Tunnels,

Lowering the Chicago River tunnels has been report-
ed on by Col. O. E. Ernst, U. S. Enginers. Ke recom-
mends that the Washington Street and La Salle Street
tunnels be lowered to give a depth of 26 feet in the
river, on the ground that such a depth would be re-
quired to carry 8,000 cubic feet of water per second
without making a too, rapid current. This amount of
water must ultimately flow through the river to the
drainage canal. The time for completing the work is
to be limited to May 1, 1907, but the tunnels are to
be removed so that half of the channel shall be open
to navigation by April 1, 1905, says Engineering News.
It will be necessary to abandon these tunnels at once,
and cofferdams will have to be built to the center of
the river, enabling the contractor to build half of the
new tunnel while leaving the other half of the st+---
free to navigation. Regarding the Van Buren Street
tunnel, Col. Ernst reports that no cofferdam work will
be necessary and the reconstruction may be carried
on without interfering with the use of the tunnel.

sl
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Death of Prof. Ratzel.

Prof. Friedrich Ratzel died on August 9. He is best
known to Americans by his splendid work, “The
United States of North America,” in which he ex-
haustively studied the natural resources of the United
States and their relation to its population. His work
on “The Political Geography of the United States” and
many other works of an ethnological and geographical
character are likewise well known.

ICE-CUTTING MACHINE.

possible to obtain, after development and fixing, color-
¢d images in which the tones are complementary to
those of the original.

If, for example, we take a portion of the image
which is colored red, the red rays are absorbed by the
green elements of the coating, while the orange and
violet elements allow the passage of those rays.

The coating of panchromatic gelatino-bromide emul-
sion will therefore be acted on beneath the violet and
orange screens, while remaining unaltered under the
green screen.

Development reduces the bromide of silver sensitive
coating, and so masks the orange and violet portions
of the image, while the green portions appear after
the plate is fixed, because the emulsion covering them
has not received light action, and so is transparent
after fixing; the result obtained in this case is there-
fore of a green color, which is complementary to the
red rays dealt with. Similar phenomena are produced
with other colors, as, under the action of green light
the green screens are masked, and the coating would
appear of a red color; with the use of yellow light the
image would appear violet, and so on in like manner
with other colors.

It follows that with a negative showing comple-
mentary colors obtained in this way it is possible to
obtain, with plates prepared in this manner, positive
prints which will be complementary to the negatives,
i. e, reproducing the colors of the original.

Also, after development, and before fixing of the
negative image, that image may be reversed, and, by
the known processes, a positive image may be obtained,
showing the colors of the object photographed.

The difficulties we have met in the application of
this method are numerous and considerable, but the
results obtained show that those difficulties may be

The necessity of employing emulsions of an
extremely fine grain, and in consequence of a
lower speed, and the superposition of a coating
formed of a system of microscopic screens, ren-

der the necessary exposure longer than for ordinary
photography.

Development is performed in the same manner as
ordinarily, but as we have said, if the negative be
fixed with hyposulphite, a negative is obtained which
shows by transparence colors complementary to those
of the object photographed.

If it is desired to obtain correct colors, we must,
after development, but without fixing the image, pro-
ceed to reverse it by dissolving the reduced silver, and
then by a second development reduce the silver which
has not been primarily acted on by the light.

We see then that by simple manipulations little
different from those used in ordinary photography, it
is possible to obtain with these special plates, pre-
pared as indicated, the reproduction, by means of a
single plate and a single exposure, of objects in their
natural colors.

e e e e =

A breach has been made in the Manchester Ship
Canal at Runcorn, and when the tide is out water
pours into the bed of the river Mersey at the rate of
70,000 to 100,000 gallons per hour. As, however, the
tide sweeps into the canal twice in every twenty-four
hours, no appreciable difference appears to be made
in the level of the waterway. The danger lies in the
possible undermining of the wall at this point. The
“burst” has occurred at a point where there was ex-
perienced great difficulty in building the wall.

At the Kleinfontein shaft, in the ‘Transvaal, 858 feet
of sinking was done in the first five months of 1903.
The dimensions were 21 feet by 6 feet, the rock was
hard, and the maximum rate of progress in May was

or 144 rounds.
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Torvespondence,

The Trap-Boor Spider.
To the Editor of the SCIENTIFIC AMERICAN:

In your issue of the 30th July, is an article by C. E.
Hutchinson, on “A Trap-Door Spider,” placing its
habitat in California. It has always seemed strange
to me that this spider is assigned to the Pacific Coast
when I know that it is found in numbers, at least in
one place, on the Atlantic Coast.

Upon what used to be known as the Tidyman planta-
tion (The Marsh), on Minim Creek, North Santee,
South Carolina, when I was a boy, about the years
1850-1860, there were many of these trap-door spiders;
and I must say that this is the only place where I
have ever seen them. In front of the house there was
an open grass-covered lawn of perhaps four or more
acres, and many times I have amused myself hunting
for the trap-doors of the spiders’ tunnels. And I well
recollect how interested I have been at the strength
ot the spiders in holding the doors shut ag I attempted
to open them. My recollection is that the spiders
were stout, and possibly 34-inch long; and that the
tunnels were about % inch, or 3 inch in diameter.

Forty-four years have passed since I have been on the ’

grounds, but the trap-door spiders were there at that
time, and probably are there still.

This is why I have always been surprised to see
this spider invariably written of as a native of Cali-
fornia. ArTHIUR P. FORD.

Aiken, S. C., August 9, 1904.

e

Is Electricity as a Motive Power Unhealthful ?
To the Editor of the SCIENTIFIC AMERICAN:

Anent the very pertinent question raised by Mr.
Albert W. Dennis, in your issue of July 30, in an arti-
cle entitled “Are Pressmen Affected by Electricity
from the Belts?’ the inference drawn from Mr. Den-
nis’ observations and remarks would be that electric-
ity as a motive power is unhealthful for the operatives,
and others who, from choice or duty, remain near the
belts or motors charged or driven with or by elec-
tricity.

As one of the pioneers in the electric field, I could
not for a moment allow this impression to go abroad
unchallenged.

It is clear that Mr. Dennis is a close observer, and
has the welfare of his employes at heart. Both of
these traits are in the highest degree commendable.
It is also clear to any one at all familiar with the
practical operation of electrically-driven plants, that
one of three things must be the matter.

First. If the electricity carried by the belts escapes
from the motor the insulation is defective, and needs
mmediate attention, to save waste of current and loss
of power.

Second. If the current does not escape from the mo-
tor, but on the other hand it is frictional electricity
with which the belts are charged, it is clear that the
belts are slipping, with a resultant loss of travel and
power, and they should be tightened until the vagrant
current disappears. If it is not convenient to tighten
the belts to a point where the generation of current
ceases a pulley cover of rubber applied to the face of
the pulleys would be advisable.

Third. If the motor is hot enough “so that the at-
mosphere always seems to be hot and surcharged so
as to induce a sort of feverish feeling about the tem-
ples, etc.,” as Mr. Dennis describes, it is clear that
the motor is overloaded, as the resultant heat from a
motor suited to its load should be nil. After remedy-
ing the electrical discharges, and other troubles as
above outlined, Mr. Dennis will probably find that it
is lack of ventilation and not electrical troubles his
people have been suffering from. The homeopathic
doses of magnetism or electricity one would be able to
receive in a few minutes’ stay in a press-room as de-
scribed, would be too infinitesimal to be appreciable
and certainly not so liable to cause nausea as a com-
bination of hot air, printers’ ink, and machine oil in
a poorly-ventilated room.

That the magnetic influence of motors operated in
close proximity to the human body from day to day
for long periods under proper conditions is of great
benefit to the person so brought within its influence,
ig the firm belief of the writer, and he has yet to see,
in nearly twenty years’ experience and observation in
the various fields of electrical work, a single instance
where it was not beneficial. When Leo Daft, Thomas
Edison, Vanderpole, and F. J. Sprague began the cru-
sade (along different lines but all leading to the same
end) which led up to the abandonment of the hay mo-
tor (mules and horses), in favor of electric traction,
and incidentally the adoption of the electric motor for
all kinds of motive power, there was no other school
than experiment and observation in which {0 learn
the mysteries of the subile fluid, consequently many of
us were graduated from it.

The writer well remembers the many cats killed by
the electric cars on the first roads equipped, while

‘
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taking their evening electrical bath by rolling along
between the rails of the road bed.

Pussy, like man, has grown wise to the fact that the
cars sometimes Kkill, and while she may yet be seen
in the early evening disporting herself near the rails
it is rare indeed nowadays to find one which has been
killed by the cars on the older roads. The writer hav-
ing been a horse-car man previous to the advent of
electric traction, was quick to note the antics of the
cats, and was led to investigate the influence of elec-
tric traction on man. After transforming several
horse-car lines to electric lines, and converting the
drivers into motormen, it was noted that invariably
the health of the men began to improve and they began
to take on flesh. As they were running over the same
route as formerly, and were exposed to the same weath-
er conditions (the vestibule not having beén invented),
there was no way to account for improved health,
snap, and vigor, except as the result of the impercepti-
ble magnetism of the motors, or the proximity of
heavy electric currents.

While the writer was superintendent of the San An-
tonio (Tex.) Street Railway in the early nineties he
called the attention of Dr. F. M. Hicks, the company’s
surgeon (and one of the most noted practitioners of
Texas to-day), to his observations as above. Shortly
afterward Dr. Hicks requested me to take on two
consumptive citizens from Illinois as motormen.
They were accordingly installed, and in a few
months were both apparently restored to robust health.
It is true that San Antonio is a healthy resort for this
type of disease, and if there was no sequel to my story
it would lose its point. Now for the sequel! After
about two years’ service one of these left the employ
of the electric railway and retired to a farm on the
outskirts of the city; within a year his disease re-
turned and he died. The other continued in the ser-
vice for several years, and when the writer saw him
last, he seemed still to be in the same robust health;
he informed me, however, that he quit the road for
about six months, at one time, and returning ill health
warned him to again go back to the service, which he
did and is now at work in Houston. Another horse-
car conductor in a poor state of health was changed
to the electric cars and after running for two years
his highly nervous, emaciated form had rounded out
to magnificent proportions at the time he left the ser-
vice to embark in the cattle and horse business. In
less than two years after abandoning the motor cars
he died from nervous debility and exhaustion. An en-
gineer from Indianapolis, Indiana, who came south for
his health, was recommended by the writer and put in
charge of the press-room plant of the Daily Express
operated by electric motors. The Daily Express build-
ing is a magnificent example of the modern publishing
house, and its press-rooms as well as all other parts
of the building is-thoroughly ventilated, and although
the work was wholly night work, and he was thrown
continually in close proximity to the motors, belts and
presses, of such an establishment, in two years he
was thoroughly sound and well, and returned to the
north to again take up his occupation of steam engi-
neer.

Many instances could be cited and substantiated of
the above nature which have come under the observa-
tion of the writer if space permitted, but as it does
not I will content myself by calling attention to the
fact that the census reports show that during the last
decade the health of the principal cities greatly im-
proved and the death rate was considerably lower than
{formerly.

As the period between 1890 and 1960 witnessed the
almost universal adoption of electric traction, and the
electric motor in our cities, and millions of our citi-
zens were thrown within the gentle and stimulating
(although imperceptible) influence of the motors in
their daily rides on the cars, or in the various occu-

pations operated by motors—is it not worth while to

consider whether or not the adoption of electricity as
a motive power has not had as much to do with im-
proved health conditions in our cities as ‘“improved
sanitation,” which is usually given all the credit?
J. W. GREER.
Yoakum, Tex., August 2, 1904.

‘'The Current Supplement.

The current SvrrreMmenNtT, No. 1495, opens with a
splendid picture of an exhibit of rock and ore crush-
ing and screening machinery in the Mines Building
at the St. Louis fair. The St. Louis correspondent of
the ScieNTiFIic AMERICAN describes the machinery
briefly yet clearly. From the same pen is published an
illustrated article on “Geronimo” and an account of the
1,000-horse-power compound French engine and dyna-
mo at the fair. An excellent picture of the engine in
quesiion also appears. An article enfitled “T'he Aero-
plane” by M. Rudolphe Sorean, outlines some of ihc
difficulties met with in the construction of an aero-
plane flying machine. George E. Walsh writes instruc-
tively on “Briquette Fuel Materials.” ‘“Sewage Purifi-

143

cation” is the title of an article by C. M. Ginther,
which is excellently illustrated. Emile Guarini wrifes
on the Krieger electric automobile. Very few are
aware of the notable service rendered to farmers and
gardeners throughout the entire growing season by
the common toad. The usefulness of this despised
animal is eloquently set forth by A. H. Kirkland. The
report of Mr. W. Ripper, of the UUniversity of Sheffield,
on observations of the Mosely Educational Commis-
sion, begins in the current SverLEMexT. Of electric:i
interest are articles on some new experiments with
cathode rays and the Janus telephone system.
—— - O P—————
Calxia,

Calxia is a new substance destined to take the place
of terra cotta and plaster in the majority of their ap-
plications, principally with regard to the manufacture
of small objects and the covering of surfaces of moti-
erate size.

The various ingredients that enter into its composi-
tion impart to it remarkable hardness and cohesion
and at the same time great plasticity.

The proportions are as follows:

Water ........ ... . ... 30 parts
Albumen ............ .. .. .. 10 parts
Sulphate of magnesia ............ 4 parts
Alum ... 9 parts
Sulphate of calcium, roasted...... 45 parts
Borax .............. . o oo 2 parts

100 parts

The preparation of the mixture must be conducted
with great exactness, otherwise it will lose some of its
qualities. First dissolve 10 parts of albumen and 9
parts of feather alum in 30 parts of water, which
liquid is used for mixing to a convenient consistency,
45 parts of burnt sulphate of calcium, 4 of sulphate
of magnesia and 2 of borax. The product obtainesl
is a paste which is molded by the usual processes. As
soon as it has “set” it is placed in a stove at 60 deg. C.
It is very important not to exceed this temperature,
otherwise the composition will crumble. In order to
increase its hardness and to render it inalterable in
the air, it is well to plunge it for a minute into a
receptacle heated in the water-bath and containing
oil boiled with litharge with Carnauba wax added.
Then it is again put in the stove to be dried at a tem-
perature of only 35 deg. C. Heat and humidity have
after that no more effect on it.

It is easy to give to the piece thus obtained the
shades of fired stoneware by coating it with a solution
of’ alcohol and sandarac and sprinkling on powdered
sandstone when it is still fresh. The light parts of
the color are done with liquid enamels applied cold
and placed in the stove at 60 deg. C. The tints are
unalterable and adhere very firmly. Any desired effect
may be produced and veritable objects of art be created
bearing the imprint of the personal taste of the maker
and adaptable to decoration in all imaginable forms.
These manipulations are productive of appreciable ad-
vantages. First of all, this material possesses great
solidity, which enables it to withstand shocks which
would be fatal to plaster and terra cotta. Neverthe-
less, it is very light and this fact is of interest when
it comes to ornamenting interiors by means of statues,
bas-reliefs, friezes, cornices, and various applications,
whose weight must needs be limited.

Its great resistance to flexion and traction is utilized
in the manufacture of consoles, sockets, pedestals,
socles, and tablets destined to support considerable
weight.

Finally, a very important advantage possessed by
the new substance should be noted, viz., its impervious-
ness to hot and caustic solutions. At an epoch where
antiseptics are more and more becoming the order
ol the day and dust is pursued by all available means
it is indispensable to be able to decorate interiors
with objects or applications which can be asgepticized
frequently and in a thorough fashion. In conclusion,
let us state that the low price of the raw materials
and the simplicity of the manipulations, which any-
body can carry out, reduce the cost of calxia to one-
half of that of terra cotta.—La Nature.
et P — e ————

Twenty-four ovens in the new Semet-Solvay plant of
the Milwaukee Coke and Gas Company have begun
operation, and the remaining fifty-six will be started
soon. Each of the ovens requires, every twenty-four
hours, 7.5 tons of coal, and the product of the twenty-
four ovens now runs to about 130 tons of coke a day.
When the eighty ovens are in operation, the daily
product will be between 450 and 500 tons. The gas
now generated by the ovens is being used to heat the
newer ones, but there will be a surplus of about
3,000,000 cubic feet a day, of which the company
desires to dispose.

The number of [urnaces in blast in the Uniled King-
dom for the quarter ended June 30 last was 329, and
the estimated make of pig iron for the half-year is

4,218,000 tons.
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WAR DEPARTMENT EXHIBIT AT THE ST. LOUIS FAIR.
BY THE ST. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN,
The character of the displays which have been made

by the United States government at previous exposi-

tions led the public to expect that the government
exhibit at the present World’s Fair at St. Louis would
be exceptionally fine.

The truly magnificent

building of the govern-

ment, with the very
fine collection of ex-
hibits within the build-
ing and surrounding it,
have amply justified
the expectation. ()&
the many departments
that are represented,
each in its own section
of the building, per-
haps the most popular
and certainly the most

Scientific American

guns in their emplacements, one a 50-caliber, 6-inch,
and the other, illustrated on our front page, a 42-
caliber, 12-inch rifle. The 12-inch rifle, which was
recently completed at the gun shops, is one of the
model of 1900. The gun itself, which weighs 131,500
It is mounted on a

pounds, cost $43,451 to construct.

AvueusT 27, 1904.

in practice) of 18 miles. This type of gun and mount
has shown very good results in target practice; as
at Fort Greble, R. I., where four shots were fired with-
in five minutes, with four perfect hits. Another gun
of the type fired five shots in four minutes and thirty-
nine seconds during practice at Fortress Monroe, Va.

This type of disap-
pearing gun carriage
has been so fully illus-
trated in the ScIENTIFIC
AMERICAN that no ex-
tended description is
necessary here. In the
front---page engraving
the gun is shown in
the firing position and,
therefore, above the
parapet. Normally the
gun lies in the depress-
ed position and en-
tirely within the shelter

Groups of Thirty-three Lifelike Lay Figures, Showing the Uniforms of Officers and Men of the United States Army. To left and right the lower cuts show the uniforms

worn in the Arciics and tropics respectively.

Twelve-inch Spring-Return Seacoast Mortar for High-Angle Fire, Gun has a record of 30 per cent of hits,
UNITED STATES WAR DEPARTMENT EXHIBIT AT ST. LOUIS FAIR.

striking is that shown by the War Department; and
of the various elements of its display, the most at-
tractive is the series of reproductions of coast defenses
that are arranged around the western end of the main
building. Facing the northwestern angle of the build-
ing are two emplacements—two reproductions of the
actual fortifications—representing two disappearing

Buffington-Crozier disappearing carriage, which em-
bodies the latest improvements of the type. The car-
riage with its gear weighs 411,826 pounds, and it cost
nearly as much as the gun to construct, or $41,000.
The gun fires a 1,000-pound shell, with a muzzle veloc-
ity of 23,000 feet per second, and it has an extreme
theoretical range (which, of course, will never be used

Photos taken tor the
SCIENTIFIC AMERICAN,

of the parapet, where it is loaded and sighted, the
range being telephoned to the gunners from some
distant point of observation in which the range finder
is concealed. As soon as the gun is ready for firing,
it is raised to the firing position by means of heavy
counterweights, which are attached to the lower ends
of a heavy pair of cast-steel pivoted arms, in the up-
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per end of which rest the trunnions of the gun. When
the piece is fired the energy of the recoil is sufficient to
throw the gun backward and downward into the load-
ing position. The traversing, elevating, and depress-
ing of the gun are accomplished by means of electric
motors, the controllers of which are seen in the bottom
left-hand corner of the cut.

In addition to the two disappearing guns above
mentioned, the outside exhibit includes a 12-inch
breech-loading mortar, mounted in its carriage and

shown in a reproduction of a mortar pit. In service
this type of
gun is used

for attacking
warships,
whether they
are at anchor
or in motion,
at, ranges be-
tween 3,000
and 12,000
yards. The
mortar is en-
tirely hidden
in its deep
emplace-
ment and be-
ing elevated
skyward, its
shell is thrown
several miles
into the air
and falls, liter-
ally “a bolt
from the blue”
upon the deck
of the enhemy.
Side by side
on another

Scientific American

would land at Hastings-on-the-Hudson, 21 miles dis-
tance from the Battery. Alongside the gun are ar-
ranged samples of the projectiles and powder charges
used in the army guns of from 6-inch to 12-inch caliber.

The Quartermaster’s contribution to the exhibit is
three cases containing full-sized models dressed in
the various uniforms worn by the officers and men of
the United States Army. The case to the left repre-
sents the clothing of furs, skins, etc, worn in the
Arctics, the case to the right exhibits the light tropi-
cal dress, and the center case, which is the largest
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means for visual signaling; various types of tele-
phones, the telautograph, the typewriting telegraph,
the ‘wireless telegraph, etc. The Artillery Corps has
built a model tank, that attracts large crowds of the
visitors to this building it contains a miniature mine
field in which is shown a floating model of the man-of-
war. The whole exhibit, which includes a full-sized
submarine mine, possesses special interest at the
present time, when this type of weapon is demon-
strating its terrific powers. Mention should be made
also of the West Point exhibit, rich in historic interest,

and the very

fine exhibits,

chiefly by
means of relief
maps, of the
various na-
tional military
parks.

—pn

An interest-
ing discovery
of the remains
of a prehistoric
animal has
been effected
near Peter-
borough (Eng-

land). While
engaged in
some excava-

tions at a
depth of
twenty feet in
the Oxford
clay, some
work men
alighted upon
the huge head

platform are
a 7-inch
breech-loading
Howitzer and a
7-inch breech-loading mortar. The Howitzer, which is
mounted on its carriage, represents a type of cannon
used in siege operations against fortified places;
while the field mortar is used exclusively for high-
angle fire. On another platform is a 15-pounder,
3-inch rapid-fire gun, mounted on a barbette carriage,
the province of this type of gun being to attack
the superstructure of ships that may attempt to
run past fortifications, and to protect submarine
mine fields against the operations of the enemy. Ad-
joining the 15-pounder is a 6-inch 50-caliber rapid-fire
gun, mounted on a pivotal barbette carriage provided
with a new type of curved shield, which is finding
considerable favor in the army. One of the most in-
teresting features of this outside display of the Ord-
nance Department is the daily practice with the dis-
appearing guns by detachments of sea-coast artillery-
men. The whole process of loading, sighting, and
firing the guns is gone through exactly as it would- be

Three-inch 15-pounder Gun to left; 6-inch, 50-caliber Gun, with New Type of Curved Shield, t0 Righi, shown in barbette emplacements,

These are the latest patterns of army guns,

and handsomest of the three, shows the various uni-
forms in use both by mounted and infantry troops.
It should be mentioned that these figures are so per-
fectly modeled and are given such a natural coloring,
that at first sight one can easily be deceived into
believing that the models are live men instead of lay
figures.

The interior exhibit includes a mountain gun and
equipment packed for transportation on five lay
figures of pack mules, while another of these guns is
shown assembled on its carriage ready for firing. A
similar exhibit is made of a Colt automatic machine
gun. Nearby there are a 3-inch rapid-fire field gun,
a Vickers-Maxim automatic gun, and two Gatling guns,
all mounted on their respective carriages. A particu-
larly interesting feature is a series of fifteen ma-
chines, shown in operation, making ball cartridges for
the army rifle. The Springfield armory exhibits, in
a very interesting display, the development of portable

of a monster
of the alligator
genus. The
jaws were two
feet in length, and were firmly clenched together by
the pressure of the earth through countless years. The
bones, however, were in an excellent state of preserva-
tion. The creature has been determined as a member
of the Steneosaurus family. Other interesting re-
mains of a similar nature have also been unearthed in
the same district.
— e -—

A paper was read at the last meeting of the Paris
Academy of Sciences on ‘“The Action of Terrestrial
Magnetism upon a Tube of Nickel Steel (Invar) In-
tended for Use as a Geodetic Pendulum,” by M. G.
Lippman. The alloy of nickel and iron known as invar,
which possesses a coefficient of expansion only one-
twentieth that of brass, has obvious advantages for
pendulum observations. This steel, however, is mag-
netic, and it was thought possible that the disturbing
influence introduced in this way might be too large
to be neglected. The magnetic moment of a tube of

Model of 16-inch Army Gun, with Row of Projectiles and Powder Charges for 6-inch to 12-inch Guns. Weight of 16-inch Gun is 130 Tons; Muzzle Velocity, 23,000 feet per
Second, and Maximum Range 21 Miles.

UNITED STATES WAR DEPARTMENT EXHIBIT AT ST. LOUIS FAIR.

in war-time operations. The outside exhibit also in-
cludes the famous 12-inch Krupp plate which was
smashed to pieces in the recent attack upon it by high
explosive shells filled with maximite and dunnite.
The most striking feature of the indoor exhibit of
the War Department is an exact model of the great
16-inch coast-defense gun which was tested recently
at Sandy Hook. This gun, which weighs 130 tons,
throws a 2,400-pound shell with a muzzle velqcity of
2,300 feet a second. If it were set up at the Battery
and fired with an elevation of 45 degrees, the shell

firearms, from a small iron tube fired from a support
by means of a lighted match held in the hand, to the
latest pattern of army magazine rifle; while arranged
on the wall is a series of pictures illustrating the
various stages of the manufacture of the service rifle,
the carbine, and the officers’ sabre and cadet sword.
Other sections of the War Department are the
Medical Department, with its fine exhibit of a brigade
field hospital; the Corps of Engineers, with its splen-
did array of models relating to river and harbor im-
provements; the Signal Corps, with its exhibit of

this material was determined, and the possible error
on a pendulum observation calculated. It was found
to be negligible, and hence invar can be advantageous-
ly substituted for brass in the pendulum.

Fifteen electric clocks at Paris take their time from
the Observatory; and M. Bigourdan has succeeded with
a wireless telegraph station in transmitting the beats
correctly to two or three thousandths of a second to
telephone receivers with an area of two kilometers
radius.
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THE DEFEAT OF THE VLADIVOSTOCK SQUADRON.

It must have been with considerable satisfaction that
Admiral Kamimura sighted at dawn on the morn-
ing of August 14, three of the illusive Vladivostock
squadron steaming to the southward in the Strait of
Korea; for herein lay his opportunity of forcing the
enemy to combat, and proving to the over-zealous and
not-too-discriminating Japanese patriots at home, that
the Russian squadron was able to carry on its success-
ful raiding of merchant ships only because Kamimura
was tied down to the important duty of watching the
narrow seas in which he finally intercepted and de-
feated the enemy.

Scientific American

a part of her length, and her armor, although 10
inches thick at the water line, was of inferior quality
compared to the splendid material with which all mod-
ern ships are protected. The other two armored cruis-
ers were greatly superior to her. The “Rossia,” built
in 1896, is a vessel of 12,500 tons and about 20 knots
speed, and she has the great advantage of being
sheathed and coppered. Her main armament consists
of four 8-inch guns of modern pattern, but her second-
ary armament, consisting of sixteen 5.5-inch guns, is
altogether too light according to modern ideas, being
effective only at close ranges. Her protection is good,
consisting of a belt extending over the greater part of

Avucust 27, 1904.

cruisers. All three ships were distinguished by their
very numerous batteries, no other vessels in the world
being so loaded with guns. Indeed, as the event has
proved, they would have been far more effective ships
had they carried fewer guns of greater weight and
power,

Opposed to the Russians was a homogeneous fleet of
four modern armored cruisers of practically the same
size, speed, and armament. Three of them, the “Id-
zumo,” “Iwate,” and “Tokiwa,” of about 9,800 tons dis-
placement and 22 knots speed under forced draft, were
built by Armstrong and carried guns of his make.
The main armament consisted, in each case, of four

Pl . iy

Displacement, 12,500 tons, Speed, 20.25 knots.

Coal Supply, 2,500 tons and liquid fuel.
8-inch, sixteen 5.5-inch, twelve 3-inch, 36 smaller guns,

Torpedo tubes, 6 above water.

Armor: Belt, 10 inches to 5 inches, npper belt, 4 inches, casemates 2 inches, screens, 2 incues.
Complement, 735,

Armament, four

ARMORED CRUISER “ ROSSIA,” SEVERELY DAMAGED IN THE KOREA STRAIT ENGAGEMENT.
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Displacement, 10950 tons. Speed, 18.8 knots.

RUSSIAN ARMORED CRUISER

The Russian gquadron was composed of three large
armored cruisers, of which the oldest, the “Rurik,” ot
about 11,000 tons displacement, was notable as having
been the progenitor of the big, powerful, and fast ar-
mored cruisers which have become so popular in the
present day. The “Rurik,” built in 1892, must be
called an old vessel; for her guns were of short caliber
and low velocities; bher speed, originally between 18
and 19 knots, had dropped to 15 knots or under (for
not being wood-sheathed and coppered she naturally
fouled rather quickly); her armor belt extended only

Coal Suapply, 2,000 tons.
4.7-inch, 22smallguns. Torpedo tubes, 6 above water.

SUNK IN THE KOREA STRAIT ENGAGEMENT.

“RURIK,”

the water-line, and composed of Harvey steel of a
maximum thickness of 10 inches. The “Gromoboi,”
built in 1899, is a vessel of about the same tonnage,
also sheathed and coppered, and having about the
same speed, 20 knots an hour, as the “Rossia.” Her
main armament consists of four 8-inch or possibly 8.4-
inch guns, and is greatly superior to that of the “Ros-
sia” Dbecause of the fact that her secondary battery is
made up of sixteen 6-inch guns, 45 calibers in length,
which were available for effective work of much great-
er ranges than the rapid-fire guns of the other two

Armor: Belt, 10 inches to 5 inches; deck, 234 inches; sponsons, 2 inches.
Complement, 727.

Armament: four 8-nch, sixteen 5.5-inch ; six

8-inch and fourteen 6-inch guns, and the vessels were
protected with 7-inch Harvey nickel belts, with 6
inches of casemate protection for the guns. The
fourth vessel of the squadron was the “Azuma,” built
at St. Nazaire, France. She is of 9,436 tons displace-
ment, 21 knots speed and carries four 8-inch and
twelve 6-inch guns as her main armament. Her belt
is of Krupp steel, and she has 6 inches of Harvey
nickel-steel protection tor her guns.

It should be mentioned that whereas the Japanese
cruisers carried their armament in turrets or within
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casemates, the Russian cruisers carried but few of
their guns in casemates, most of the pieces depend-
ing upon gun shields for protection. The Japanese,
in this fight as in that off Port Arthur a few days
before, elected to make the conflict a battle between
gunners. They appear to have remained at long
range (though the reports of the Japanese and Rus-
sian admirals do not agree on this point), and trust-
ed to their superior pieces and better gunnery to
disable the en-
emy at the cost
of a minimum
amount ot
damage to
t h e mselves.
This was ob-

viously t he
proper course
for the Japan-

ese. Such
fighting would
have to be

done mainly
by the 8-inch
and 6 - inch
guns, and of

the 8-inch Rus-
sia  possessed
but twelve
guns against
sixteen carried
by the Japan-
ese; moreover
four of those
twelve were
the short 30-
caliber pieces
of the “Rurik,”
whose velocity
and range were

very limited.
Hence, in the
earlier stages

of the fight, the
Japanese must
have been able
to reach the
Russian ships
with about
twice the number of 8-inch pieces that the Russians
could hope to make effective upon the Japanese ships.
In the 6-inch pieces, the Japanese had a tremendous
superiority, carrying fifty-four against the sixteen
mounted by the “Gromoboi.”” The “Rossia” and the
“Rurik,” it is true, mounted sixteen 5.5-inch guns
apiece; but the one-half inch drop in caliber means a
big drop in. striking energy and carrying power, and
it is doubtful if the 5.5-inch guns were able to do
much effective work in this long-range fight.

It is a question as to which squadron had the ad-
vantage in the matter of speed. For although the
Japanese ships were credited with from 21 to 22 knots
trial speed, they were not sheathed, and for some
months they have been tied closely to the task of
watching the Straits to prevent a junction of the Port
Arthur and Vladivostock squadrons; hence their bot-
toms were
probably very

Scientific American

of construction and tactics once more strongly veri-
fied. That the speed of the fleet is governed by the
speed of the slowest ships was proved by the fact that
the slower “Rurik” dropped behind and became the
target for a terrific concentrated fire from the four
Japanese cruisers; and although the two faster Rus-

sian ships repeatedly returned to her assistance, they
were themselves so hard hit in doing this that they
were forced to leave the “Rurik” to her fate.

The su-

Displacement, 12,367 tons. Speed, 20 knots. Coal Supply, 2,500 tons and liquid fuel. A rmowr, belt, 6-inch ; deck, 2-inch ; secondary belt. 4_inch ; casemates, 6-inch.
Armament, four 8-inch ; sixteen 6-inch ; twenty 3-inch ; twenty-four small guns. ‘Torpedo Tubes, four.

ARMORED CRUISER “ GROMOBOI,” SEVERELY DAMAGED IN KOREA STRAIT ENGAGEMENT.

perior armor carried by the newer Russian ships
showed its value in protecting thc_a water line from
vital injury. The softer and less extensive water-line
belt of the “Rurik” presented a weak point which the
Japanese were quick to take advantage of. She was
evidently so badly hulled that her ultimate sinking
was only a question of time.

The two sheathed cruisers which escaped to Vladi-
vostock present an interesting problem for the Jap-
anese to solve. With their copper bottoms and with
the large Vladivostock drydock available for cleaning,
unless their engines have been seriously disabled, they
can prey upon commerce without any fear of being
captured for many months to come. ¥For it is doubt-
ful if there are any Japanese ships that can be put
into condition to match them in speed. There can
be little doubt that the experience of these ships will
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go far to enhance the value of the copper bottom in
future warship construction.

THE NEW BALDWIN AIRSHIP.
BY J. MAYNE BALTIMORE.

Capt. T. S. Baldwin, of Oakland, Cal., is the recent in-
ventor and constructor of what proves to be a very
successful dirigible airship.

The first and initial trial of the craft was made
from Idora
Park, Oakland
Since then sev-
eral other
trials have
been made, all
of which
proved very
satisfactory.

No high alti-
tude was at-
tained by the
new airship.
Capt. Bald -
win’s princi-
pal aim was to
determine it
the movements
of his ship
could be con-
trolled. He as-
certained that
this could be
d o n e quite
easily.

At a height
of about 700
feet, he circled
several times
clear around
the large park,
going both
against a n d
with the wind,
and moving at
various angles.
After being up
nearly an
hour, Capt.
Baldwin
brought his ship back to the starting point, and safely
descended to earth. These trials were witnessed by
ereat crowds of spectators.

Subsequent trials have also been made, when it was
demonstrated that in every revolution of the large
propelier, and in every move of the steering gear, and
of the weights which raise or lower the vessel at will,
the plans of the inventor have been carried into effect.
The large propeller, having two metallic blades, and
nearly 6 feet in diameter, instead of being placed at the
stern, is located at the bow of the frame or car, as in
most recent airships of this type. In this manner the
airship, instead of being pushed through the air, is
pulled. This facilitates the steering as well as rais-
ing or lowering the ship.

The balloon, by means of which the whole machine
is raised, is somewhat blunt cigar-shaped. It meas-

ures 54 fect in
iength and i=

Complement, 500.

foul, and their
speed not much
better t h an
that of the
“Rurik,” or,
say, about 15
knots an hour.
The immense
advantage of
sheathing
and coppering
was shown at
the close of
the fight, when

the “Gromo-
boi” and “Ros-
sia,” which

should have
been captured
or sunk by the
victorious Jap-
anese, were
able - to draw
away and
make g ood
their escape to

Viadivo-
stock.
There is no

new lesson
taught by the
fight. We sim-
ply see the ac-
cepted theories

BALDWIN’S AIRSHIP ABOUT TO ASCEND.

17 feet in di-
ameter in the
middle. T h e
balloon is con-
structed of a
very fine qual-
ity of silk, ex-
tremely strong
and flexible,
and with the
reticu-
lated netting
which attaches
it to the car,
weighs only 90
pounds. T h e
balloon is in-
flated with hy-
drogen g a s,
and at an or-
dinary disten-
sion pressure
contains 8,000
cubic feet.

To this bal-
loon is attach-
ed the frame
which s u p -
ports the pro-
pelling a n d
sleering mech-
anism. This
frame, which
is made of
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strong, light wood, is triangular in shape,
the three ends uniting at a center at each
extreme. This frame is 48 feet long,
and is very securely braced and lashed. |
It has been thoroughly tested and wiil
support 1,400 pounds with safety.

The engine which drives the propeller
is one of the ordinary gasoline type,
furnishes 7 horse-power, and weighs 60
pounds. The transmitting mechanism is
so adjusied and geared as to cause the
propeller to make 150 revolutions pey
minute. Just what speed can be obtained
under ordinary conditions, has not yet
been definitely determined by the
ventor.

The frame, or car, -is placed directly
below the balloon—about 12° feet—andi
weighs 65 pounds. The total weight of
the airship is 220 pounds, while its buoy-
ancy will lift nearly 500 pounds. The
rudder, which is rectangular in shape,
5 x 31 feet, is very easily manipulated
from any part of the car; and the engine
is regulated by a steel lever. One person
can very easily navigate this airship.
The aeronaut can sit about midway of
the frame, or he may move about freely
it necessary without disturbing the gen-
eral equilibrium to any extent.

A weight, which can be shifted from
bow to stern, or wvice-versa, permits the
airship to be raised or lowered at will.
a feature borrowed from Zeppelin’'s craft.
Capt. Baldwin intends soon to construct
another frame that will be 6 feet longer
and 15 pounds lighter. He thinks it will

crease the speed and facilitate the]
steering.

So confident is the inventor and builder
of success that he has already enlered
his airship in the $1,000,000 prize com
petition at the World’s Fair. Capt. Bald-
win expects to start soon for St. Louis
with his aerial machine.

In working the ship, the propeller may
be reversed at pleasure, thus pushing
the vessel backward, whenever the same
is necessary or desirable. The trials
showed that the ship very readily obeyed
her helm.

in-

RECENTLY PATENTED INVENTIONS.
Electrical Devices.

TIIRD-RAIT, SYSTEM.—T. JENKINS, New
York, N. Y. In this case the invention relates
(o the third-rail system for the propelling of
cars, its principal objects being to furnish an
effective protecting-cover for the rail and a
convenient support for the contact-shoe which
will permit the shoe to be moved into and out
of the cover and coaction with the rail.

ELECTRIC TROLLEY.—G. OyDp0o, Delancey,
I’a. The invention has reference more espe-
¢ially to what are technically known as ‘“trol-
ley-finders,” and one of the principal objects
thereof is to overcome numerous disadvantages
and objections common to many other struc-
tures ‘hitherto devised for a similar purpose.
The means employed guide the device to as-
sume the proper relation with the conductor
and retained in such relation and the same
separated entirely from the conductor wheni
desired.

Machines and Mechanical Devices.

FRICTION - CLUTCIL—C.  SEYMOUR, Defi-
ance, Ohio. The object of the invention is to‘
provide a new and improved cluteh arranged
to hold a movable part under ordinary condi-
tions in position, to allow a limited yielding
movement of the said part when under an
ordinary strain, and fo permit the parts to
move any desired distance when under an ex-
cessive strain, It is a division of the applica»i
tion for Letters Iatent of the United States.
for a band-saw, formerly filed by Mr. Sey-
mour.

Prime Movers and Their Accessories

WINDMILL.—J. J. McLirAN, Moose Jaw,
(anada. In this patent the invention has for
ity object to render the construction of wind-
mills more simple, durable, economiec, and
cffective than ordinarily and to provide a
means whereby when the windmill is not in
ure the wind-wheel will be housed and perfectly
protected and wherehy more or less wind may
be directed to the wheel as occasion may
require. Means are provided, acting always
io. keep the blades perfectly facing the wind,
which blades are a fixture in the construction
of the wind-wheel.

FUSIBLE-PLUG VALVE.—J. I. DOWNSs,
North Bergen, N. J. Mr. Downs’ purpose is
to provide a means whereby in the event the
water in a boiler
the heat from the fire-box melts the fusible

1 of the panel and the lower

should become so low thatl

plug in the erown-sheet a valve may be quickly
brought into action to close the receiver for
the plug, and thus prevent steam from entering
the box and extinguishing the fire, and also
enabling the fire under such conditions to be
properly attended to or drawn or banked with-
out undue peril to the stoker or fireman.

Railways and Their Accessories.

ITAND-STRATY FOR CARS.—J. S. PAXTON,
New York, N. Y. The purpose of the invention
is to provide a strap for cars having a panel
in which an advertisement may be inserted and
removed at will, which advertisement may
e made to appear upon one or both sides
of the panel. Another is to provide a frame
for the panel, into which the panel may be
readily introduced or from which it may De
quickly removed, and also to provide a strap
in two sections, upper and lower, the upper
having a swivel connection with the frame
a flexible connec-
tion with the frame.

Desizns.
DESIGNS TFOR A STOVE.—J. I. Oubr-
BACKER, Louisville, Ky. The design in this

patent is a stove ornamented throughout its
side by an attractive scroll work which gives
a pleasing ornamental effect and provides a
graceful and artistic panel in the ™iddle of the
oven door which may be utilized for any de-
sired purpose.

NoTE. ‘opies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of this paper.

Busmess and Personal ants.

READ THIS COLUMN CARREFD LLY.vYou
will find inquiries for ccrtain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you thenameand address of the party desir-
mgthemformatmn. iu every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry Ne. 5897.—For manufacturers of parts
for gasoline engines.

AUTos.—Duryea Power Co., Reading, Pa.

Inguirv No. 5898.—For the manufacturers and
the British agent for the ** Bliss” log.

* U. 8.” Metal Polish.

Inquiry No. 3899.—For puzzles for advertising
purposes.

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

Inquiry No. 5900.—For makers of steam or hot
water heating apparatus for greenho uses.

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

Inquiry No. 5901.—For machines
straw hats.

Indianapolis. Samples free.

for weaving
If it 1s a paper tube we can supply it.
Company, Fall River, Mass.

Inqlnrg No.
6 persons 300 feet

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

Textile Tube

: ({]‘.’.~F0r a captive balloon to raise
gh.

Inquiry No. 5903.—For manufacturers of spring
motors.

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

Inquiry No. 5904.—For makers of gas stoves and
gas heaters.

Patent No. 658,853, ¢ Safety Device for Elevators” for
sale. Address H. 8., 260 Orange Street,

New Haven, Conn.

Inquiry No. 3905.—For parties toturn out a new
form of gasoline mantle burner in large quantities.

In buying or selling patents money may be saved
and time gained by writing Chas. A. Scott, 340 Cutler
Building, Rochester, New York.

Inquiry No. 5906.—For machines for planting
young onions.

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

Foot of East 138th Street, New York.

Inquiry No. 5907.—For makers of tool handles
and small articles of walnut.

Patented inventions of brass, bronze, compnsition or
aluminum construction placed on market. Write to
American Brass Foundry Co., Hyde Park, Mass.

Inquiry No. 5908.—For makers of lathes between
jewelers’ and toot lathes.

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

Inaquiry No. 5909.—For makers of high-speed
steam engine castings to generate 12 to 1t candle power.

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

Inquiry No. 5910.—For makers of laundry ma-
chinery.

Inguiry No. 5911.—For
bydrometer jars, etce.

makers of gage rods,

Inquiry No. 53912.—For makers of carpet-clean-
ing machinery.

ITnguiry No. 39i3.—For machines for making old
carpets 1into rugs.

Inquiry No. 3914.—For machinery for making
apple jelly, ete.

Tngniry No. 5921
machines.

5.—For makers of power lace

Inguiry No. 5916.—Fer makers of machine:for
making copra, or for taking meat from the cocoanaut.

Inquiry No. 3917.—For manufacturers of wood-
carving machinery.

Inquiry No. 5918.—
engines of 20 to 50 h. p.

Inguiry Neo. 3919.—Y¥or makers of pins, hair pins,
combs, hooks-and-eyes, etc.

Inquiry No. 5920.—For makers of furnaces for
smelting lead, tin and Babbitt dross.

For makers of flywheels for

TR

Notes
and Quemes

HINTS TO CORRESPONDENTS.

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

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

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

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 Americen Supplements referred to may be
had at the office. DPrice 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9445) R. G. P. asks: Could two sets
of storage batteries be put into a vehicle so
that one set will be running the vehicle and
the other will be charged by the same vehicle;
and how fast has a dynamo got to run to
make electricity? A. If a storage battery is
doing the work of running a vehicle it will not
have any power left with which to charge an-
other battery strong enough to run the same
vehicle. It would not be economical to use
a storage battery for the purpose of charging
another storage battery. There is always a
percentage of loss in transforming electricity
from one form to another. A dynamo may he
built to run at various speeds up to several
thousand turns per minute.

(9446) LeG. L. W. asks: I am in want
of information how to make small spark or
induction coils, etc. Where may I find same?
A. You will find in our SurrLeMrNT No. 160,
which we send for ten cents, full instructions
with all needed illusirations and drawings for
making an induction coil which may give a
spark from 1 inch to 1% inches in length.
SurrLEMENT No. 1124, price ten cents, treats
in a similar way a coil giving a spark 6 inches
long. In Norric's “Induction Coils,” price $1,
you will find details of coils giving sparks
from 14 inch to 12 inches in length. Among
these you can surely find what you want. We
shall be plg d to receive your order for the
books yOll‘WlSll.

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending
August 16, 1904
AND EACH BEARING THAT DATE

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

Adding machine, W. H. Pike, Jr......... 767,596
Adding machine, R. Corbin ............... 767,871
Air and bisulfid of carbon contained in vis-

cose, apparatus for extracting, L.

Naudin  veneinini it iiniennnennennns 767,421
Air brake, W. M. Fulton ................ . 767,476
Air brake strainer aitachment, automatic,

S. J. Ballance et al. ................ 767,859
Altiscopes, ete., means for clearing the

optical parts of, Bedell & Bailey 767,624

Apparel, wearing, M. . J. Driscoll.. . 767,803
Automobile brake, C. M. Rhodes .......... 767,959
Awnings, means for operating roller, .

Clark . ..oiiiiiiiiii i, .. 767,389
Axle box, railway car, I 'W. Chaf = . 767,797
Baby walker, C. H. Stoyer . . 767,774
Bag or sack helder, R. Ross 768,018

Bags, cte., mdchme for settling material in,
w.

E. Nickerson ............ccivu. 767,590
Baling machine, straw, I Sauler 767,769
Baling press, \V. R. Culman ........... 767,631
Barrel head fastener, D. E. Richards .... 767,715
Bath tub water regulating device, S. I

Robinson 767,662
Bearing, (vmlltugdl niachine el collar,

T: Morgan . el 167,524
Bed bottom support, . .. 167,700
Bedstead, J. [J. Rnbinson ........ ... 767,501
Bedstead construction, metallic, B. Bar-

ton .. 767,680
Bed screen, A. L. Gillis 767,882
Belt fastener, J. Conn ... 767,473
Belt shifting - device, .J. .. 767,616
Belt, waist, W. Ilartung 768,941

Blllmrd (]uth, compound, M.

e 767,922
mounting tlps

r
Billiard or like cues, upon,

L. P. C. HodSON . ovvniiiiiiineeneenns THT, 887
Binder, ‘loose leaf, M. Tentschert ... . 767,670

Blade holder, 0. Kampfe
Bleaching and dyeing apparatus
W

. 767,695
TG7,563

Block composition, A. . I'mkms ........ 767,435
Block making machine, hollow, W. R. Cun-

ningham ........ . . o i i 767,737
Block mold, J. C. Miller 767,418
Block signal, C. II. Mcrse . 767,952
Bobbin for twisting and drying yarns, G.

Poure ........... 767,438
Boiler end plate, G. . 768,011
Boiler flue cleaner, P. F. Vogt ..... . 767,854
Bolt actuator, W. . Gilbert ....... . 767,400
Book, loose leaf, I'. Grimime ....... . 767,940
Book, manifolding sales, P. L. Cozzens . 767,927
Bottle, W. Johnston .. . 767,819
Bottle, non refillable, K. M. . 767,455
Bottle, non refillable, A. W. . 167,630
Bottle stopper, 1. D. Conklin ........ . 767,632
Bottle stopper, E. J. Deegan .. 767,929
Bottle stopper, G. Koch 767,947
Box, T. 8. FKoote THT, 879
Box fastener, I'. M. Holmes .. TGT, 482
Box fastening, W. H. Davis 767,547
Braiding machine, J. D. Bishop .. 767,376
Brazing furnace, hydrocarbon, C. 1<‘ Warner 767,509
Brick kiln, J. Elcock ... 767,637
Bricks, cleaning, F. D. Le Blanc 767,575
Briquet machine, J. J. Crawford .. 767,544
Bromid enlargment making devue, T J.

ANde ... .. 767,571
Brush, air, 0. C. Wold ..........covuntn 767,510
Brush and dentrifice receptacle, comh,\ned

tooth, Ziegler & Slater .......... c.e... 767,469
Buggy boot, J. W. Covert .... 767,735
Buggy seat brace, T. D. Llendmmg...... 767, 390
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Building block, J. A. Noble .. . 767,494
Burglar alarm, J. Wheeler ..... . 767,786
Burnishing machine, E. McDonald . . 767,653 -
Button, F. R. White ........... . 767,461
Button, cuff, D. Nideroest ..... . 767,826
Button, tufting, H. Higgin .... 767,885
Buttonhole cutting and stitching machine,

E B. Allen ..........iiiiiiiiiin. .. 767,539
Buttonhole cutting and stltchmg machine :

work clamp, E. B. Allen ........ el 767,540

Cabinet, kitchen, C. E. Sullivan 767,669
@®abinet, kitchen, F. Miller 767,908
Cable carrier knocker, P. A. Myers .. .. 767,488
Cable traction system, G. W. Sanders . 767,837
Calculating machine, W. F. Yaxley.. . 767,468
Can opener, W. R. Holder ............. ... 767,755
Candle extinguisher, C. B. Isakson ........ 767,892
Candy feeding machine, H. S. Gordon . . 767,936
Cane, torpedo, P. R. Roberts . 767,440
Canopy, M. J. Dwyer .......... 767,513
Car coupling, G. H. Schaffer 767,770
Car door, freight, B. T. Hanson 767,404
Car, dump, S. Otis .......... y
Car fender, W. E. Zachry ..
Car heating system attachment, B. H. Gold 768,020
Car lubricating side bearing, G. Galloway. 767,745
Car, railway, F. S. Ingoldsby ............ 67,693
Car, sleeping, P. Synnestvedt . 767,507
Car unloading device, W. F. Traves ...... 768006
Car vestibule curtains, catch device for,

JoGe BaITy oo 767,623
Car vestibule, etc., diaphragm, Donaldson &

Sehroyer ... i i e, 767,802
Carbonator controller, automatic,

Murphy ................ .. 767,419
Carbureter, F. C. Merrege . 767,485
Carbureter, G. M. Ritchie . 767,716
Carding machine stop mechanism, J. W.

Scott i e 767,965
Carpet renovator, M. H. Collom. . 767,630
Carrier bar, adjustable, A. . Brown...... 767,861
Carrier knocker, traveling, D. M. Mother-

. 767,652

! 767,445
Cartons, etc., machine for setting up and

filling, W. H. Doble ................. 767,395
Cartridge, C. Kurth .............. . 767,570
Case or satchel, E. A. Lamphier ... 767,898
Jelluloid, I. Kitsee .... 767,646
Cellulose, dissolving nitrate: itsee,

. 767,943, 767,944
Cellulose, production of amorphous, I

Kitsee ...oiiiiiiiiiiiiiiiiiiiiiiia 767,822
Checking apparatus, sales, R. B. Stanley... 767,719
Chuck, lathe, C. W. Barnaby .. .. 767,678
Chute, coal, F. J. Underwood . . 767,853
Cigar wrapper cutter and rolling

tTined, J. R. Williams ................. 767,620
Cigarette making device, A. E. Buckingham 767,626
Clock, musical alarm, A. Stange ......... 767,606
Cloth cutter, G. P. Eastman .... 767,552
Clothes pin, HI. S. Broughton ............. 767,792
Clothes pin blank forming machine, A.

Smith .......oo ool 767,448
Clothes pin slotting machme, A. Smith.... 767,447
Clutch, friction, W. A. Smith ............ 767,844
Cock, ball, G. E. Stillman ... T67,848
Coffee drier, E. Penagos .... . 767,594
Coffee pot, R. L. Vansant . 767,778
Coffee pot percolating and cire

tachment, C. B. Pike ................. 767,595
Coloring matter and producing same, G.

J. Kaufmann .......coiiiviiinienan.. 767,894
Combustion regulating means, J. M. W.

Kitchen ................ ... ..l 767,569
Concrete construction binder, H. L. Lewman 767,582
Condenser, C. Caille .......cccvvveuinennnn. 767,384
Condenser apparatus, D. M. Livingston . 767,905
Connecting rod, C. M. Spalding . 767,772
Conveyer, portable, W. L. McCabe .... . 767,824
Cooker, U. Abderhalden.............. . . 767,622
Copy holder, A. R. Dearborn . . 767,873
Core element, R. G. James e . 767,409
Core elements, producing, R. G. James. . 767,410
Jorn husker, R. N. Thomas ............... 767,918
Corn  shock compressors, cord carrying

mechanism for, J. W. Webster ....... 767,457
Cornet triple tongue attachment, J. G.

Schlenter 767,446
Corset, M. L. Large . 767,572
Corset, apparel, D. . 767,415
Corset attachment, 767,881
Cotton openers, etc., evener mechanism

for, W. J. Hall ....................0 767,750
Cotton picker, pneumatic, J. W. B. Turk.. 767,611
Cranes, automatic brake and safety devme

for hand, E. R. Inman . . 767,817
Cultivator, (, M. Wright .. . 767,467
Cultivator corn planting attachment, .

Harrington .........ccciiiiiinnn. . 767,405
Current rectifier, periodic, A. D. Lunt 767,759
Curtain fixture, W. S. Miller ............. 767,909
Juspidor collector and carrier, J. P. John-

SON, reissue .....iiiiiiiiiieiieieiiana. 12,258
Cuspidor lifter, J. M. Whitney 767,619
Cycles or other mechanism, driving gear for,

J. Dickason ......eiieiiiiieaana.. .. 767,800
Cylinder reducer, J. N I’aulson . 767, 26, 767,627
Dental appliance, J. D. Ford.............. 767,743
Dental engine attachment, I. Lyman 767,705
Dental matrix, Z. H. Tibbetts ...... 767,8:
Dental trough, P. Edgelow ........ 767,553
Derrick, drill, Emerson & Kerstetter . 767,638
Die cutting machine, B. J. Abbott......... 767,511
Dish or linen washing machine, M. E. Kel-

lum 767,568
Diving suit, Petrie & Martin . 767,659
Door fastener, H. Kappele ............... 767,566
Door fly excluding attachment, screen,

J. M. Robertson ................ el T67,441
Door opener, W. H. Edwards 767,556
Door sill, . G. Webber .. 767,615
Door supporting means, sliding, H. C. bnnth 767,667
Door track, sliding, H. C. Smith ........ 767,668
Door, \nndow, etc., aperture closing device,

G. 'A. Chaddock ....... T67,796
Dough brake, C. J. Prankard .. 167,712
Draft rigging, A. C. Mather .. THT.525
Draft rigging, J. Willison ....... . T6T,724
Drawing board, J. Shellhammer et al...... 767,717
Drawing rollers, apparatus for applying and

adjusting the pressure of top, J. Bar-

DOUL o it ettt e . T6T,T88
Drying apparatus, F. 1. Allen .. 7167727
Drill bit, Muender & De Witt .. 767,706
Driving mechanism, frictional, K. A. Sperry T67,604
Eleciric apparatus starting device, Vdp(ll P.

C. Hewitt 767,408
Electric conduit, sectional, . I Wilson.. 76 33
connection rosette, M. Norden.....
> current regulator, I*. L. Phillips..
Electric lock, Jacobson & Blasser ......... 767,757

Electric machine, commutating dynamo, I3

R. Whitney ..., 767,787
Electric recorder, F. 8. Osborn . T6T,525
Electric switch, Hopewell & Morse ....... 767,889
Eleetrical distribution system. J. Hallberg. 767,477
IMectrical-fixture base, L. Steinberger ...... T67.840G
Electrical regulator, automatic, E. Levison. 767,703
Electrically upex'uted apparatus, Sedgwick &

bbott ..... . ...l 767,509
Electricity met . plop mwent mechanism,

. North ..., 767,495
Klectrolytic apparatus, W. J. Schweitzer... 767,964
Electromagnetic waves, apparatus for in-

creasing the effective radiation of, J.

S, Stone . 767,974
Electromagnetic waves, mcleaquw the effec-

tive radiation of, one . 767,973
Ilevator apparatus, J. B. Honor . T67,888
Idlevator gate, F. A. Swenson ............ 767,850

Klevator safety appliance and speed controll-
ing apparatus, "['. Eskilsson

767,930

L‘nguw crank disk and pin, steam, W. R.

Floming oottt ittt et eee e 767,877
Eiigine c¢ylinders and pistons, cooling means

for gas, N. BE. Iigge ..........c..ooutn 767,556
Engines, fuel supply means for e\ploswe,

A. CLow e e 767,483
Engraving machine, R. E. Gray 767,938
Envelop. H. Smith .............. 767,419
Excavating apparatus, C. W. Rood 767,765
Excavator, G. H. Williams ...... 767,536
Eyeglass frame, I Fox ..... 767,809
Eyeglasses, J. W. J. Wells . 767,617
Fan, blast, D. F. Lepley .cceeceececccnnne 767580
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Fastening device, C. Haefliger
Faucet, G. E. Stillman ...

Ifeed trough,

Feeding apparatus, material,

10 ¢ BRI

INence, movable wire, J. K. Harrls
Ience post, C. A. Chamberlin .......
Fence stretcher, wire, W. J. Masters.

Fence, wire,

Film, roll, H. Fritzsche
Filter, T. W.
Ifilter, A. Forbes .... .
Filter, H. Marsh ..cieeeeceeeenicennecanans
Irire  alarm electric circuit closer, Bemil-

ler & Weisensale eovecoeeeencecennenns 767,625
Fire engine heater, steam, J. G. Mattheis. 767,086

Fire extingui

Libbey .
Fire screen, emergency, W. M. Conran ... 767,870
IMirearm ejector mechanism, M. Wirsing... 767,621
Firearm single trigger meehanism, G. B

Witherell

Fireproofing wood, J. L. Ferrell ....
Flanging mplement, J. P. Sneddon ... 767,602
Flue, pipe,"etc., scaper and cleaner,

K. We

Fluid indiecator, J. F. Metten

Fluids, etc.,

Fly screen, I

Fob,F chgrﬁll, Er locket, H. F. W. & H. 767.963 385 Broadway, New York. STEAM TURBINES THEIR CON

ChIECKSEr +..vvvveeenrenreaninnnns s —_ —

Friction spring, P. Hien .. .. 167,479 oIS struction, Operation and Commercial Application.

Fruit package, knockdown, E. L. Walker..., 767,613 i RRDSSEN -S%I(BigTI:II"TQ%ME%Li%&N TXZ‘;EMENT?) 130 13’(1)3’,
y ’

Fruit picker,

Furnace, L. Dietz ...... 767,636
Furnace, W. E. Walsh . . 767,783
I'urnace door opener, auto in 767,561
Furnace for steam generators, etc, W. H.
Longsdorf .....iieiiiiie aeieecennn es 767,704
Fuse, percussion, D. J. Cartwright .. .. 767,543
Fuse post, self soldering, C. R. Pitrat .. 167,437
Garment fastener, H. S. Pullman ........ 767,957
Gas apparatus, acetylene, A. W. Cram ... 767,736
Gas burner, F. W. Rath ..eeeeeeeeienenns 767,958
Gas engine, A. S. Dickison ... .. 767,549
Gas holder, T. F. Fitz Simmons........... 767,475

Gas jet igniting and cutting off device,

F. Rossb
Gas machine,

Gas producers, furnace, etc., feeding device
for, S. Forter ..... Ceeieeiieiereaeaes 767,399
Gas reheating furnace, 1egenelat1ve, F. Sie-

mens ...

Gas valve, combination duplex, G. Wilson. 767,4b+

Gases non

battery, T. A. EdiSOn ..c.eeeeeeeneens 767,654
Gasket, O. Reinvaldt ....... cessecseeases 167,763
Gate. See Elevator gate.

Gear, variabl
Busche .

Gear wheel, M. Mclntyre
Gearing, worm, J. W. Moa

Gin saw clea;
Glass blottle,
t

[ PR R 767,515
Glass bottle mdnufucturmg machine, C.
Leistner ......iieiiieee coiiiiiiinnnn. 767,578
Glass furnace, J. E. Beuy ............... 767,373
G lass pressing and blowing macaine, W.
Fenn ceveeeeceeeeenneneee vennnnnanans 707807

Glass, silveiiing or 1esﬂve11ng, II P. Strahan 767, 6)8
Glass working machine, I. W. Colburn.... 767,391
Glassware, machinery for the manufacture

of, R. Good. Jr.
Glassware manufactur )

767,812
. 767,849
. 767,643

J. Hodgens

L. Fretz .c.coceecececnns

Goreau ....

Scientific American

1 Footand
o star Screw Cuttmg
Automatlc

=" Lathes

FOR FINE, ACCURATE WORK
Send for Catalogue B.
SENECA FALLS MFG. CO.
095 Water Street,
Seneca Falls, N.Y., U.S. A

sher, detonating alarm, M.
.............................. 767,902

T MACHINE SHOP OUTFITS.
) TODLS»\“SUPPLI[S
| SEBASTIAN LATHE 00 205

WARREN'S

Natural Asplale Sand Suriaced
§ ROOF] NG Ap])ly 1iyom‘-

Comes
ready o lay in rolls of 108
Write for sam«
ple, circular and prices.

Watten Chemical and Mfg. Co. 18 Battery PL, New York

TALOGUE FRE:

761,557 Foot and Power

767,614 | SHEPARD LATHE CO.,

and Turret l,athes, Plan-
ers, Shapers, and Drill Presses.
133 W. 24 'St., Cincinnati, O.

. 767,785
767,486

apparatus for automatlc de iv-

1. W. Peightal .............. 767,832 | 991 M.

TAKE THE NICKEL PLATE ROAD FOR

THE ST.

$1L80wes: Rates ?nd gmny u;}ulslualfpnwleges Spemlal
K N . 5.00rate on certain dates. FKull informa.ion on appli-
ery of, L. W. Lindgren .............. 767,903 | cation to local Agents, or R. E. Payne, Gg.lelm AgpeI:u
Main 8t., Buffalo, N. Y., or A. W. Ecclestone, D.P.A.,

LOUIS FAIR

SOMETHING NEW!

Our Hand IGNITER needs no
batteries to start your gasoline
engine. A few turnsof the bandle
produces a large spark. Purchase
one of these Ignnersand savetrou-
ble and expense with batteries.
We carry a full line of Magnetos,
Dynamos, etc. Write for catalog.

THE CARLISLE & FINCH CO.
233 E. Clifton Ave., Cincinnati, 0.

S. H. Kuhn ..ccevveennnn... 767,702

GRINDER

Has no pumps, no valves. No
piping required to supply it with
water. Alwaysready for use. Sim-
plest in construction, most efficient
= in operation. Price awill interest Yyou.

W. F. & JNO. BARNES 0O0,,

armcles have all been prepared by expert.s in steam
engineering. Price 10 cents each, by mail.

nn &
Co., 361 Broadway, New York City, and all newsglel::,lerso

ach-Rousset . .767,663, 767,664
J. T. Wood .ocevennnenannn. 767,857

.............................. 767,840

explosive, rendering storage

order, and is cheaper to run than any
¥ other engine manufactured. Econ om i=
cal and Easily Operated.

International Power Vehicle Co.

TOOLS AS A TOPICK

must be interesting to every handi-
Established 1872, craftsman. There is a mine of infor-
1999 Ruby St., Rockford, Ill. | mation in

Kerosene Oil Engine

Nothing but Kerosene Qil to run it

Simple, Sate and Efficient. Needs little | 105 Fulmn Sty New York City.,
attention, is less likely to get out of

Montgomery & Co.’s Tool Catalogue

which enumerates thousands of tools.
Capital handbouk of reference.
fusely illustrated. Sent by mail for ¥
25 eents, dlscount sheet in c]uded
TGOMERY &

TO0L
CATALOGUE

GATALoSUE Ne21

Stamford, Conn,

colleges.

e speed and reversing, J. C.

ner, cotton, J. Y. Cla
ete., making machine, J. Ifors-

861 Broadway, New Y.

Patents, Trade Marks,

COPYRIGNTS, etc, % FRANKLIN PARSELL & WEED,
address MUNN 8 GO., ff"}ég‘tf,‘:,’tss
Office of the SCIENTIFIC AMERICAN

York.
Branch Office, 625 F St., Washington, D. C.
Hand-book Sent Free on Application,

Model Shop

tion samples of patented articles.
cial tools for making metal novelties.
Inventions perfected. Drawings and de-
signs worked out, from inventors’ ideas*
Send for circular9.

The Franklin Model Shop.

Experimental work for mventors- any-
thing in metal from a sin
complete working model.
Exhibition models. Intr oguo-

pe-

lc piece toa
Ppparatus for

129-131 West 31st Street, New York.

. 767,811

Good, Jr. ceeeeeseesss . 767,935
Gold ledt condenser, J B I‘m 67 , 744
Grain bin signal, Raygor & Slife ......... 713‘

Grain binder automatic trip, E. A. Johnston 767 412
Grain, etc., contrivance for regulating the

distributi

land ....
Grain scourer,
Grinding machine, V. P. Buck .

Guard board,

Gun, breech loading breakdown, H. H. Fox 7()7 55(
Gun, spring air, M. I’. Stanley ........... 77, 68 | —

Hame and tr
et al.
Harrow, G.

H‘uve.stel, br

‘Harvester grain caluel Lampe & Hummel. 767,416
Jlarvester headboard, gluin, C. Doering ... 767,396

Hat dipping
Ilay carrier,

Harvesting machine, A. Castelin .......... 767,795
machine, S. H. Fanton ... 767,806
W. A, Law .oooiieinnnnnnnen 767,574

Ieating aparatus, combined, W. H. Denslow 767,874
Ieating device, automatic low pressure, E.

: 'V.V Hoyle
Ilarvester binding protect
Buser ............iiiiiaa. . 767,867

on or feed of, R. H. McClel- ‘

J. E. Mitchell

J. L. Galleciez ............. 7

MATCH MACNK X NERY.
BIG MONEY

We manufaciure_everything pertammg to the busi-
ness. The Very Latest Process.
a manager or teach anv ﬂlmh

1118 Asbland ﬂlock Chicago, Ill., U. S. A.

We will furnish
aser the business.

(arriage Motors

For Bicycle, Contact
or Jump ‘Spark
One Piece Casting. Light
Weight. Large Bearing Sur-
faces. Write us to-day

GRANT-FERRIS CO.

ace connector, K. A. leappauf
......................... 7%,758
.............. 760,890

attachment, J.

oom . Sutton 767,775

b& B E T 1 I 768,019
Ilide or skin putting out machine, R. W.

Strout  .....Lii0l L e 767,451
Hinge, A. A, Page ...oiiviirrniernnennanss . 767,431 !
Iloist brake device, frictional, Ferguson &

Maccoun ..... 767,742
Ioisting and transf

. A. Morris 16 8,017

Hoisting and. transfer mechanism |

for, C. A. MOITIS t.vevesnnencencnnaes 768, Ul(i}
Hoisting and transferring meehanlsm, C.

A, MOITIS cuvviveeneeninnreenanns . 768,015
Toof pad anticontraction steel bar, J.

Chrisman  .....c.oeveeeneneens e 767,628\
]IOlbL‘ blanket, L. F. Mattingly . 767,417 |
Tlorseshoe, M. D. Glassbrook ..... . 767,401
Horseshoe calk, H. Paar .......... Ceeee. T67,711
Iorseshoe elastic tread attaehment TN

Hornblower eeeeeeeeieviiiiiiiininnnnns 767,756
Hose coupling, A. J. bmxth .. 767,8-13
Hose coupling, W. S. Jewell 767,894i
Hose coupling, Silvis & Backe 767,QGGi
ot air furnace, F. Warner . 767,614
Ice creeper, C. F. Jolitz ............ . 767,565 |
Implement, pocket, W. H. Nicholls ....... 767,42 25,
Incandescent mantle support, M. Hersko-

vitz ...

Inkstand, W. 767,8
Insulated conductor and process, J. C. Lee 767,900

Insulator, L.

Jack. See Lifting jack.

Jar or bottle

Jewelry component, J. C. & J. A. Doran... 767,687
Jointer guard, J. A. Davidsen .

Journal box,
Journal box,

Lace, shoe, C. B. Isakson
Lacing, D. G. Sunderland
Tadder and platform, ,

Cirigliano  ..viiinn it iinennns 767,388
Lamp attachment, electric, H. D’Olier, Jr.. 767,875
Lamp cluster

Lamp, vapor

Latch, H. F.

Latch, J. C.

Lathe adjustable tool holder, turret,
& Cheshire
I.athe, engine, R. Teegler ....

Laundry mar

Lead, manufacturing spongy, J. H. Merca-

die
Lift or the like, H. D. Barlow

Lifting jack,
Lifting jack,

Liquid fuel distributer, J. E.

Liquid or vi

applying, M. M. Nicholls ............ 767,422
Liquid sepalatox centrifugal, B. 0.

ProlliuS .....ooeieevees ceiiiiiei... 767,956
Liquid separator liner, centrifugal, C.

Hackett .....iiiiiiiiiiiniiininnne, 767,519
Loading apparatus, wagon, F. L. Doty..... 767,550
Loading device, automatic, T. M. Park.... 767,432
Locking device, drawer, A. G. Johnson.... 767,411
Locket, W. H. RiCe .....covevveunrenncens 767,836
Locomotive brake, ovelhead electrically l

driven, A. E. Brown ............. eees 767,865
Locomotive, electrical, A. E. Brown B
Locomotive sand box filling apparatus, C.

A, Barrett ..ceeiiiiiiiiiiiiiieaien... 767,679
Loom filling feeder, weft replenishing, W.

Oldfield ......ccviviieiveiiniinnnnn. 767,427

H. Wetmore

M. LocKke .....oovviiiiennnnn 767,948
closure, P. H. A. Leder ..... 767,576

L. 767,545 |

S. M. Lewis ............ ... 767,581 |
self oiling, H. 1. Spears..... 767,845
. 767,801
. 767,720

and switch, R. B. Benjamin. 767,681

burning, R. W. Zierlein 7,726
Keil .....ivviiiinnn, . 767,567
Hardenbergh ............ .. 767,752

ker, C. A. Bunker

G. Wideman ..
L. E. Hocker .

scous substances, machine for

Loom jacquard apparatus, W. W. Hodgson. 767 942
7,9.

Loom let off,

Gossett & HICKS vevvvnvnanss 37 |

Loom shuttle, J. C. Brooks ........ 767,379

Loom weft replenishing means, J. A Gen-

Lo dron i
om _ weft
©’Donnell

replemshmg mechanism, F.
eecesncnnarerarresss 767,425, 767,420

| &

cial purposes.

¥8u USE GRINDSTONES ?

If 80 we can suppiy you.
mounted and unmounted, always
kept in stock. Remember, we make a
specialtyot selecting stones torall spe-
& dsk for catalogue.

N BRI The CLEVELAND STONE CO. |
LA b~ 2d Floor. Wilshire, Cleveland, 0.

Al sizes

The St. Louis Fair

will be reviewed in its technical
aspect in the columns of the
Scientific American Sup-
plement.

Each number of the Scien-
tific American Supplement
contains one or more articles on
the Engineering and Scientific
Exhibits of the Fair, illustrated
with photographs especially taken
for us.

If you cannot go to the Fair
you can at least learn all about
its technical novelties by reading
the Jcientific American
Supplement.
Each number costs 10c, by mail.
Order through your newsdealer
or from

MUNN & CO., Publishers

361 Broadway, New York

*1\
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Luggage carrier, C. ILederman
Mail bag holder, N. Olson ..........
Massaging implement, A. U. Patchen

Match receptacle, burned and unburned,

767,823

. 767,428

767,593

H. S. Alexander .........ceceeeeeeens 767,675
Measuring instrument damping device, V.

Arcioni ..iieiiiiiiiiiiiii i ieeas 767,372
Measuring instrument, optical, J. G. bte\\alt 767,847
Measuring vessel, 0. G. Kelly ......... 767,697
Mechanical movemeut J. T. Hogan 767,481
Mechanical movement, J. W. Martin 767,760
Metal, expanded, N. E. Clark ..... . 167,798
Metal strips, machine for producing ¢

or corrugated, W. P. Grafton cereenans 767,883
Mold, J. M. Ozee ....eeeecvennnn 767,829
Mortising machine, H. S Spencel 767,504
Motor control, J. D. Ihlder ...... 767,692
Motor control, alternating current, M. Milch 767,761
Movements from a distance, means for con-

trolling, M. R. Hanna ..........coeuuv 767,751
Muffler, N. T. Harrington ................ 768 013
Music roll for pianolas, etc.,, W. S. Pain.. 767,830

Music roll inclosing case, automatie, M. S.
2 - X

. 767,673

Music sheet spool, pelfmated K. Taft. 767,722
Musical instrument pneumatic action, o
‘Wright .. 767,672

Musical instrument, stringed, A. Olson...

. 767,056
Musical instruments, expression mechanism

for pneumatically actuated, E. S. Votey 767,781
Nail, E. P. Hurd .... .......767,020, 767,021
Necktie fastener, W. C Doyle . ceeeseee 167,474
Nut lock, J. B. Hart, .......... .o 767.642
Nut lock, F. Reed o.ceveseen .. 767,661
Nut lock, W. Jarrell .......ccciiieiinnns 767,694
Oil burner and furnace, combined fuel, A.

J. Smithson ........ciiiieieevnncennes 767,601
0Oil, drying, W. N. Blakeman, Jr.......e... 767,682
Oil separators, apparatus for controlling the

discharge of drips from, M. P. Osbourn 767,709
Ore concentrator, C. A. Christensen.. .. 767,926
Package carrier, Harris & Schobert ...... 767,884
Packages, mechdmsm for filling and settlmg

goods in, W. H. Doble .....ccccuune ... 767,393
Packing, piston, M. M. Barnes ........... 767,728
Pad. See Hoof pad.

Paint compound or mixture, W. N. Blake-

MAaN, JI. ciiveevesosceasocnsssssances 767,683
Paper clip, A. Weis ....evvevunn . 767,45b
Paper cutting machme, L. Alliss 767,676
Paper drier, W. Wh Ceecreeans 767,61
Paper fdsteuel BlOHSOH & Watson . 767,512
Paper fasteniug device, T. F. Russell .... 767,444
Paper knife and mail opener, combination, J.

A. Knight ........ 767,647
Pasteurizer, W. J. Ruff .. 767,962
Peeler, vegetable, J. N. B 767,73:3
Peeling machine, tomato, G. G. Glenn..... 767,617
Photographic developer, Homolka & Schwan 767,815
Piano «lLtlDl], Berglund & Dowd .......... 767,790
I’1auo pin and string treating composition,

H. Pierce ......ciiiiiiiiiiiinnan, T67,499
Pick, 5 MONtgOmery «.veveeveeeneneencns 767,951
Plctmes, shades, etc., pole for hanging or

taking down, P. E. Page ............ . 767,490
Pin tongue joint, C. W. Kelley .......... T67,895H
Pipe or cigar holder mouthpiece, C. Elkin,

Tl i i ittt iieee e 767,804
Pipe puller, J. W. Walker 767,782
Pipe trap, waste, T. Linke .. 767,904
Pipe wrench, C. H. Thurston.. . 767552

Planing machine cutter, wood, G.

Plumng or like machines, driving mechanism

,
767,564

for, R. W. & L. II. Bateman ........ 767,789
Plaster, etc., composition for wall, A. W.

Perking .....iuiiiiiiiiiiiiiiiiieea 767,434
Pliers, impressing and perforating, J. Sohn 767,603
Plow, beet, H. F. Thompson ............. 767,919
Plow turf cutting attachment, I. Renfrew.. 767, 114
Plumb and level, C. J. Dewaine .......... T67,:
Pocket book, H. Brueger .. 7()71
Post or pole, D. Warner 767,633
Powder pellets, machine for manufacturing

compressed explosive, L. Davies ....... 707,872
Powder factor indicator, L. T. Robinso: 767,764
Power transmission, W. Stanley . 707,77.“.
Preservation of food, apparatus for the, C.

Beale .....ciiiiiiiit tiiiiiiiiienien 767,921
Printing machinery, pattern, C. L. Burdick. 767,684
Projectile, G. W. Ball 707,920

Pump, duplex, D. I. Lepl(y

Pump engaging or disengaging device, auto-

matic air, C. Nieclsen
Pump, oil well, W. Taylor ....
Pump, rotary, W. W. Robinson ... .
Pumping engine, duplex, I&. Vogel .......
Punching machine, 1. . Phillipi.... .o
Puzzle, W. .J. Kelly .......
Rail clamp, J. Talbert .......
Rail, guard, D. . Vaughan
Rail joint, J. T. Davis ........
Railway cable elip, bllSp(‘llded
W. Reinhold ...... Ry
Rall\\ay cattle guard, G W. (an et al..
conductor, electrie, A. Whittier...
cross tie and clamp, I&. Flora.....
y or tramway rail, J. Bigwood....
Railway switch, Gushwa & Harper .......

Railway switching apparatus, J. P. Coleman

Ruilway tie, metallic, D. P. Bosworth...
Rake, M. F. McLoughlin .....

Ram, hydraulic, E. H. Foster . .

Reinforce, J. I'. I'rancia ....cevvvuieianens

Releasing die, turret oe¢ screw machine, C.
M. Smillie ..... .

Rheostat, I. B. Smith
Rice polishing machine, .
Rod. See Connecting rod.

Roller screen, M. . Hutchinson...........

Rolling black plates or sheets, C. W. Bray

Rolling mill feed mechanism, C. W. Bray.
Roof repairing apparatus, shingled, I. 8.

Boulter ............ci 00 il
Roofing or siding, F. W. Terpening .
Rotary mold, J. C. Davis ........... .

Sad iron support, A. Stamm
Sash lock, A. J. Ashley

Hu,n')

767,912
767,454
767,442
767,612

767 47‘)

. 7lu, HG

767,439
767,743
767,53

707,5
767,629
T68,008
707,420

. 767,516

767,952

767,842
767,916

. T67,459

767,644
767,731
767,730

768,009
767, 72 5
7067, 1928

.. T6T,506

167,677

Saw holder, T. D. Gayle ................. 767,641
Sawing apparatus, crosscut, D. . Crouch. 767,634
Sawing machine, 0. W. Fairtield 767,397
Sawing machine, box stuff, G. A. T67,967
Scaffolding bracket, J. M. Sackman . A(H A(»‘%

Scale frame, C. B. Hurst ......
Scale, wagon, C. Skidmore
Screen, W. Ii. Monroe
Seammg head, double, Luglb 1 & lnlnkuu h
Separating d(*v1u* D. K. Swartwout ....
Sewing machine, buttonhole D. H. Hay W()Od
Sewing machine, lmttouhnlo, J. T. Hogan.

Sewing machine feed mechanism, J. .
I0gArtY i i e
Sewing machine, ornamental stitch, D.
Griffiths ... ..ot i i
Sewing machine, shoe, H. Smith ..........
Shade mounting, window, Dittenheimer &
Brikson ........ciiiiiiiiiiiii i

Shade roller bracket, P. Lanouette ..
Sharpening device, disk plow, L Ovens...
Shaving machine, R. W. Stroat ............
Sheave, wheel, or pulley, R. H. Bowen

767,480
767,931

767,688
767,666

Sheet metal box, J. A. Bower ............ 7

Shingle die, N. E. Palmer .......ccv0uvuee 7

Shipping box packing frame, Haas & Kochs
Shoe shining machine, S. Browne ........
Shot making machinery, Pearson & Peters.

Shovel protector plate, W. W. Davis ..... T

Show case, L. J. Everest ....ccevevceannns 767,805
Show case, knockdown all glass, W. K.
Williams  oovieiiinnieneennernnronennns 767,462
Show windows, means for illuminating, G.
K. Maltby eeveeveennennenacnns .. 767,484

Sign, etc., post, street,
Sign, street, M. Hofheimer .......
Signs, card or ticket for actuating the

mechanism controlling electric light,

Norden & Crandall ...... eeeeieaiiea
Skein package, R. A. Bonner ...... coeees
Skirt supporter and placket fustener, com-

bined, B. Clewell ....... ceescssesesans
Sled, coasting, W. E. Kidder . .e
Slicer, potato, C. Canclini ..... .o
Smoker’s accessory, J. Weissenstein . .
Snow scraper, I. Wunnacott ...... oo .o

Soldering apparatus, Wirth & Beech ......

Soldering armature leads to commutator bars,
J. Beech ..... .. .

Sole cutting roundi
Hartford ............

Spark arrester, locnmotlve, 01‘ nther bmler,
J. C. Buwuug versssesssecorbessnes

767,406

. 767,814

767,424
767,791

767,869
767,821
767,386
768,007
767,725
767,465

. 767,472

767,754
767,860
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]
Light Gasclene Tonneau
Mark XLIII

Without special gears or extradevices of any kind,
regular stock mogel with full touring equipment won
event for cars costing from §1,000 to 1,500 in Mount
Washington Ctimbing Contests; also Gold Medal in
White Mountan Endurance Run. Price £1,750.
Catalogue will be sent on request; also spguial cata-
logues of Columbia Electric Town Carriages and
Commercial Vehicles.

ELECTRIC VEHICLE CO. - Hartford, Conn.
NEW YORK CHICAGO
134-138 W. 89th St. oo 1413 Michigan Ave,
74 Stanhope St.
Member Ass’n Licensed Automobile Manufacturers

Large Contracts
==Solicited==

Our factories are so numerous and
s0 completely equipped that we can
compete successfuily on large con-
tracts—such as sheet steel stamp-
ings, general manufacturing and
machine shop work.

Pope Manufactuaring Co.

21 Park Row, New York City

Not in the Front Rank. It is the Leader

2% H. P. Single Cylim!er Motor Cycle

For
Pleasure
Business

Our Double-Cylinder Machine holds al world’s records.
Motors and accessories sold separately. Send for catalog

G. H. CURTISS MFG. CO. - Hammondsport, N. Y.

For PIPE-THREADING
or CUTTING

there is no machine on the market that can com-
\, pare for ease of operation and excellence of work
ith
5 """ FORBES PATENT DIE STOCK
Vise is self-centering and dies are adjust-
able to any variation of the fittings. Parts
can be duplicated at slight cost when worn
out. Will thread and cutup to 12 in. pipe.
CATALOGUE FREE.

CURTIS & CURTIS CO..
6 Garden St., Bridgeport, Conn.

MACHINE No. 30.
Range}4-2in.R. & L.

ELECTRIC LAUNCH MOTOR. — THE

design in tnis paper is for a motor of unusual simplicity
of construction, which ean easily be built by an amateur
at small cost. Itisintended for a boat of about 24 feet
over all:and 4 feet 6 inches beam, drawing 18 inches, and
is capable of propelling such craft at a speed of 7 miles
per hour. Illustrated with 21 cuts. See SCIENTIFIC
AMERICAN SUPPLEMENT, No. 12202. Price 10 cents by

mail, from this office. and from atl newsdealers.

Te Owners of Gasoline Engines,
Automobiies, Launches, Etc

"Auto-Sparker

does away entirely with all starting and
running batteries, their annoyance and
expense. No belt—no switch—no bat-
teries. Can be attached to any engine
now using batteries. Fully guaranteed;
Y write for descriptive catalog.

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

“The Sharer”

A new foot power that canbe applied
to all light machinery. A kick starts
the machine and an occasional kick
keeps it going. Send for our Booklet.

i SLOTKIN & PRAGLIN,
210A Canal St., New Yoik.

Che Scientitic Hmerican
7 Suppkment ==
OF SEPTEMBER 3

will contain these articles
on the

ST. LOUIS FAIR

Edison Historical Exhibit
Twenty-foot Wooden Pulley
The Exhibit of Welded Steel

ALL ARTICLES FULLY ILLUSTRATED

The Supplement costs 10 cents by mail

MUNN &
Li}‘l Broadway

CO.
New York

Scientific American

Aucust 27, 1004.

Speed  indicating alarm, Cahill & landgraf 767,73
Spike extractor, L. D, Butters ........... T6T,920
NSpirometer, H. TV Ly1tleton ceceeeescesces 767,H22
Spring. See Iriction spring.

Spring support, G. E. Bigclow T67,374
Stacker, hay, F. T. Doty ......ccveivnen. 767,001
Stave sawving machine, T. H. Webster.... 767,784
Stay covering machiune, dress, Osborne &

Kelly v i 767,708
Steam boiler, Barger & Williams.. 767,923, 767,924
Steam boiler, fire tube, G. Inglis.......... 767,816
Steam generator, ‘W, Mitchell . 767,950
Stocking, IH. Brown 767,381
Stove, I'. J. Pioch 767,834
Stove, furnace, etc., .

K. Korjibsky .. 767,648
Stove, gas, J. J. Konigs .. 767,701
Stove or furnace, heating, 12 O. Daniels.. 767,738
Stovepipe clamp, G. HE. Reynolds ........ 767,500
Strainer, F. H. Vogt ............ .. 767,780
Strainer, teapot, A. F. Barnett .. 767,471
Stropping vachine, O. Kampfe .. . 767,696
Superheater, J. II. Rosenthal 767,766
Switch throwing device, W. B. Perry . 767,436
Syringe, hypodermie, II. J. Detmers ...... 767,686
Syrup cups, etc.,, double lid for, J. L.

TAFIOr  vet e e iae i 767,917
Tapping apparatus, Pentlarge & Vehr.... 767,658
Target trap discharging mechanism, .

North ...ooiiiieeaii i, ... 167,707
Telegraph receiving device, wireles .

S, Stone c.iiiiieiii i e 767,971
Telegraph signals, apparatus for simultan-

eously transmitting and receiving space,

J.o S0 Stene .o .. 767,970
Telegraph signals, receiving space, S,

Stone  tiiiiiii i i i i i iees 767,072
Telegraphy, space, .J. S. Stone .. 767,975 to 768,005
Telephone circuit, W. W. Jacques.....ees. 767,818
Telephone hook switch, C. T. Mason ...... 767,584
Telephone support and switch, I'. R. c-

Berty ..o 767,489
Telephone switchboard circuit party line

ringing device, Lattig & Goodrum . 767,673
Telephone system, F. R. Parker..... . 767,953
Telephone transmitter, C. W. Ilarper. . 767,753
Thermometer, incubator, A. Neubeck...... 767,493
Thread dressing machine, G. A. Kreden-

burgh ... e 767,640
Thread immersing device, A.

burgh ... e i e 767,639
Three way split switch, T. Dean .. 767,740
Threshing machine, H. Schleusner .. 767,915
Ticket distributer, C. H. Townsend.. . 767,610
Till, shop check, W. W. Connell ........ 767,633
Time recorder, watchman’s, J. & .

Summers  ...oeoeeenieeanaa 767,453
Tire, J. B. London ..........cciiiueuninnn. 767,583
Tire inflating device, pneumatic, F. Glassup 767,402
Tire tigutener, N. . Leveritt . 767,649
Tire, vehicle, C. Stein .. 767,606
Tire, vehicle, H. Lutz ..... . 767,949
Tires, shaping rubber wheel, 767,430
Tobacco pipe, W. Disch .................. 767,801
Tool, electrically heated, T. Van Aller... 767,777
Tool stop, machine, J. B. Orbison......... 767,592
Torpedo, G. G. TUINEr ..vevvienenennenenns 767,776
Torpedo, dirgible, D. W. McCaughey,

© 767,490 to 767,492
Toy pistol, R. A. Brooks ....eeeeeeeecen. 767,380
Track lubricator, automatic, R. G. York.. 767,858
Tram or railway point or switch and means

for working same, Leighton & Hacking 767,577
Transformer earth shield, C. F. Scott.... 767,503
Transformer, multiple secondary, Peck &

FOortescue  .oeeiieiveiieniiencneennennnns 767,497
Trap. See Pipe trap.

Trolley pole head, J. L. Greenwood.:..... 767,939
Trolley wheel, E. W. Potts ......ce0ee. 767,954
Trolley  wheel, self-lubricating, I W.

Potts  vviiii i i e e 767,955
Trolleys, means for operating

A, E. BrOWnl svveiiiiieniinieneinnenns 767,862
Truck, Price & Peckham ...... .. 767,660
Truck, lumber, W. J. Daley . 767,635
Truck, swivel, W. L. McCabe ............ 767,911
Trunnion for shutters, etc., J. H. French. 767,558
Truss, J. M. Simmons .................... 767,718
Tubes, apparatus for safe-ending.

IR . 767,665
Turbine, elastic fluid, H. Wiesner . 767,671
Turbine, steam, P. J. Hedlund .......... 767,689
Turbine with locomotives and vehicles, com-

bination of the reversible steam, G. S.

Granlund  .....iiiiie e 768,010
Turn table, switching, A. L. Brown .. 767,864

ing machine, J. Oppenheim. . 767,429

ing machine, L. H. Perry........ 767,628

g machine, J. C. St. John .... 767,607
T'ypewriting machine ring shifting device,

G. M. Kitzmiller ............... ..., 767,945
Typewriting machine, shorthand, P. A.

Voget .......... B N 767,508
Typewriting machine tabulating device,

J. SCCOI vvivrnrinineennnnns 767,838, 767,839
Typewriting machine type bar, supporting

ring and hanger, G. M. Kitzniller 767,946
Unloading apparatus, R. H. Dempcy ...... 767,548

’
Upholstery spring surport, G. E. Bigelow 767,375
Valise, rzil, J. Ruegg ....ecvvvvuenninnnn. 767,767
Valve centralizing operating mechanism, R.

C. Bromley ....ccvvceeenconscnnannnns 767,732
Valve gea», G. W. Spragins .............. 767,505
Valve gear, internal combustion engine in-

let, . P. Brush ....... .. 767,794
Valve, hydraulic, M. Sjoberg ............ 767,600
Valve mechanism, basin outlet, G. A. Soder- {

B ' Y 767,450
Valve, steam actuated, Picard & Bureau. 767,498
Vapor or gas exhausting apparatus, V.

Schwaninger .......c..oiiiivienieenns 767,502
Vaporizer, Ver Planck & Lucke. .. 767,456
Vehicle, W. Robinson ..... .. 767,529
Vehicle, autotraction, A. Wenberg. . 767,460
Vehicle wheel, A. J. Carley ............ 767,542
Vehicle wheel runner attachment, G. FI.

Meyer . .....eeiiiinenan.. . 767,907
Vending machine, R. Ziebell .......... 767,674
Veneer cutting machine, J. Wolfinger 767,466
Veneer drier, A. S. Nichols .............. 767,664
Veneer sawing machinery, A. B. Calkins.. 767,385
Vertical tubular boiler, W. Norris ...... 67,655
Vessel fin, adjustable, H. J. Noll .... 767,827
Vessel, submarine salvage, J. M. Roaul. 767,835
Wagon seat lock, L. P. Moore........ 767,689
Wall construction, J. A. IFerguson. .. 767,398
Wall construction, F. E. Kidder .. 767,413, 767,414
Washing machine, T. J. Steen .. eee. 767,969
Water heater, J. H. George.............. 767,810
Water purifier, W. H. Green 767,746, 767,747
Water purifying apparatus, . Kenni-

cott .. .. 767,698
Weather strip, door, 767,771
Weighing and fll .

00] ) 767,394
Well, M. D. Rochford .. . 767,443
Well drill, deep, A. F. Darling 767,685
Wheel rim finishing machine, N. D. Chard 767,387
‘Whiffletrees to cross bars, device for at-

taching, B. H. Kellogg ....ovivvnnnnn 767,820
Windmill regulator, automatic, A. P.

HOESIY  vivtiiiit ittt teintennaans 767,562
Window cleaning device, C. Levy. .. 767,650
Window opener, J. C. Zutt ......... .. 767,470
Window, prismatic, G. K. Cummings . 767,799
Window screen, H. W. Peightal. . 767,433
Window screen and sash, adjustabl . |

Kerckhoff .............c00nn .. 767,896
Wire fastener, J. B. Watters .. 767,855
Wire stroteher, G. H. Mielke . 767,687
Wire stretcher, J. H. Ladd .............. 767,897
Woodwork polishing wheel, C. H. Kim-

B2 153 7 767,699
Work holder, O. H. Eichblatt 767,876
Wrench, Glover & Hulbert... 767,403
Wrench, D. F. Taylor ... 767,531
Wrench, W. A. Lefler ¢eeeeevieieeeeees.. 767,901

—
DESIGNS.
Brushes, mirrors, or similar toilet articles,

back for, W. H. Blake ...... eesssee.e 37,089
Card mount, H. H. Collins, Jr....ceceeeees 37,08
Clock stand, electric alarm, A. Y. Darche. 37,091
Comb, F. Grell ..ooe.ee. . 37,090
Grave marker, Miller & Todd.. . 37,093
Spoons, forks, or similar articl C]

0, . GOELZE .eeseessessessssssssess 87,088
Stove window setting, O. Drucyecescess 87,002

L L] L]
Repeating Rifles For Hunting.
Shoot a Winchester once and you will shoot a Winchester always:
That’s because Winchester rifles after a test of over thirty years repre-
sent today in accuracy, reliability and quality, the highest development
of the gun-maker’s art. Whatever your preferences may be, some
one of the nine different Winchester models will surely suit you; for they
are made in all calibers, styles and weights. Use Winchester guns for
all kinds of shooting and Winchester cartridges for all kinds of guns.

See our Exhibits at St. Louis in Manufacturers and Fish and Game Buildings.

WINCHESTER REPEATING ARMS CO., NEW HAVEN, CONN.
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Properly Used a

OLT REVOLVER

IS INDESTRUCTIBLE
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SCOMBINATION SCREW DRIVERS

& Complete, with three screw driver tips and three brad awls, $1.50 @
Send for particulars. Catalogue No. 17 B of Fine Tools free. @

| & THE L. 8. STARRETT CO., Athol, Mass., U.8.A &
©0060000600006006006666666666660

NOISELESS

Bevel Pinions

‘We can furnish our New Process
Noiseless Pinions in bevels as well
as spurs of any size wanted and
to transmit any required horse

HE QUALITY OF MATERIAIL
AND THE PERFECTION OF
WORKMANSHIP GIVE IT THE

POWER TO
WELI, AS USE.
EXPERIENCE IN THE MAKING

STAND ABUSE AS
SIXTY YEARS OF

power. Write for catalogue.
) IN THE TIME
THE NEW PROCESS RAWHIDE CO. TO PROTECT YOU
Syracuse, N. Y OF NEED.
yr v e Catalogue
MARINE ENGINES o
. 1% to 40 H. P.
1,2,3and 4
Cylinder
Launches
i7to 50 feet
Send for
new catalog

GRAND RAPIDS GAS ENGINE & YACHT 0O.
Grand Rapids, Mich.

ARTESIAN

R Wells, Oil and Gas Weilsdrilled
by contracttoany depth from50
t0 3000 feet.@We also manufac-

ture and furnish everything re-

quired to d«ill and complete
same. Portable Horse Powe!
and Mounted Steam Drillin
Machines for 100 to 1200 feet.
Write us stating exactly what
; 5 is required and send for illnse
. trated catalogue. Address

PIERCE WELL ENGINEERING AND SUPPLY Cu
136 LIBERTY STRYET. NEW YORK, U.S. A.

WATE

usually means perpetual

If You Want the Best Lathe and Drill pairs. Catalogue free.

CHESTER, PA.

A PERPETUAL SUPPLY

eXx-

pense. The windmill and gasoline engine
are costl(f to install and run. Niagara
Hvdraulic Ram will work con-

@ tinuously wherever there is a running
stream. Nothing to blow down, blow
up, or require attention. Requires
less head of water to operate than
any other ram. Never needs re-

Niagara Hydraulic Engine Co

GHUGK

BUY
WESTCOTT'S THE EUREKA CLIP
G’i&{ 07&%{;{ The most useful article ever invented

for the purpcse. Indispensable to Law-
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25c.
To be had of all boouksellers, stationers
and notion dealers, or by mail on receipt
ofprice. Sample card, bymail, free. Man-
ufactured by Conseolidated Safe.t]y
Pin Co., Box 12, Bloonfield, N. J.

. est  Capacity
- and Durabil-

ity, Cheap and Accurate. RSN

Westcott Chuck Co., Oneida, N.Y,, U. S. A,

Ask for catalogue in Engtish, French, Spanish or German.
FIRST PRI1ZE AT COLUMBIAN EXPOSITION, 1893,

MP - POWER.

is attained only in the

‘¢ "ON 9718

» _ TABER ROTARY PUMPS
E‘,gﬁyi They are mechanical
D si

Volt Ammeters(

Pocket size, but large enough for accuracy

and practical use. Variousranges for test-

ing batteries electric lignt, telephone and

other circuits, etc Also, Voltmeters and

Ammeters for general measurements.
g=2=Send for Circular.

L. M. PIGNOLET,
80 Cortlandt St., New York, N.Y.

mple and durable.Will
pump hot or cold fluid,
thin or thick. Requires

no skilled mechanic. Most
power at least cost. All parts
interchangeable. Made of
iron, steel or bronze. Can be
driven by belt, motor or en-
%ine attachnient. Large Ilustrated Catalogue free.
ABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S. A.

00 You Want Good Information Cheap?

Write to us and we will refer you to a SCIENTIFIC AMERI-
CAN SUPPLEMENT that will give you the very data you need.
SCIENTIFIC AMERICAN SUPPLEMENT articles are written by
men who stand foremost in modern science and industry.
Fach SCIENTIFIC AMERICAN SUPPLEMENT costs only 10 cts.
But the information it contains may save you hundreds of dollars.
Write for a catalogue of SUPPLEMENT articles. It costs
nothing.
Act on this suggestion !

MUNN & COMPANY
361 Broadway, New York




AUGUST 27, 1904.

Scientific American

AFree Trial Bottle of

Hydrozone

sent on receipt of 10c. to pay postage.
Positively relieves and cures Oak or
Ivy Poisoning, Sunburn, Prickly Heat,
Hives, and immediately takes the |
sting out of Mosquito Bites. A mar-
velous remedy for burns, and will
positively prevent blood poisoning
from cuts or abrasions.

Sold by leading druggists.

None genuine without my signature.

Qe Clecttmat

Dept. U, 63 Prince St., New York
Send for free Maooklet on ‘*How to ireat
disens~s,” containing hundreds of testia
monials of wonderful cures.

Ak s

4 p
4 p
3 Our Weekly ;
1 !
L 2
} Market Letter
5 .
3
{ written with conciseness and author- ¢
: ity, deals with the matters of the §
] hour, pertaining to Stock and Bond :
d Investments, Upon request, your §
) name goes on our mailing list. 4
112 p
} Corey, Milliken & Co. §
b BANKERS AND BROKERS :
} 15 State Street, Boston, Mass. :

THE FINSEN reeAthen

CURES ALL SKIN DISEASES
AND CANCER

O matter what skin disease

you have it can be success-
fully treated by the FINSEN Light
Treatment. Endorsed and en-
dowed by the rulers of four great
nations. No operation, medicine
or pain. WRITE today describing
your case and get our 8o-page
book which describes_the treat-
ment fully. Itis FREE.

PROF. NIELS R. FINSEN.

The Finsen Light Institute of America

Suite D 78 State Street, Chicago

Slufpho-AGpihol

For Tender, Aching Feet

Relieves pain; teduces swelling ; destroys odors; cures ofl
spiration. At all dealers. Look for Trade Mavk. 10c. and
ages by mail o
Sulpho-Napthol Co., 15 Haymarket 8q.. Boston, Mass,

Acker-Merrall’s; Macy’s; Siegel Cooper, New York City.

ELECTRIC SEWING MACHINE MO |

tor.—The instructions and numerous illustrations of de-
tails contained in this-article will enable any mechanic
ot average ability to buiid an efficient motor that will
operate a sewing machine. 'T'he cost of materials for
this machine should not exceed five dollars. See SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1210. Price 10|
cents by mail, from this office and from all newsdealers. |

B @
{1

THE “BEST” LIGHT
18 a portable IDH candle power light costing only two
eal:lh]:mpu week, :J(w andgburun f;gohn (=5
Brighter than elertr[crl\r or acetylene and cheaper
than kerosene. No IMrt. No Grease. No
Odor. Over 100 styles, Lighted fnstantly with a
match., Every ]'\mpwnrmntu_d Agents Wante
Everywhere.

THE ;'BEST" LICHT CO.

E. 5th 8t., Canton, 0,
Owners of Original Patents,

50 Years’
Experience

Trade Marks,
Designs,
Copyrights, Etc.

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

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

Scientific American

A handsomely illustrated weekly. Largest cir-
culatiot of nu&;glentlﬂc }ournal. Term», $3 a
year; four $1. Sold by all newsdealers

MUNN & C0.361 Broaaway, NewYori

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

| address Munn

TRADE MARKS.

Arch supporters, W. M. Eisen..... 43,211
Bitters, Bitter Apple Bitters Co. 43,200
Blowpipe system, certain named, C.

Miller ....... o0 50000 43,215
Boxes, L. Hefter .............. 43,194
Bricks for paving and bulldmg purposes,

Nelsonville Sewer Pipe Co. 43,174
Canned fish, O. Shepard & Co. 43,180
Chemical substances certain named Actien

Gesellschaft fur Anilin luibukatwn . 43,1809
| Cigars, L. J. Stadeker ................... 43,183
Cigars, cheroots, and cigarettes made of

cigar tobacco, Cayey Caguas Tobacco

GO maieasmianmts e o e coonaosestoossesnuiine 43,182

Coal, Chesapeake & Ohio Coal & Coke Co. 43,175

" Comaponnad for  ther  treatment of  certain

named diseases, G. W. Caldwell....... 43,203

Shocs, ladies’ loathvl Lindner Shoe Co.,

Crayons, chalk, L. B. Brady ...... . 43,172
tDip for external use, M. W. Savage.. . 43,207
IFood, stock, Stock I<ood Company of Amel-

{55 560 5606060600000000080606060000000 43,164
Garment supporters, certain named Ha

Suspender Co. ............. ... 43,178
(lassware, graduated, J. . . 43,173
Hair remedy, IIelplclde bo 43,205
Liquor for pharmaceutical use, aromatic

iron, Knoll & Co. .......... e vt 43,208
Machinery, certain named, Duluth Gas

gine Works .............coiiiiii, 43,196
Mattresses, cushions, and couches, Hirsch &

Spitz Maunufacturing Co. 43,160
Measmmg vessels, sheet metal

43,213

\Iedlcal compound or tonic for certain named

diseases, York Chemical Company.. 43,185
Medicine for certain named diseases, Black

Diamond Medicine Co. .. 43,186
Mineral water, Johnson Bros. 43,184
0il, olive, A. Agosto 43,163
Olntment and cutaneous prep< 4

remedies, R. Reiss .................. 43,188
Ointment for the cure of certain named

diseases, K. T. Dunkeson ............ 43,169
Ointments, Caffeeno Drug Company of Balti-

more City ........ ittt 43,170
Olives and pickles, O. Shepard & Co..... 43,181
Packing rings of rubber, steam, B. F.

Goodrich Company . 43,217
Paint, black waterproof roofing, !

Refining Co. ...t 43,190
Paints, mixed, Water Paint Company of

S (S 5 66600 500000060000 068080000 43,191
Papers, envelops, and blank books, M. M.

ICAllman . .vevniinii it 43,156
Paste, certain named Italian, Maull Bros. 43,161
Pile cure or remedy, J. G. Walker........ 43,206
Plastic material, certain named, v1scolmd

CO.  simimim e v v omoeeonnnnoennnn . nmmmmm. 43,210
Razors and edge tools, strop dressing and

preparations for sharpening, Razorine

Manufacturing Company .............. 43,171
Remedies for certain named diseases,

Radio-Sulpho Co. .............. ... ..., 43,201
Remedies for certain named diseases,

J. Mainzer 43,202
Remedy for cancer, erb compound used

as a, R. H. Blowmng ................ 43,187
Remedy for sore throat, tonsillitis, and

diphtheria, C. H. Jennings .......... 43,1656
Remedy for the cure of certain named dis-

eases, P. R. Palethorpe .............. 43,204
Remedy, 1'heumut1sm, Yale Chemical Com-

pany e 43,168
Rheumatism DS, Administr:

Dr. Sulzberger ’schen Armen- und Kran-

kenstiftung .................. 43,166, 43,167
Safes, Herring-Hall-Marvin Safe Co...... . 43,216
®ewing machines and attachments, Illinois

Sewing Machine Company ........... 43,176
Sha ving appliances, certain named, Kampfe

Bros. susciiessin egerececrseccrcaotonas 43,193

43,157, 43,158

Skirts, women’s outer or walking, Rock

Island SKirt Company .... ..o.eeeeens 43,159 |
Soap, Lanman & Kemp ............ 43,179, 43,199
Soldering flux, liquid, O. J. Lanigan...... 43,209
Syrup, molasses, and sorghum, New Or-

leans Coffee Co. ... 43,197, 43,198
Tableware, flat and hollow, Wm AL Rogers,

Limit ed ........ 43,212
Tobacco and cigarettes

bacco, smoking, Carreras 43,162
Trees, spray mixture designed for the treat—

ment of fruit, Thomsen Chemical Com-

PANY tviteee e enaeeenenareennnnneeenn 43,192

Vehicles, certain named mechanically pro-

pelled, Pope Manufacturing Company.. 43,195

Waists, petticoats, and skirts, women’s,

Burton Bros. & Co. ................ . 43,177

LABELS

‘““‘Atlas Silver Polish,”” for silver polish,

Davidow Brothers ..................... 11,310

““Carters Lettuce Headache Powders,”” for

headache powders, W. A. Towles, Jr.. 11,314

‘‘Casting Club Rye Whiskey,”” for whisky,

Union Wholesale Liquor Co............. 11,305

“Country Sorghum,’’ for molasses, C. E.

MO S aanBoncs00600000060000060000000a0 11,308
“Distillata,”” for distilled water, City Ice

Dehvery CO. it i e e 11,306
‘“‘Hero-Pine,” for Kramer

& Wegener .......c.coieiiiiiiiiienanes 11,318
“Ixmk Luxe > for medicine, T. R. Bel-

................................. 11,315
“Odoulde for toilet lotion, Leonhardt,

G5 Bl aaananoanoonans '00aap00600000000 11,311
“Payne’s Alfalfa Molasses Feed,”” for

alfalfa molasses feed, G. I. Payne.. 11,309
‘“‘Peerless Spring Water,” for water,

F. E. Walker .......ccciuiiiinennennns 11,307
‘“‘Pepsimint,”’ for medicine, J. M. Toulson. 11,316
‘“‘Peterson’s Bunion Relief,”” for bunion

remedies, M. F. Peterson & Co....... 11,319

“‘Prairie Chief,”” for flour, Western Flour

1 1D 1 B0 B A 5 a6 0000600 anoaan0a0a a0 11,304

‘““Roman Massage Cream and Skin Food,”
for toilet preparation, Booth Manufac-
14110 LrF 0 S 5 5 S 60000 00 00608808000 .

“Strawberry Massage Cream and Skm
Food,”” for toilet preparation, Booth

. 11,312

Manufacturing Co. ...........i0iinn. 11,313
““The Rectucura Company,”” for a remedy,

Rectucura Remedy Company ......... 11,317

PRINTS.

““American Loto,”” for a game, L. F.

OISZEWSKE  vvviinieiiiieeeiannannns 1,044
‘‘Chesapeake,” for canvas or cotton belt-

ing, Chesapeake Belting Company...... 1,047
“Gilman’s Outfit for the Cure of Milk

Fever,”” for medical apparatus, Z. D

Gilman 1,050
““Glycerine Tar for

Lithograph Co. ...............0..00 1,049
“‘Homogeneous,’”” for steel fittings,

can Standard Steel Fitting Co......... 1,051
‘“Men’s & Boys' Attire for Fall & Winter

1904-05,”” for men’s and boys’ apparel,

Ao (05 03 TS S S e 66 00060 006 B0 00a 000 1,046
‘““No Doubt About It,” for ﬁ0u1 ‘Washburn,

Crosby Company ..................... 1,048
“‘Schloss Bros. & Co. Fine Clothes Makers,”’

for clothing, Schloss Bros. & Co....... 1,045
“‘Star Safety Razor,”” for razors, Kampfe

BroS.  tiuiiiiiie i PP 1,052

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, provided the name and

number of the patent desired and the da
ziven. Address Munn & Co., 361 Broadway,
York.

Canadian patents may now be obtained by t

te be
New

he -

ventors for any of the inventions named in the fore.
going list. For terms and further particulars

& Co., 361 Broadway, New York.

PERFORATED METAL O OR ALL USES.

== INO. L

ION ST A

Notice to Contractors

Sealed proposals, addressed to the State Commission
in Lunacy, The Capitoi, Albany, N. Y., will be received
untii 12 o’clock noon, August 31, 1904, for the construc-
tion of covered masonry hlters, pure water reservoir
and appurtenances for the Hudson River State Hos-
pital at Poughkeepsie, N. Y. Plans, specifications and
tform of bid may be seen at the office of the State Com-
mission in Lunacy, Albany, and at the office of Allen
%{Iazen, Consulting Engineer, St. Paul Building, New

SPECIAL MANUFACTURING.
DIES AND STAMPINGS TO ORDER.

SPEC'L MACHINERY-MODELS-EXPERIMENTAL WORK.
DROP FORGING DIES AND DROP FORGINGS.

S. TE
THE GLOBE MACHINE- & STAMPING CO.
970. HAMILTON ST, (LEVELAND, OHIO.

Corliss Engﬂnes, Brewers’
ana _Bottlers Machmerv VILTER
MFG. CO.. 899 Clinton St., Milwaukee, Wis

CHEMICAL EXAMINATION N

N
DR. H. C. STIEFEL, Bissell Block. Plttqburgh Pa.

ODE e ]

CATALOGUES FREE
UNION ‘MODEL WORKS

ARSE@ 193 CLARK.CHICAGO
MODELS &.EXPERIMENT AL WORK.

Inventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York.

Dies, Tools and Special Machines., Models
and Experimental Work. General Machine Work.
PH. J. BENDER & SONS, Inc., 87 krankfort St.,.NewYork

Experimental & Model Work

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

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

Models and Experimental Work. 1nvent10ns
and Models designed and perfected, Years of success.
Modernshop. M. P. Schell, 507 Mission St., San Francisco

NAME PLATES—STEEL ST, AMPS

EMPLOYEE CHECKS,KEY TAGS &BADGES
J.ROBBINS MFG.C0. 58 KNEELAND ST.
SEND For CATALOGUE ****BOSTON,MASS.

TYPEWRITERS .25

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

Typewrner Emporium. 203 LaSalleSt., Chicago

N

= THE SCHWERDTLE
STEEL STAMPS, LET

BRIDGEPO

RO/ SRAR

Makes Roofs Last
Ten Years Longer

Will Make Your Old Roof Absolutely Water-
proof and Look Better Than a New
One and Save the Price—Will Add
Ten Years to the Life of Any
Roof—Guaranteed

Liquid Samples and Book Showing Various Uses
Sent Absolutely Free on Request

It is useless to go to the expense of putting on a
new roof when you can make the old one good as
new in pomt of service, have it look better and
save the price. ROOF LEAK will do it. Guaran-
teed. It will make an old leaky roof absolutely
waterproof. It will add ten years to the life of any
roof, new or old. It stops and prevents rusting in
tin or iron roofsand arrests and prevents decay in
shingle roofs.

ROOF LEAK is put up in_heavy liquid cement
form and is applied as received. You will se sur-
prised to learn how cheap you can make your old
roof new or make vour new roof last a lifetime It
will not crack in winter or soften in summer, and
is highly FIREPROOF.

ROOF LEAK has been made and sold since 1898 and
is increasing in popularity and use at an enormous rate.
It is being used on the houses, barns and granaries of the
tarmers of the Jand, and on the beautiful homes and
cottages of our cities. The roots of mills, elevators,
store buildings, factories, depots, roundhouses, hotels,
churches and schoolhouses throughout the length and
breadth of the land are being beautified, made whole
and durable by ROOKF LEAK. Huas heen unlonlml by the
U. 8. Marine Hospital service, prominent railroads and
steel works. It gives equally good service on tin, iron,
felt or shingles. When you buy it you bave the assur-
ance that you are not only saving the price of a new
roof, but that you are getting a roof that will last longer,
look better and be better than anything else you could
get. It has been tried and stood the test.

There is but one ROOF LEAK and is sold in our
original kits bearing our signature and trade-mark, not
sold i bulk. Anyone h"vma a roof that he wants to cet
ten years more service from without the expense of a
new roof should write at once and get liquid samples
and interesting book showing various uses, ull of which
will be sent absolutely free on request. Write to-day
and save the price of a new roof or insure the pro-
tonged life of roofs in good condition.

WW 156 Fulton St., Chicago
" 263 Pearl St., New York

MANUFACTURERS OF FINI‘ VARNISHDS

MASUNS NEW PAT. WHIP HOIST

for Cutrigger hoists. Kkaster than Elevators, and hoists
direct from teams. Saves handling at le-s expense.

Manfd. by VOLNEY W. MAGO\I & 0., Inc.
Providence, R. I, U. S, A,

@ Magi;:al Api)a_lratu S.

Grand Book Catalogue Over 700 engravings
25c. Parlor Tricks Catalogue, free.
MARTINKA & CO.. Mfrs., 493 Sixth Ave., New Vork.

When v
name stands for relinbility.
_\v to run and does i,
Oldsmaobiles embody all the ac
ful practical principles in automob

Oldsmobile
Standard
Runabout

Price $0650

%De!ron.

U.S. AL

I 1.Imr| I!L is bl
meed ideas and success-
nstruction

Oldsmobile
Light
Tonneau
Car

Tlhusbrates heloe

Price $950



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

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

Orient Toeau Gar

Price & ®
$525 £

Speed twenty miles per hour. Will climb al) ordinary
grades. The best car for the price in the world.
Write for catalogue
WALTHAM MANUFACTVURING CO.
Waltham, Mass.

GAS and GASOLINE

All Work.

Stationaries, Portables, Hoisters, Pump-

ers, Sawing & Boat Outfits.

5 Send for Catalogue and Testimonials
& State Your Power Needs.

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

[; or
L

TO I’ROVE that Daus’ “Tip.Top” is
the best and simplest device for making
. 100 copies from pen-written and 50
copies from typewntten original, we will
ship_complete duplicator, cap size,
without deposit, on ten (10)
days’ trial.
Price #2,50 lesa $
trade discount of’

Net

All varieties at1owest prices. Best Rallroad

W o 83% per cent, or
The Pelix A. B, Daus Duplieator Co., Daus Bldg., 111 John 8t,, New York

Track and VWagon or Stock Scales made.
Also 1000 useful articies, including Sates,

S [;al B 8 Sewing Machines, Bicycles, Tovls. ete. save

Money. Lists Free. CHICAGO SCALE Co., Chicago, Ill.

MICROSCOPES

Our Microscopes, Microtomes,
Laboratory Glassware, Chemical
Apparatus, Chemicals, Photo
Lenses and Shutters, Field Glasses,
Projection Apparatus, Photo-Micro
Cameras are used by the leading
Laboratories and Government De-

4 partments Round the World. ﬁat:logs

Bausch § Lomb Opt.eCo.

ROCHESTER, N. Y.
New York Chicago Boston Frankfurt, G'y

BRISTOL’S
RECORDING INSTRUMENTS.
Pressure Gauges, Vacuum Gauges. Volt-
¥ meters, Amperemetiers, Wattmeters, and
''hermometers, make continuous records
Day and Night. Will pay for themselves.
Every ingtrument fully guaranteed and
sent on 30 days’ trial. Send for Circu-

lars and Specimen Chart.
The Bristol Comvany, Waterbury. Conn.

SILVER MEDAL PARTS EXPOSITION.

CRUDE ASBESTOS

DIRECT FROM MINES

prRepARED | R. H. MARTIN,

ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING
for Manufacturers use | 220 B’way, New York.

=
Young Men

T

of proved business qualities with
a little capital will find proper
encouragement to locate factories
along the lines of the NORFOLK
AND WESTERN RAILWAY.
References must be furnished.

PAUL SCHERER
Agricultural and Industrial Agt., N. & W, Ry. Co.
ROANOKE, VA.

rFJ

CHBESLY&@

ALLEL _
@P/%RCMMPSAI ANGLEs] (icagolt

SIDES=U-s/A
15 to 21 Olinton Street.

Scientific American

draulicing,
Durabifity,

WONDER of the AGE

Jackson's Patent High Head Centrifugal Pump.

1,000 feet or more and maintain an efficiency of from 707 to 84%.

Kirst choice of the Engineer for City Water Works, Draining Mines, Hy-

Irriéatmg and Reclaiming
conomy and Efficiency.

Guaranteed to raise water

Land. Beats the world for

Catalogue No. 6.

BYRON JACKSON. MACHINE WORKS, - - SAN FRANCISCO, CAL.

WATCHES

We know that our watches will do what we expect of them, theretore, it is ensy to unquestton-
ably guarantee every watch we make, from the cheapest to the most expensive grade.

THE NEW ENGLAND WATCH CO,
7 Snow Hill. London, England

ACCURATE
RELIABLE STYLISH @
DURABLE EFFECTIVE
IN DESIGN

37 Q. 39 Maiden Lane, New York

“ RIDOFUM

(Trade Mark)
‘We mean roaches and water-
1t is easy, if you use
a “Ridofum Roack Trap.”
Send for descriptive circular,
or, better still, 25 cents for
sample trap, postpaid. Lib-
eral terms to agents.

BENNETT PAPER BOX COMPANY
46 Harrison Avenue, Springfield, Mass.

A.W.FABER

Manutactory Established 1761.

LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, INKS, STATIONERS
RUBBER GOODS, RULERS, ARTISTS’ COLORS.

78 Reade Street, New York, N. Y.

Racine Brass & Iron Co.
RACINE, WIS.
~_ > Iron, Bronze & Aluminum .=
~ (astings for Automobiles <~

Water Jacket Cylinders
a Specialty

Correspondence
Solicited

GRAND PRIZE, Highest Award, PARIS, 1900.
Gas ad Gasoline Engines
Perfect mechanical appliances make

Id for absolute safety and economy.

Stationary Engines, 2 to 100 h. p.
Portablc Engines, 8 to 18 h. p.

We have a new catalog, fully describing and illustrating our
line, which will be sent on request.
OLDS GASCLINE ENGINE WORKS
216 River Street LansiNg, MicH.

Avcust 27, 1904.

“The Car that limbs"
Is Climbing in Favor

Write forour freeillustrated booklet N
which fully describes the various Cad-
illac models, and gives address of near-
est agency where demonstrations are
given. As to performancein everyday
service—ask any Cadillac owner. .
CADILLAC AUTOMOBILE CO.
Detroit, Michigan

Member Association Licensed Automobile Manufact'rs.

THE INTERNAL WORK OF THE
Wind. By S. P. LANGLEY. A painstaking discussion
b¥ the leading authority on Aerody namics, of a subject
ot value to all interested in airships. C1E NTIFI ¢
AMERICAN SUPPLEMENTS 946 and 947. Price 10
cents each, by mail. Munn & Company, 361 Broadway,
New York City, and all newsdealers.

Al
\ "iHN\\

i

The

Smith Premier Typewriter Co.
Factory, Syracuse, N. Y.
Branches in all large cities.

Glggrﬁ'fﬁ

Lehigh Portland Cement Co., Ormrod, Pa,
Lehigh Portland Cement Co., Mitchell, Ind.
Lehigh Portland Cement Co., Wellston, Ohio.
Central Cement Co., Coplay, P:

Glerﬁ; gulls Portland

Cuyaga Lake Cement Co., Ithaca, N. Y.

National Portland Cement Co., Durham, Ont.

S8andusky Portland Cement Co., Syracuse, Ind.

Newaygo Portland Cement Co., Newaygo, Mich.

Greﬁ Ngnhem Portland Cement Co., Baldwin,
ic

Midland Portland Cement Co., Bedford, Ind.
Bonneville Portland Cement Co., Siegfried, Pa.
Iroquois Portland Cement Co., Cale onia, N. Y.
Alpha Portland Cement Co., Alph:

‘Whitehall Portland Cement Co.,
Struthers Furnace Co., Struthers, Ohio.
dola Portland Cement Co., Iola, Kan.

a.
ement Co., Glens Falls,

a, N.J.
ementon, Pa.

(r

HAND BOOK OF

Jil

HIS handsomely bound and ar-
tistically printed book now in
the hands. of the printers will
contain 88 pages and will illus-

trate seventy-eight gasoline cars, one car
and its specifications to each page. It is
issued primarily for convenience and in-
formation to the prospective purchaser
of an automobile. The products of .the
principal manufacturers throughout the
United States of America and the im-
porters of gasoline machines are shown
by illustrations and specifications.

Sent upon receipt of six cents in stamps for postage

ASSOCIATION OF LICENSED AUTOMOBILE
MANUFACTURERS

Room 1020 No. 7 E. 42d St., New Yoka

WIRELESS TELEGRAPHY.—ITS PRO-

gressand Present Condition are well discussedin SCIEN-
SRS BRI e Ty
1329: 14§§: lirice’lo cents each, by mail. Munn &
Co., 361 Broadway, New York City. and all newsdealers.

o

enj'o s the
“MISS1

AtLast the Game of Golf

ar privilege of being perfection. THE
VK »—OF THE L1

NKS found in

Mills have been sold the past two years to the following
Portland Cement Works : —
Iola Portland Cement Co.,
Texas.
Wabash Portland Cement Co., Stroh, Ind.
Kansas Portland Cement Co., iola, K’xm.
Alma Cement Co., Wellston, Ohio.
Aetna Portland Cement Co., Fenton, Mich.
Penn-Allen Portland Cement Co., Allentown, Pa.
Martinskci\?ek Portland Cement Co., Martins
e . J.
Wolverine Portland Cement Co., Coldwater,
ich.
Bronson Portland Cement Co., Bronson, Mich.
Quaker Portland Cement Co., Sandts Eddy, Pa.
Diamond I(lliament & Lithograph Stone Co., Chi-
cago, I1l.
Misgisgiﬁxl)él Valley Portland Cement Co., Louis-

iana, Mo.
Belleville Portland Cement Co., Belleville, Ont.
Toledo Portland Cement Co., Manchester, Mich.

That forms an affirmative argument that ought to clinch your orders.
Most work and best work in the least time with the least expense make
the ¢ Griffin Mill ” the King Pin of the world.

Illustrated catalogue shows what you need.

BRADLEY PULVERIZER CO.

92 STATE STREET, BOSTON, MASS.

eculi;

G L
the ‘‘1deal” Scoring Device. Always keeps the
score in sight. Weightless. Accurate. djustable to
any wrist. A transparent cover protects the sheet from
soil. Openings permit scoring with convenience and
despatch. Lift the button and a fresh sheet is instantly
exposed. Made from fine tan Russia.

W. H. WEISSBROD,

Device mailed for Fitty Cents. o

Greenfield, Mass

I§ [ESSOP ST

MILL

Dallas,

Cre

It is free.

|\~ ZorpMorelight
on the Subject

send lor our

GRANITE ROOFING CO.
Irving Building New York

FAINT HEART never
passed the life in-
surance doctor. The
time to getinsur-
ed IS now--

when every
Led. e organ is per-
fectly healthy. Our little book-
let “The How and the Why”
will tell you how easily you
can be insured by mail.

PENN MUTUAL LIFE INS. CO.
PHILADELPHIA

MFRs OF CRUCIBLE
WASHINGT

BE LAZY ™™

as you can do by wearing the “Lightweight”” PRESIDENT SUSPENDER—two ounces,
Any store 5oc and $1.00 or postpaid for choicest patterns.

THE C, A. EDGARTON MFG. CO, Box 310, Shirley, Mass.





