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PROPOSED RELIEF OF THE BROOKLYN BRIDGE
TERMINAL.

It must be confessed that the plans which, after ’

six- months’ work, have been drawn up by the engi-
neers who were appointed to devise the best means
for relieving the crush at the Manhattan terminus of
the Brooklyn Bridge, are distinctly disappointing to
the New York public. Of all conceivable remedies, it
was certainly not expected that these experts would
seek relief for the Bridge by adding more elevated
structures to those which -already disfigure the streets
of the city and encumber its traffic. When we learn
that the.go-called improvements (which inélude, for-
sooth, an elevated structure down the already-crowded

Park Row, across Broadway and down Vesey Street,

passing the venerable and sacred inclosure of St.
Paul’'s Church and Churchyard) are to cost three
million dollars, the conviction is forced upon us that
the disease is preferable to-the remedy.

The recommendations, briefly stated, are that an
elevated road be constructed connecting the Manhat-
tan terminus of the Brooklyn Bridge with the termini
of the two new bridges which are being built across
the East River.

That a double-track elevated road be built down
Park Row, across Broadway and down Vesey Street,
to West Street, and the Cortlandt Street- ferry.

That the second floor of the Brooklyn Bridge ter-
minal be used exclusively as a trolley-car terminal;
that a new stairway be made to the Bridge from Rose
Street; that the present stairway from William Street
on the south side be widened and a corresponding
stairway be built on the north side; and, finally, that
across the whole length of the Brooklyn Bridge the
trolley tracks be separated from the driveway by
curbing. .

With regard to the proposed elevated structures
between the three bridges and to the Cortlandt Street
ferry, the last-named is, for reasons of unsightliness
alone, altogether out of the question. Moreover, we
very much doubt whether there is sufficient cross-
town travel from the Bridge to the ferry to warrant
the construction of a special elevated road to accom-
modate it. As to the proposition to connect the three
bridge termini, it would surely be wiser to await the
opening of these bridges and ascertain just what will
be the natural flow of travel across and between them,
before making any provision to handle or divert that
travel on the Manhattan side. The construction of this
elevated system would be very much in the nature of
a leap in the dark, and as the new East River Bridge,
if. it is completed. under. an honest and capable admin-
istration, will be opened in less than two years’ time,
we think-it would .be:wiser, to-wait at least that long
before moving in .this matter.
posed extensions (as they would actually be) of the
Brooklyn Bridge" trolley -lines. :- :

The‘other recommendations of the engmeers affect-
ing the bridge itself, are;" we-think, generally to be
commended, and the removal of the trolley-track loops
to the second floor of the-Bridge would be advisable,
even if the.elevated Bridge exteasion .should never be
built. . The footway approach to the Bridge would be
cleared of obstruction and-dangers, and, the-car and
fcot-passenger travel would -be’-placed - on -separate
floors.  The provision -of ~extra stairways.and the

needed. - The proposition to place a curb: for the full
length of the Bridge between the trolley track and
the roadways, however, is an improvement, the advan-
tage of which would lie entirely with the trolley roads.
Its object, of course, would be to prevent vehicles from
pulling out onto the trolley tracks, in passing the
slower vehicles ahead. At present a swiftly traveling
carriage, if it overtakes a heavy dray, has to pull out
onto the tracks 1f it wishes to move ahead. Although

- guns mounted in broadside.
-mored cruisers were also completed.

- great naval war.

. esked for a naval station at Tutuila,

- So much for the pro- -
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this is done continually, we have noticed that vehicles
never remain longer on the trolley tracks than is
necessary. Of course, the practice may occasionally
cause delay to a trolley car, but the delay is slight
and comparatively infrequent. If a curb were laid down,
as suggested by the engineers, it would limit the
space available for vehicles to 8 feet, and a dray
moving at two or three miles an hour would have the
whole of the traffic behind it at its mercy for the
twenty minutes or more that it takes to cross from
Manhattan to Brooklyn.
————e e~
NAVAL ESTIMATES.

The naval estimates for the fiscal year ending June
30, 1903, call for a total appropriation of just under
ninety million dollars. This is about twenty million
dollars more than the appropriations for the current
year. The principal increases are one of about two
and a half million dollars for new construction, and
another of two million dollars for armor. Although
the Secretary of the Navy, in speaking of the esti-
mate, stated that it did not cover any recommenda-
tions for increase of the navy over that already author-
ized, it is considered probable in naval circles that
he will recommend the construction of three new
battleships, two armored cruisers and several small
gunboats.

It will be remembered that, although the last Con-
gress did not authorize the construction of any new
battleships or cruisers, the Constructioﬁ ‘Bureau was
ordered to prepare plans for two battleships and two
armored cruisers. The plans for these battleships
are those over which such an animated controversy
has been waged lately in the Naval<Bgard on Con-
struction, the majority of the Board beihg opposed
to the incorporation of double-decked turrets in these
designs, and adopting a plan which included four
12-inch guns 'in turrets and twenty 7-inch rapid-,ﬁre
Plans for the two ar-
The three new
battleships and two armored cruisers recommended
by the Secretary .will be built from the above declgns
If approprlatlons are made_ for these five ships, ‘the
naval list of the Unlﬁed States will show that we have
iwenty ﬁ;‘St-class battleships, under construction - or
authoriZzed. Compared with ‘the other first-class
navies of the world, it will place us second to Great
Britain, which has forty-one battleships, while Ger-
many will come third with sixteen, followed by Russia
with fourteen, France with thirteen, Italy with ten,
and Japan with six. This preponderance in battle-
ships is one of the most encouraging features in any
comparison that we make of our standing with that
of other navies; for although France and Russia very
greatly exceed our navy in the total number and total
tonnage of ships of all classes, and Germany about
equals us, it must be remembered that it is the bat-
tleships that will have to stand the first and last
shock of battle, and that by their numbers and ex-
cellence must be determined the ultimate issue of a
The Secretary is in favor, also, of
the construction of a dozen gunboats, a type of vessel
which, because of its light draft, he considered to be
of special value for service on distant stations and
in our new colonies.

Among other items of importance in the estimates,
we notice the following: For reserve guns for the ships
of the navy, $500,000; for a floating drydock at Ports-
raouth, N. H. $500,000; and for new works at the
Boston navy yard, $1,127,700; while for the New York
navy yard the estimates call for 'an expenditure of
over $3,000,000, in which is included $2,000,000 for
the purchase of land, and $200,000 for barracks for the
enlisted men. Over a million is asked for the Norfolk
navy yard; the estimates for the naval station at
San Juan call for over two and a half million dollars,
the improvements including a new masonry drydock
to cost a million dollars. Appropriations are also
Samoa, for
the Cavite naval station near Manila, and for a com-
plete new naval station at Olongapa.

It will be observed that a considerable portion of
the appropriations is rendered necessary by the en-
larged responsibilities and wider field of operations of
the navy, due to our West Indian and Philippine
possessions. The naval stations are an absolute neces-
sity, for, in case of our being plunged into a naval
war, drydocks, coaling stations and store depots would
be just as essential to the efficiency of our ships as
coal.and ammunition. Although the sum asked for
is a large one, we must remember that the country is

being favored with a period of unparalleled prosperity,
enlarging of the present stairways are also greatly. .

and that the increase in appropriations does not begin
to equal our expanding commercial activity, and our
phenomenal increase in wealth.

@t —
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VIBRATIONS OF LONDON UNDERGROUND.

The new London underground electric road has been
giving considerable trouble of late in the way of vibra-
tions. It will be remembered that the trains circulate,
from the City to Shepherd’s Bush, in tunnels formed
of cast-iron tubes 11 feet in diameter situated at an
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average depth of 60 to 75 feet below the street. Since
the trains have been running a great many complaints
have arisen from the inhabitants of the houses along
the route, and it is stated that the vibrations are
sufficiently marked to have caused cracks in several
buildings. No such effect of vibrations has been noticed
for the other underground systems. A special com-
mission was appointed to look into the matter and
has lately made its report. The commission, after a
careful examination of the locality, is convinced that
serious vibrations are produced in a number of houses
situated along the route of the Central London Rail-
way, and their experiments lead to the conclusion that
these vibrations are due to two causes: first, the too
great proportion of non-suspended weight in the loco-
motives, and second, the want of rigidity of the rails.
In order to obviate the first difficulty the company has
ordered a new type of locomotive which is shortly to
be tested. On the other hand, the engineers are
studying the means of giving greater rigidity to the
rails. When the results of these tests have been made
clear, the committee will be in a position to indicate
the measures to be taken in order to suppress the
vibrations on the Central London system, as well as
the rules to be imposed in the case of new concessions.
In any case the committee is of the opinion, according
to the pi'esent experiments, that by taking special meas-
ures the vibrations of the new lines projected on
the tubular system may be practically suppressed, but
cannot indicate the exact measures to be adopted before
the present tests are finished.
et —
MINING CONDITIONS IN SOUTH AFRICA.

Representatives from a large number of mining com-
panies of South Africa have recently arrived in this
c¢ountry, and report that, in all probability, the out-

put of gold from the Transvaal will not for many
"x'fears equal the amount reached when the Boer war
"began.
~§201d was. produced.

In :August, 1898, 483,000 ounces of refined
The output at the present time
us ~merely nommal In. anticipation of the early ces-
sanon of hostlhtles and immediately after the cap-
ture ‘of Johannesburg ‘by the British, large orders for
material- were sent by the companies to replace that
which had disappeared or deteriorated during the
enforced idleness of the war; but the supplies, though
received at adjacent ports, have not been forwarded,
owing to the continued raids of the Boer forces. The
warehouses at Delagoa Bay and Durban are crowded

‘with :these shipments waiting for a conclusion of

hostilities. Even were there no interruption to rail-
road traffic, mining could not be resumed at once on
account of the dispersal of the laborers, both .black
and white. In October, 1898, the mines employed
116,000 black “boys” and 10,000 whites, and of these
not more than 20 per cent are left. The balance have
either disappeared or emigrated.

The condition of the 51 milling plants on the reef
which were in operation at the beginning of the war
is good. Only one was destroyed, though several of
the plants were run by the Boers to provide funds for
defensive purposes. Those mines producing the high-
est grade ore suffered most. The highest number of
stamps working was in October, 1898, between 4,000
and 5,000, having increased from 3,567 in 1897.

The value of the surface plants of the mines of
the reef is estimated at $125,000,000, and the cost to
place them in as good condition as when closed down
is estimated at fully 40 per cent of the original value.

The purpose of the visit of the South African min-
ing agents to the United States is to inspect the latest
improvements in deep mining. The introduction of
electrical hoisting on the Comstock has greatly inter-
ested them, and will lead to the general adoption of
this agent as a motive power in South Africa, though
cheap water power is not accessible there. The latest
improvements in shaft-driving have been sought, and
in some instances orders for such machinery have
been given.

‘'The agents say there is no improvement in gold-
mining adapted to South African conditions that the
companies are not prepared to adopt. They admit
that their initiative and suggestion of improved min-
ing methods comes from the United States, which
supplies them with the latest inventions and most
efficient machinery.

It is said as soon as peace is assured that South
African mining development will reach enormous pro-
portions. Outcroppings of the Johannesburg extend
for a length of 45 miles, with base dimensions of un-
known breadth or ‘depth. The “Catlin”’ shaft, near
Elandsfontein, 8 by 28 feet, has been sunk to a
depth of 3,750 feet, and is' now the deepest in ' South
Africa. It will be continued until the reef. is inter-
sected. At its present ‘depth- the -rock tempeérature
is 80 deg. At Turfontein a diamond drill has struck
the reef at a depth of 4,800 feet, and a shaft equal in
dimensions to the “Catlin” will be s&mk immediately.
Projects are being entertained to "sink to depths of
10,000 feet, or even more, if necessary. South African
engineers are willing to undertake these abnormal
projects, provided there is a reasonable assurance of
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the existence of ore bodies at these depths. Heat
conditions such as are present in the Comstock lode
are said not to abound in the Transvaal.

It is said that superficial indications point to the
existence of great ore bodies in Rhodesia, and confi-
dent assertions are made that the wonderful produc-
tion of the Johannesburg mines will be exceeded in
a few years by those of the newest of British prov-
inces.

——tl) -t

FEEDING THE WILD ANIMALS.

The feeding of wild animals in captivity, so that
‘hey will thrive and grow contented in their con-
finement, has become a pretty accurate science in
modern times, and the keepers of wild animals in
zoological parks, menageries, and circuses, have at-
tained such success in this direction that it is rarely
an animal dies because of improper feeding. Twenty-
five years ago this was not the case. The mortality
among menagerie animals was considerable, and the
losses were so great that a systematie inquiry was
made in regard to the feeding of wild animals in
captivity. Partly as the result of that inquiry, and
partly because of the accumulating experience in
handling the animals, present methods of feeding have
practically eliminated all danger to the animals from
the food they may eat.

Yet it has been an easy question to solve. In a
wild state the carnivorous animals are gluttons when
they can find the food, but their restless activity pre-
vents any troubles from indigestion or over-feeding.
Likewise the reptiles gorge themselves with food, and
then sleep off the effects for days at a time. In
captivity these same tendencies are apparent, but
wisdom has taught the keepers not to feed the animals
until they were stuffed. This in confinement is not
suited to their health. Regular feeding in prescribed
quantities has been found the most satisfactory, and
the animals are, as a result, kept in much better
condition than when roaming wild, gorging them-
selves with food one day, and starving for a week a
little later. If all other conditions of cage life agreed
with the wild animals as much as this regular, sys-
tematic feeding, the longevity of the creatures would
undoubtedly be much greater than their kind allowed
to live in their natural habitats, subject to all the
uncertainties of food supply.

The feeding of wild animals, birds, and fish in
any large park or menagerie is consequently of scien-
tific interest and value. Something less than $30,000
worth of food is needed annually for the animals,
birds, and fish in the public parks, menageries, and
aquariums in the limits of Greater New York. A
close analysis of the food purchased by this consider-
able sum shows that the largest amount of the money
is spent for meat, fish, and fowl. There are altogether
some forty to fifty different kinds of food used, and
all of it is as good as the market affords. The com-
mon idea that scraps and. waste food can be fed to
wild animals is hardly consistent with modern men-
agerie experience. Such food would in a short time
cause sickness and disease among the animals in
captivity. Hence all the food is carefully selected,
and is of the very best. In feeding the animals fish
the greatest danger comes from ptomaine poison.
Several fine otters and seals have been lost through
feeding them with fish that had become tainted. The
seals, sea-lions, otters, and pelicans are great con-
sumers of fish, and they are fed every morning with
medium-size herring, packed fresh in ice and deliv-
ered daily at the Zoological Park. When it is im-
possible to secure good herring, other fish are pur-
chased and cut up, if too large, to suit the fastidious
creatures who live on a fish diet. These fish-eating
animals and birds are very susceptible to poor food,
and any violent change in the quantity or quality of
it almost instantly causes sickness. Probably more
sea-lions have been lost to zoological gardens in the
past through insufficient knowledge concerning their
food than any other class of valuable specimens. The
slightest taint of the fish produces symptoms which
usually terminate in sickness and death.

The snakes are also very susceptible to the kind of
food given them, and they prove ex'tremely fastidious
creatures when held in captivity. It is impossible to
supply some of the reptiles with the special food they
like, and substitutes are not taken kindly to at first.
Thus the big cobras in their native haunts live chiefly
on other snakes—the small harmless varieties. Now
it is manifestly impossible to secure sufficient small
snakes to supply these voracious eaters at all seasons
of the year. Nevertheless, the keepers of the Central
Park Menagerie and the Zoological Park in the Bronx
make great efforts to collect small snakes for the valu-
able cobras. These come from different points in
considerable numbers, shipments often amounting as
high as 150 at a time. Fed on these lives snakes the
cobras thrive in captivity and appear satisfied with
their lot; but it becomes necessary to appease their
appetite with rats and mice when snakes are scarce.
‘While new cobras will not touch these rodents when
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they are first placed before them, they can sometimes
be enticed to swallow them when tied to the tail of
a small snake or even when stuffed in the skin of a
dead reptile.

The other snakes are fed mostly on toads, mice, and
rabbits. Even English sparrows are purchased in
considerable numbers for the reptiles. The average
prices paid each year for these snake foods are two
cents each for sparrows, four to five cents each for
toads and frogs, and two to three cents for live mice.
At these quotations many boys make quite a little
pocket money, and the Zoological Park managers find
the supply at times greater than the demand, so eager
are the youngsters to feed the snakes. In the winter
season, however, it sometimes becomes a question of
considerable importance how to secure fresh food for
the reptiles. At one time more than a dozen rattle-
snakes had to be killed because of the keepers’ inabil-
ity to find plenty of live mice to keep them from
starvation.

The wild carnivorous animals of the jungle need a
certain amount of meat each day, and if they had
their tastes always gratified they would accept nothing
else; but stale bread is fed to them in addition to
the meat. The bears, monkeys, and other beasts of
the jungle learn to eat bread with evident relish,
but the lions and tigers look forward eagerly to their
fresh meat, and are not satisfied until it comes. About
the usual feeding hour each day these creatures grow
restless and pace anxiously up and down their cages.
The appearance of the keeper with their dinner is a
signal for whines and growls, and when the fresh
meat is thrown to them they snap and snarl surlily
until they have disposed of it. Horse fiesh has been
found an excellent meat for these animals, and a cheap
food at that. It probably forms the principal diet of
the lions and tigers in Central Park, while the Zoologi-

cal Garden bears receive a limited amount of “chuck”

beef every day. )

There is a great variety of food given to the other
animals, and the mess department of the Park is an
interesting place. There the cooks are preparing for
the apes and monkeys custards and puddings made
out of tapioca, oatmeal or rice; chopping meat and
fish for the aquatic turtles, and preparing vegetarian
compounds for the land tortoises. There are great
quantities of cabbages, melons, squashes, and lettuce
piled up for daily use for a long list of creatures which
never touch any fiesh or insects. The birds have
immense granaries where hemp, rape, and other seeds
are stored. Every morning a butcher delivers at the
storage house a huge basket of chicken heads, which
have been chopped off in the markets for use at the
menagerie. These fresh heads are fed to the foxes,
which eat them . greedily, and to some of the small
carnivora. Roots and vegetables and fruits of all
kinds are collected there. These are fed to the elks,
deer, buffaloes, birds, monkeys, and many other crea-
tures to keep their systems in good order. They repre-
sent a sort of medicinal food to counteract any evil
effects of the heavier diet.

Hay, oats, wheat, and cor~ —2turally form a con-
siderable part of the daily diet of the elephants,
rhinoceri, hippopotami, and similar herbivorous
animals. Only the very best hay and grain in the
market are purchased for this purpose. The annual
bill for hay, straw, wheat, bran, middlings, and meal
for the ruminants amounts to something  like $2,600
for the New York Zoological Park; and for meat, fish,
and fowl heads, $3,500. Live fowls, rabbits, sparrows,
mice, rats, frogs, and fish for the reptiles cost about
$2,400, and a similar amount is required for seeds,
fish, meat, vegetables, and grain for the birds. Over
$1,200 is spent for nuts, seeds, grain, bread, and dog
cakes for the rodents, and $1,850 for bread, milk, fruit,
eggs, and vegetables for the apes and monkeys. The
annual diet costs the Park about $14,000, while that
for the animals and birds in the Central Park menag-
erie costs $12,000. The food for the Aquarium costs
about $2,400, and the few animals kept in the Brook-
lyn parks are maintained at an annual expense of
less than a thousand dollars for the food.

G. E W
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ROOF GARDENS ON PRIVATE HOUSES.

The Hospital calls for the construction of glass-
roofed rooms at the tops of private houses, where
children may receive the benefit of open-air play free
from the dust and dirt of the street. It says:

“The desirability of children passing a considerable
portion of their time in the open air is manifest,
while unfortunately it is equally manifest that in
most cases town children cannot obtain fresh air
without inhaling the foulest of dust. Infinitely better
would it be for a child to play about in its roof con-
servatory, as it could do for hours every day, than
to take its perfunctory ‘walk’ or be wheeled through
the London streets at a level of only about thirty
inches from the ground. We notice that at a recent
meeting of the American Pediatric Society, Dr. North-
rup reported that by his advice a sun-room had been
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built on the recof of a private house in New York, &
playroom in which fresh air and sunlight can be
enjoyed without dust, and free from the dangers of
the streets, and that the family for whom the struc-
ture was built had had the satisfaction of finding
that their child, who had been very delicate, grew up
strong and well. But our suggestion is not merely
to build a playroom on the roof, but to make this
glass-covered room itself form the roof of the build-
ing, much as a weaving shed is made to form the
roof of a mill in the textile factories in the north of
England.”
—etl 4 e
SCIENCE NOTES,

The committee having in charge the awarding of
the Pollok prize has decided that none of the devices
shown at Havre are worthy of the large award. There-
fore there will be another competition held at some
future date.

Petrolan, says Parfumeur, is a mineral soap, the
active principle of which is an ichthyol-like compound.
It occurs in bituminous rock ip the Caucasus, is of a
dark color and of the consistence of an ointment, solu-
ble in ether, and does not turn rancid. It finds appli-
cation in the treatment of diseases of the skin, such as
eczema, acne, psoriasis, etc. It acts as an antiseptic
and drying agent without producing irritation of the
skin.

M. Santos-Dumont made another flight on Octobe:
19 and made the trip from St. Cloud around the Eiuc.
Tower and return in 30 minutes 40 4-7 seconds. As
the guide rope was not seized at the starting point
until this time elapsed, he really lost winning the
Deutsch prize by a technicality, as the trip only took
twenty-nine minutes, thirty seconds. ‘It is possible
that the technical committee, which meets October 22.
will award him the prize, which is morally his al-
ready.

The Kress airship was tested at Tullnerbacher,
Lower Austria, a few days ago. The air ship was pro-
pelled by a 22-horse power motor. The idea of Herr
Kress, who has been working upon the problem for
over twenty-five years, was to sail first on the water,
and when the propellers drive the airship at a speed
of 35 feet a second it would rise and sail in the air.
He found on trial that when sufficient speed was
reached the airship would rise, but when it was only
a few feet above the surface a terrific squall turned
it over and it went to the bottom of the lake. Herr
Kress had on a life belt and so escaped drowning.

The English Chancellor of the Exchequer proposes
the levy of an import tax upon diamonds. It is esti-
mated that the output of the De Beers syndicate in
South Africa alone amounts to $20,000,000 per annum,
while a large quantity is also imported from Brazil.
Therefore a large sum would be realized, even at 10
per cent, from this source of revenue. The principal
difficulty that militates against the maturing of such
a scheme is the collection of the tax, but it is antici-
pated that this difficulty will be easily overcome. It
is stated that the result of such a tax will be to drive
the diamond-cutting industry to the Continent of
Europe. The major portion of the diamonds dispatched
to Britain are in their raw state, and it is not expected
that the cutting firms would pay 10 per cent upon the
raw material, but would establish markets for their
goods upon the Continent where no such taxation
exists. The Continental retailers would also have the
advantage of being able to dispose of their goods 10
per cent cheaper than the English vendor.

Dr. Allan Sturge delivered a very interesting address
before the British Association for the Advancement of
Science held at Glasgow, on “The Stone Age of Man
and his Coexistence with the Ice Age.”” After alluding
to the researches of Archbishop Ussher and Prof.
Flinders Petrie, he recounted his own investigations
on the subject. He exhibited some stones that he had
himself discovered, and which he estimated were fash-
ioned thousands of years before patination occurred.
Patination, he explained, alone takes thousands of
years to mark the stones in the manner in which those
he had discovered were marked. The scratches on the
stone he adduced to the effect of ice, and.the flint must
have been fashioned by a paleolithic man some thou-
sands of years before those glacial epochs which come
round once in every 20,000 years. An interesting dis-
cussion followed, mainly led by Dr. John Evans, the
celebrated archeologist. Dr. Evans severely criticised
Dr. Sturge’s theories, and explained away the supposed
patination marks as due to the chemical constitution
of flints; the peculiar strata in which they had been
found; or possibly its utilization by the paleolithic
man for scraping oily matter from animalg’ skins,
by which means the flint had become impregnated with
sufficient oil to permit it to resist patination for an
interminable length of time. He also endeavored to
point out that the scratches supposed to be due to pat-
ination were not actually the results of the action dur-
ing the glacial period, but were. due to the presence
of sand.
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A CLEVER PIECE OF MOLDING.
The accompanying photograph, for which we are
indebted to Mr. John W. Kelton, foreman of the N. C.
& St. Louis Railway, represents an ingenious and

A REMARKABLE WORK OF MOLDING.

Single brass casting, representing *‘the old oaken bucket.”

unique piece of mechanism, the work of Mr. Daniel
Galvin, of Paducah, Ky., a skilled artisan and a molder
of more than local repute. The casting is of brass,
and represents his interpretation of the old but ever-
popular song, “The old oaken bucket, the iron-bound
bucket, which hung in the well.” The
entire representation, from the bottom
of the pedestal to the top of the cap-
tion, with the one exception of the
buckets and chain, was done at a
single cast, and therein is the charm
of this pretty toy. The dimensions of
this truly admirable piece of mechan-
ism are 12 inches high by 4 inches
square, the well house being 23
inches high, 2 inches long, and 1%
inches wide. We are informed that it
has elicited much favorable local com-
ment, both as regards its intrinsic
merit, and as a display of remarkable
ingenuity in the art of molding.
———— > ———————
A WOODEN SMELTER STACK.

By the courtesy of Mr. A. Rica,
general manager of the Compaiiia
Minera de Peiioles, we are able to pre-
sent illustrations of a lofty smoke-
stack of most unique construction.
The stack was built by the above-
named company at Mapimi, Durango,
Mexico, some four years ago, at a
cost of only $10,000 Mexican currency.
Wood was used in its construction,
because of its cheapness, and because
of the distance of the smelter from
the nearest brick works. The saving
in cost will be seen when it is stated
that a stack of similar capacity, built
in brick, would have cost fully $40,-
000. .The stack is 180 feet in height
and the dimensions of the fiue are
10x10 feet. The fiue proper is con-
structed of one-inch matched fiooring
lumber, and the whole of the inside
is lined with No. 22 corrugated roofing
iron. As is clearly seen from the
illustration, the stack is secured
against overturning by a system of
inclined wooden bracing, consisting of
posts, ties, and waling pieces, which
closely resemble, in the method of
framing, the tall timber trestles which
are used so largely on our Western
railroads. The bracing is built chiefly
of 4x6 and 6x 6 inch lumber with a
small -number of 8 x 8 sticks. The
inclined posts are carried down to a
footing which consists of stout tim-
ber trestles, as shown in the illustra-
tion. The whole of the work was
completed in six weeks’ time by Mexi-
can labor, the only white men em-
ployed being the contractor and a car-
penter. The cost of the lumber laid
down at Mapimi was $60 per thousand
feet board measure. The fumes from
the smelter are carried off by means

condition, although it has been carrying off
for three years the arsenical fumes from four
to six 60-ton blast furnaces.

launched from the yard of Messrs. Smith &

sioners.
equipped for the purpose of- dealing with the
extensive system of moorings on that river.
The work which this vessel will have to carry
out is-of a most varied description, such as
driving screw moorings into the bed of the
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of a masonry conduit, which is shown clearly in the
illustration. Of course, the most serious risk in a
stack of this kind is that from fire, and to control
any outbreak, a platform has been erected at every
40 feet of the height of the stack, and on this plat-
form is a length of hose, which is connected to a 2-
inch water main. Should the corrugated iron lining
burn out and the timber be attacked, the smoke issu-
ing from the side of the stack gives timely

extinguish the fire before any serious injury
was done to the stack. We are informed that
the corrugated iron is standing the test of

notice, and it has proved a simple matter to ‘ -

service, and that the stack is to-day in good

© B>
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An interesting type of vessel has been

Co., shipbuilders, of Newcastle-on-Tyne, Eng-
land, to the order of the River Tyne Commis-
It has been specially designed and

river; lifting and paying out cable chains; ex-

amining and repairing moorings; assisting in

salvage operations, and so forth. The vessel

is 80 feet in length with a beam of 25 feet and a
depth of 8 feet 6 inches. She is divided into four
watertight compartments, with pumping equipment.
for sinking and raising the craft, as the exigencies
of the cases may require. She is built of steel with
a strong superstructure suitable for the handling of
heavy gear and buoys, and has a massive bow davit
with a lifting capacity of 40 tons. She also carries
a crane swinging through an 18-foot radius, and cap-
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able of lifting 5 tons. The boat is supplied with a
center well 10 feet square, through which opening the
appliances pass for connecting the screw mooring at
the bottom of the river to the capstan.

A LARGE WO00D PULLEY.
Wood pulleys, by reason of their superior frictional
qualities, are being used in large numbers and of all

A LARGE WO00D PULLEY.

cizes. Split wood pulleys can also be secured to the
shaft without taking the shaft down, as they are
built in two or more sections. One of the largest all-
wood, belt-transmission wheels running in the United
States has recently been constructed by the Reeves
Pulley Company of Columbus, Ind. It is made in
quarters, and the whole pulley is built up of a large
number of pieces of southern Indiana oak. Its diam-
eter is 16 feet, the face is 31 inches, and the bore 814

inches. Its exact weight is 13,440

Interior diménsions, 10 feet by 10 feet ; height, 180 feet.
WOODEN SMELTER STACK AT MAPIMI, MEXICO,

pounds. Compression bolts at the
hub serve to bind the various sec-
tions together.

—_————

Consul-General Hughes, of Coburg,
reports that a railway to connect
Iwakopmund and Windhoek, in Ger-
man Southwest Africa, is in course of
construction. Last year, 194 Kkilo-
meters (120 miles), from Iwakop-
mund to Karibib, were completed, and
traffic was opened on that portion a
few months ago. For the fiscal year
1901, 3,000,000 marks ($714,000) have
been appropriated for continuing the
line toward Windhoek. After the
whole line is completed, it is planned
that two freight trains shall be run
daily and two passenger trains weekly.
Twenty-eight double engines and four
single’ engines will be provided for
that purpose; the latter are principally
to help the trains up steep grades. In
the construction of the passenger cars
particular care will be taken to offer
every possible comfort and protection
to travelers, who otherwise would have
to suffer severely in the hot climate of
that region. It is proposed that seats
shall be provided which, by turning,
can be converted into beds. The cars
will be protected by sunshades, dark
glass, and window screens. Stations
will be established at Iwakopmund,
Windhoek, Okahandja, and Karibib.
The last, being well provided with
good water, will be the central and re-
pair station of the new line.

—_— e o—

A new railway for connecting the
center of Africa with the sea has been
sanctioned by the British government,
from Chiromo to Blantyre in the
British Central Protectorate. Blan-
tyre is the center of the coffee-grow-
ing country, which is one of the most
extensive industries in this part of
Africa. It has, however, suffered
keenly from the want of rapid com-
munication with the sea, for the
growers have been unable to trans-
port their produce expeditiously to
the coast, and have also been unable
to have their stores, provisions, and
agricultural implements dispatched to
them with the requisite celerity. This
new railroad, however, will place
Blantyre in direct communication with
the sea, and will result in great de-
velopments of this the richest part of
East Africa.
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ELECTRIC LIFTING MAGNETS.

One of the newest and most ingenious devices for
the speedy and economical handling of material in
great manufacturing plants which has been intro-
duced in. the industrial world is the lifting magnet.
There are several different types of the apparatus,
but they differ only in detail. These magnets are,
to a certain extent, a development
of the idea embodied in the toys
with which children pick up needles
and other bits of steel, but each is
directly connected with an electri-
cal power transmission line which
furnishes the current for holding
the metallic material against the
face of the magnet while the latter
is being raised or lowered or moved
from place to place. The magnets
are now employed not only in the
ordinary handling of steel and iron
plates, bars, billets, etc.,, but also
in stacking or placing them in racks
and in loading them into or un-
loading them from railroad cars.

The operation of the magnets is
simple in the extreme. The mag-
net is attached to the hook of a
crane and connected to the main
wires of a crane circuit, or if
preferred it can be installed on
an independent circuit, direct-
connected with the dynamo.
The magnet is lowered on to
the material to be lifted, the
current turned on and the hoist
raised, whereupon the plate, billet,
or other form of material is lifted
by the magnet. When the load has
been brought to the proper place it
is lowered into position, the current
cut off and the magnet raised, or if
desired the load can be dropped
without the magnet being lowered.

A very striking example of the
possibilities of the new lifting de-
vices is afforded at the yard of the New York
Shipbuilding Company at Camden, N. J., where
all the cranes designed for use in handling ship
plates are equipped with electro-magnets, the
magnet in each case being controlled by the
engineer of the crane. Thus, instead of its being
necessary, as has heretofore been the case in ship-
yards, to employ a gang of half a dozen laborers to
lift with crowbars each plate to be moved while a
chain is slipped underneath, and then go with the
plate to its place of deposit and release the chain
by a similar process, only one man is required in
addition to the engineer. The latter brings the electro-
magnet over the plate, turns on the current, and the
plate, now the armature of the magnet, may be lifted
and carried to any part of the shop. At the outset of
the experiments with the lifting magnets it was found
that there was a remote possibility of danger always
present, from the fact that the current might at any
time be cut off in the dy-
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In handling billets or other material of similar
shape, two, three, four or even more pieces, up to the
full length of the magnet, can be picked up and
handled at one time. In handling small thin plates,

the current from the magnet will pass through a
number of them, lifting several plates at a time. If,
on the other hand, a magnet picks up more plates than

HANDLING PLATES AT THE SHEARS BY LIFTING MAGNETS.

required, the excess can be dropped off, one at a time.
If desired, also, the magnet may be so designed as to
only pick up one plate at a time.

In plants where the electro-magnets have been intro-
duced, a rather unique method has in some instances
been foliowed in handling boiler heads and other thin
plates. Piles of plates lying flat have been tilted to
one side, so that the lifting-face of the magnet could
come in contact with the edges of the material, and
thus quite a number of pieces have been transferred
from one place to another simultaneously. In handling
long plates two or more magnets are used, in order
to prevent bending or sagging. It has been discovered
also that by the exercise of.a little care magnets may
be dropped on a plate in such a manner as to raise
the plate from a flat to a vertical position ‘and suc-
cessfully handle it in this position or deposit it in a
rack.

The ordinary magnets have a lifting capacity of
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were moved; and finally six billets, each weighing
730 pounds, were raised and transported. Owing .to
the size of the -material, three magnets were utilized
to lift a :3,000-pound steel plate over twenty-seven
feet in length and nearly a yard wide, - and
the three magnets also raised a plate of this
size from a flat position preparatory to placing
it in a rack on -edge.

A NIGHT EXCURSION CAR.

There seems to be no end to sp:<
cialties in the way of cars for street
railways. The increase of mileage
around our great cities has resulted
in creating a great demand for ex-
cursions, and it is possible in many
places to travel eight or ten miles
for five or ten cents, and the trolley
has even invaded Fairmount Park,
passing through some of the most
delightful sections of that great
pleasure ground.

The St. Louis Transit Company
has constructed a special roofless

- ‘summer car, for hot weather serv-
ice, running to Creve Cceur Lake
each evening. The car is appro-
priately named ‘“Moonlight” and -is
built much on the lines of the or-
dinary summer car, except that no
part of it comes between the passen-
gers 'and the sky. It was built un-
der the supervision of the master
mechanic of the St. Louis Transit
Company in the shops of the com-
pany, and is 46 feet 5 inches lorr
and 8 feet 214 inches wide. It i
equipped with sixteen cross seats
and can comfortably accommodate
ninety-six passengers.

The tower which supports the
trolley stand is not roofed over;
this enables every passenger to
have an unobstructed view. No
lights are used above the seats, ex-

cept a small cluster to illuminate the registers. The
remaining lights are placed underneath the car body,
parallel to the running board. The registers are oper-
ated by bell cords running parallel to the footboard
and with cords extending up to the side posts. Elec-
tric bells are also provided on each post, and there is
also an electric bell for the conductor to signal the
motorman, and one for the motorman to signal the
conductor. The car makes two trips every evening
and the distance covered is 20 miles. We are indebted
to Mr. J. Boyle Price, of the St. Louis Transit Com-
pany, for the foregoing particulars and for our pho-
tograph.

New Range Finder. .

At the meeting of the British Association for the
Advancement of Science in Glasgow, Prof. George
Forbes described a new folding range-finder for infan-
try. This device is of the type known as a “one-man

portable-base' range-finder”

namo room without warn- —
ing, but this is guarded
against in most plants by
the use of current from a
storage battery.

In many cases a crane
operator can load and un-
load material by means of
the magnets without any
assistance whatever from
other operatives. The sav-
ing in time and labor in
the handling, stacking,
loading and unloading of
steel or iron plates, bars,
slabs, billets, ingots, etc.,
is variously estimated at
from . fifty to seventy-five
per cent, although in the
handling of plates a still
greater saving is attain-
able. Otherwise expressed,
the utilization of one of
these labor-saving devices
ordinarily means a saving
of the services of from
three to five men, and the
work may be performed in
less than half the time.
In many minor ways, too,
the new plan of handling material is an improvement.
For instance, there is no necessity for the loss of time
consequent to shifting the chain in order to get the
load to balance, as commonly had to be done under
the old system of handling plates, and moreover expe-
riment has proved that magnets will actually lift and
handle material where a chain would slip.

ST. LOUIS NIGHT EXCURSION CAR “ MOONLIGHT.”

five tons each. However, they are seldom if ever taxed
to their full capacity. At a recent test a single mag-

net lifted five billets, each weighing 240 pounds, and

later lifted a billet 15 inches by 15 inches by 5 feet
in size and weighing 3,820 pounds. Then four billets,
each weighing 145 pounds, were moved by the magnet,
after which three billets, each weighing 730 pounds,

) and is eminently accurate
up to 3,000 yards. Al-
though founded upon the
Aidi instrument it pos-
sesses none of the disad-
vantages which character-
ized the latter apparatus.
The British Navy is pro-
vided with the Barr and
Stroud finders, which are
stated to supply the requis-
ite accuracy. A one-man
instrument convenient in
weight, shape and porta-
bility, has long been
deemed necessary. It
should be so accurate that
at a range of 3,000 yards
the possibility of error in
the hands of a capable
man should not exceed 2
per cent, and should be so
simple and easy to compre-
hend that only a short
training would be neces-
sary to enable the manipu-
lator to understand and to
handle it eapably. The
Forbes range-finder is a
small folding aluminium
base 6 feet in length- and a field glass. A square _tube
constitutes the base, with a hinge in the center, and
at each end of the base there is a doubly reflecting
prism.. In use the rays of light reflected from a dis-
tant object: strike the outer prisms, are then trans-
mitted along the tube, and strike the center prisms,
and are reflected into the two telescopes of the binocus-
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lar attached to the base, in directions parallel to the
rays which strike the outer prisms. By measuring
the angle between these rays the distance of the object
being surveyed is determined. The measurement of
the angle is aecomplished by means of two vertical
wires, one.of which is placed in each telescope and
which are seen by the two eyes. One wire is fixed, but
the other is rendered movable by a small micrometer
screw. This latter is operated until the second wire
merges, as it were, into the first, and the two appear
as one. This has been ascertained to prove accuracy
to 2 per cent at 3,000 yards. Prof. Forbes contended,
however, that single coincidence was not so accurate
as stereoscopic vision, since by the latter the wire
appears to stand out in bold relief against the picture,
and the slightest movement of the micrometer screw
immediately shows whether the wire is near or farther
away than the object being observed. Prof. Forbes’
instrument complete weighs 4 pounds, the base weigh-

ing 3 pounds, and the binoculars 3 pounds. The latter -

apparatus has a magnifying power of 12 diameters.

Automoblile News,
The boilers of steam motor carriages in Chicago
must be inspected by the regular boiler inspection
department of the city.

A service of motor-cars has commenced to run
between Piccadilly Circus and Putney. The fare is
eight cents, and the journey occupies half an hour.

A doctor with a strong penchant for the motor-car
has written to the London Times suggesting motor-
car driving, “fully up to the legal limit,” as a means
of administering the open-air treatment to consump-
tive patients. He says he has been much struck by
the beneficial effects produced by a 30 to 50 mile motor-
car drive. Along with a feeling of marked exhilara-
tion, an increased appetite, and improved sleep, there
is a heightened healthy glow which after a few days’
treatment tends to become permanent. The tendency
to cough is much diminished.

The Austrian Minister of Railways has ordered from
the Vienna Daimler Motor Company a motor car for
service upon the railroads. In reality it is a motor rail-
road car. It is of the same dimensions as the ordinary
third-class European railroad carriage, with thirty-
two seats and corridor extending through the center.
Under the floor and attached to the foundation frame
is the four-cylinder motor of 30 horse power, together
with the usual mechanism and supplies. The car is
to attain a speed of thirty miles per hour. Only one
man will be necessary to drive it. Such independently-
propelled cars in Austria are faster than the fastest
trains.

Pasteur Institute Figures for 1900.

Aoccording to the figures which have been published
for the year 1900, 1,420 persons have undergone the
treatment for rabies at the Pasteur Institute. Of these
11 have died of the rabies. In the case of 6 of these
latter, the death has occurred within 15 days after the
end of the treatment, and one person was taken with
the rabies in the course of the treatment. These seven
cases will not be counted in the following table, as
after experiments made with dogs, it is supposed that
the nervous centers of the persons who have died
within the 15 days have been invaded by the virus
before the cure could be fully efficacious. The figures
show, thus, 1,413 persons treated, 4 dead, giving a
percentage of 0.28. In the last ten years the number
of persons treated ranges from 1,800 to 1,400, and the
number of deaths from 7 to 3. The persons treated
at the Pasteur establishment are divided into three
classes, as ‘follows. A. The madness of the animal
which had bitten the patient was proven experiment-
ally by the development of the malady in animals bit-
ten by him or inoculated with his virus. B. The
madness of the animal had been shown by a veterinary
examination. C. The animal is only suspected of
rabies. M. Viala gives in the following table the dis-
tribution of the cases in these three classes, for the
year 1900:

Bitten on On the On the

the Head. Hands, Members. Total.
PER P = 7 =
| <] = =]
g d § § ,g 3 § 5|81 8 3 8
E ZIslEI218|E|E|s| 8 |E|s
Bl& A& Bl1&| & [A|A
Cage Avereeen.| 200 0 0 1109] 8 1275 50| 1 |2.00] 179| 4 |2 28
Case Boon.. 78! 0 0 {555/ 0 1 0283/ 0 u| 86/ 0]0
Case C... ... 28| 0| 0188/ 0|0 (1590 0| 875} 0]0
Total......... 18] 0| 0 {852} 8 [035/44z] 1 1022 1,420 4 [0.28

From the point of view of nationality, the 1,420

persons treated are divided as follows: England, 14;
Germany, 4; Belgium, 5; Denmark, 2; Spain, 2;
Greece, 2; British Indies, 56; Switzerland, 1;

France, 1,334,

Mr. Peter Nissen has vsuccessfully passed through
the Whirlpool Rapids in his “Fool Killer II.,” which

we illustrated in the SciENTIFIC AMERI¢AN for October
12, 1901.

Scientific dmerican,

Engineering Notes.
Iron ore is being shipped to the United States from
Spain, and a vessel which carried a cargo of iron
ore returned with a cargo of steel rails.

Flywheel accidents can be provided for by insur-
ance policies covering all damages to persons and
property caused by the breaking of the fiywheels.
The wheels are inspected before the policy is issued
and at regular intervals thereafter.

A company is being formed at Amsterdam for

working a coal deposit on the islands of Java and

Borneo, says The Engineer. The greater portion
of the coal obtained will be held at the disposal of
ocean steamers.

According to German reports, the Greek government
has just granted a concession to the British Eastern
Railway Company for building a new railway between
the harbor of Pireus and the Greek-Turkish frontier.
This will connect all the Greek railroads with the
so-called International Orient Roads, making com-
munication with Greece less complicated than at pres-
ent.

The British Naval Department has authorized the
construction of a sixth submarine boat. It differs from
the preceding vessels, which are of the Holland pat-
tern, and also from the French type in many respects.
It is not quite such a fast traveler as the French
boats, but it will be able to rise and to descend with
greater facility and celerity. A tdrpedo tube is placed
at the extreme forward end of the boat, while four
18-inch Whitehead torpedoes are to be carried. The
gear is also being arranged so that the torpedoes may
be discharged while the boat is either stationary, run-
ning at any speed submerged, or awash. The boat is
to be fitted with a horizontal rudder in addition to
the vertical pattern. Automatic means also determine
the angle of diving or ascending, and also prevent
the possibility of descending to excessive depths. The
men who have been selected for manning these sub-
marine vessels are to receive double pay. The first
boat, which is nearly ready, is to be attached to the
first-class battleship ‘“Formidable,” for service in the
Mediterranean.

The Egyptian government, which is about to place
extensive orders for locomotives for its railway, has
been carrying out some exacting tests with English
and American locomotives manufactured by Messrs.
Nelson Reid & Co. of Glasgow and Baldwin & Co.
respectively. The trials were carried out on the sim-
plest and fairest lines. The American engines were
similar to the English type in every respect, with the
exception of the boiler pressure, which was 160 pounds
per square inch as compared with 140 pounds per
square inch on the English engine. The total weight
of the train hauled by the American engine was 443
tons, while that drawn by the English locomotive was
555 tons. The coal in each case was carefully weighed
for the respective engines, at the starting point, but
6 hundredweight 98 pounds was allowed each engine
for raising steam preparatory to the run. The trial
trip extended from Gabbari to Cairo, a distance of
130 miles. When the engines arrived at Cairo the
remaining coal was recorded and the consumption of
the English engine was found to be 26 hundredweight.
According-to the official report of this competitive trial,
the English engine is advocated as being much more
economical in working and more efficient.

A bill for the purpose of reclaiming the Zuider Zee
from the sea is to be brought before the Dutch govern-
ment. The scheme is to inclose and subsequently to
reclaim the vast semi-lake or sea which lies behind
the Hook of Holland. To carry out the project a dam
will first be constructed across the mouth from Wier-
ingen in North Holland to Piaam in Friesland. This
dam will be provided with a series of sluice gates,
through which the water of the Zuider Zee will be
pumped into the North Sea by means of powerful
steam pumps. Work will then proceed on the south-
west corner, and the remaining portion will be left
as a fresh-water lake owing to the overflow of the
River Yssel. There will be two sections of reclaimed
areas. One will be the Wieringen area, 831 miles in
extent, containing 72 miles of fertile land; and the
other will be the Hoorn area, with 12114 square miles,
of which 107 miles will be fertile land. It is com-
puted that the completion of the work will occupy
approximately eighteen years. The dam shutting out
the North Sea would be finished in nine.years, and
the Wieringen section of reclaiméd land would be
ready for cultivation at the termination of fourteen
years, while in the eighteenth year the Hoorn section
would be completed. The cost of the undertaking will
be about $39,000,000. A large number of villages
mostly occupied by fishermen, will have to be swept
away, and the compensation paid to the owners for this
part of the work alone will amount to a large sum.
As a means of compensating the fishermen it is sug-
gested that the government should supply the fisher-
men with new boats and tackle, as their existing craft
are not capable of fishing in the North Sea,
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Electrical Notes.

Tests have recently been carried out upon three
220-volt, 200-watt Nernst lamps in Germany. The
lives were severally recorded as 124, 293, and 369
hours. All three lamps were ‘destroyed because the
glower feeding wire melted close to the incandescent
body. The voltage was continually 220 volts. The
candle power dropped from 146 candles at the start
to 99 after 100 hours, 81 after 220 hours, 60 after
300 hours, and 48 after 350 hours, the watts con-
sumed per candle being 1.33, 1.91, 2.19, 2.68, and 2.89
respectively.

According to the eighth edition of the list of cables
just published by the International Telegraphic
Bureau of Bern, the Gummi Zeitung says, there exist
1,380 government-owned cables of a combined length
of 39,851 kilometers, and 370 cables owned by private
companies of a total length of 318,286 kilometers.
The principal company, which disposes of 93 cables,
of a total length of 73,223 kilometers, is the Eastern
Telegraph Company of London. The longest cable
is the one connecting Deolen, near Brest, with Cape
Cod, Mass.,, laid down in 1898 by the Compagnie

- Francaise of Paris; it measures 5,878 kilometers.

A recent number of the Bulletin de la Société Intex-
nationale des Electriciens, says Insurance Engineering,
contains a paper read before that society by Janet, in
which he gives the results of a number of laboratory
experiments made to determine the insulation resis-
tance of various types of gloves worn by electric work-
men when handling live wires. The experiments were
performed with the gloves first dry, then wet, the
testing voltage being 105 in each case. In the dry
test the gloves were filled with mercury and suspended
in a bath of mercury; .in the wet test fine sand, damp-
ened with acidulated water, was substituted for the
mercury. The resistance in megohms ran from zero
to 52,000 dry and from zero to 420 wet. On test by
high-tension alternating currents three samples broke
down at very low voltage, while three others broke
down at 1,000, 2,000 and 11,000 respectively. The senti-
ment expressed in the discussion which followed the
reading of the paper was, that insulating gloves can-
not be generally relied upon as an effective protection,
and that wiremen with gloves should not touch bare
conductors, but only such parts as are already insu-
lated.

The contracts for the conversion of the tramways
of London to electric traction are exciting keen inter-
est in the electrical world. They will be among some
of the largest known, since the work will represent a
total expenditure of approximately $15,000,000. The
ordinary track and slot rails, fastenings, tie bars, are
to be of English manufacture, but there is no such
stipulation in connection with the electrical plant and
the cross-overs, since it is thought that the British
manufacturers cannot supply these special lines on
equal terms with the German or American manufac-
turers. The conduit system has been selected, and it
is estimated that the cost will be from $75,000 to
$100,000 per double mile. Several difficulties will be
encountered in laying the conduits, which will con-
siderably retard the progress of construction, owing
to the labyrinth of pipes a few inches below the sur-
face of the street. It is doubtful whether any other
city in the world possesses such an intricate under-
ground network of pipes and cables as does the city of
London. It is confidently expected, however, that
the electric tramways will be open for traffic in Jan-
uary, 1903.

An electric railway is projected between London
and Brighton, a fashionable resort on the south sea-
coast of England. Many business men in the city have
their homes there, and it is anticipated that the new
line will carry them to and fro much more quickly
than existing facilities. The distance by the present
railroad is approximately 60 miles and the journey
is covered by express trains in about an hour. The
new line, however, will be practically straight, measur-
ing 463, miles—only a quarter of a mile in excess as
the crow flies. It is proposed to run a half-hourly
service of trains from both termini. The London
terminus will be at Westminster in the West End. The
train will be composed of four coaches of the American
type and two Pullmans, for first-class passengers. The
fare for the round trip will be $1.25 first-class, and
75 cents second-class; single trips to be half the round
trip rates. There will only be three curves, but each
of these will have a wide radius, so that they will
not be felt. Power is to be derived from two generat-
ing stations, one at each end of the railroad, each
developing 10,000 I. H. P., and each carriage will be
equipped with its own motor, gathering the current by
means of an electric brush running on a copper ribbon
laid between the rails. One feature of the railroad
is that it does not touch a single public building or
church throughout its entire length. The shield tun-
nel will be requisitioned for boring the tunnels through
the hills. The effect of this railroad will be to develop
Brigh7on, which is already a large town, as a resi-
dential quarter for city men.
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THE RUSSIAN BATTLESHIP ¢ RETVIZAN.”

Th__g first-class Russian battleship “Retvizan” pos-
sesses special interest because of the fact that she is
the first important foreign battleship to be constructed
in an American shipyard. The first foreign orders for
warships of the modern type were those given by the
Japanese government to the Union Iron Works of San
Francisco and the Cramp Shipbuilding Company of
Philadelphia, for two high-speed cruisers. Both of
these vessels have been built and delivered, and each
of them considerably exceeded the contract speed.
FFollowing closely upon the trials of these vessels an
order was placed by the Russian government at the
Cramps’ yard for the construction of a battleship and
cruiser.

kind in the world. The battleship which forms the sub-
ject of our front page illustration has recently under-
gone her builders’ trial, on which she attained an aver-
age speed on a 12 hours’ trial of 18.8 knots per hour.

The “Retvizan,” as she is called, is a first-class bat-
tleship of 12,700 tons displacement. In size and speed
she may be compared with our own vessels of the
“Maine” class, as is done in the table below: )

Maine. Retvizan.
Length........ . ... 388feet. 374 feet,
Breadth 72 feet 214 inches. 72 feet 2 inches,
Draft......... 22 feet 6  inches. 25 feet.
Displacement 12,300 tons. 12,700 tons.
( 4 12-inch. 4 12-inch.
| 16 6-inch. 12 6-inch.
Battery... ......... 3 1 6 3-inch. 20 3-inch.
8 6-pounders. 20 3-pounders.
l 10 small caliber. 6 1-pounders.

The “Retvizan’” is protected by a belt of armor 9
inches in thickness which extends from 4 feet below
the waterline to 3 feet above, reaching to the level of
the protective deck. The latter is 2 inches in thickness
on the flat and 4 inches on the slopes. It commences
to slope at the level of the top of the 9-inch belt, and
descends to a junction with the bottom of the belt
below the waterline. The space between the slope and
belt is occupied by coal bunkers. A projectile, before
penetrating the engine
or boiler rooms, would
consequently have to
penetrate 9 inches of
Krupp steel, from 6 to
10 feet of coal and 4
inches of sloping Krupp
armor. The coal would
equal in resistance
about 3 inches of verti-
cal steel, and the 4-inch
slope would be equiva-
lent to 6 inches of steel,
thus giving a total re-
sistance equal to a ver-
tical belt of 18 inches of
steel, which is the thickness carried by our vessels of
the “Oregon” class.
would be equal to more than 18 inches of solid steel,
for the reason that two successive face-hardened sur-
faces would have to be broken through, a test which
would, unquestionably, break up any projectile that
exists. The protective deck is carried the full length
of the vessel, and curves down to meet the stem and
stern. At the stem it is merged into the framing of
the ram-bow, and being 3 inches in thickness and of
turtle-back form, it gives enormous stiffness to the
ram, and would assist in transmitting the shock of
ramming to the whole structure of the vessel. Above
the 9-inch belt amidships, and between the protective
and the gun decks, is worked another belt of armor,
6 inches in thickness. This will prevent rapid-fire
shells from penetrating and bursting beneath the guns
on the gun-deck above.

The bulk of the rapid-fire armament is carried on the
gun-deck. Amidship, above the 6-inch belt of armor
above referred to, is a battery of eight 6-inch rapid-
fire guns in casemates, each gun having a considerable
train forward and aft. The casemates are protected
by 5 inches of steel and the armor is carried athwart-
ships at each end of the battery as a safeguard against
raking fire. The 9-inch and 6-inch belts of armor
are also carried athwartships to connect with the
armor of the barbettes, thus forming a completely in-
closed armored citadel amidships. At the four corners
of the superstructure deck, above the- central citadel,
are four 6-inch rapid-fire guns, of which the forward
pair can be trained dead ahead and the other two
dead astern. These guns are protected in front with
5 inches of steel, and they are inclosed in the rear
with a wall of 2-inch steel, thus forming a completely
inclosed casemate. :

Forward of the central battery on the gun-deck are
tour 3-inch rapid-fire guns, each with a protection of
2 or 3 inches of casemate armor, while aft of the
battery are six rapid-fire guns of the same caliber.
The uppér or main deck is flush throughout the ship,
and is broken only by the amidship superstructure.
Forward and aft of the superstructure are two ellipti-
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The latter had her trials last year and -
achieved a speed of more than 23 knots an hour, thus '
taking rank as one of the very fastest vessels of her

In reality this triple protection
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cal balanced turrets, carrying 10 inches of Krupp
steel. In each turret are placed two 12-inch, 40-caliber,
breech-loading, rifles of the standard type manufac-
tured by the Russian government. Both the turrets and
the guns are operated electrically. An interior view
of these turrets impresses one with the fact that the
manipulating gear of both the guns and turrets is of a
compact and serviceable design. There is an absence
of complication and an abundance of working space
for the gun-crew. The guns are mounted very close
to the roof of the turret, according to the regular Rus-
sian practice, and the roof itself, which is of 3-inch
Krupp steel, is slightly curved to clear the muzzles of
the guns when the latter are elevated or depressed.

This battery, as it stands, is a numerous and power-
ful one, but the Russians, even more than ourselves,
believe in a multiplication of guns, and outside of the
twelve 6-inch and 3-inch rapid-firers, above mentioned,
there are twenty-six smaller guns which are mounted
on the boat-deck, the bridge and the fighting tops.
Forward and aft on the boat-deck, there are dis-
tributed twelve 3-inch rapid-firers, while on the for-
ward and after bridges, immediately above these, are
eight others of the same caliber. These guns have
a range of fire from dead-ahead to abeam. There are
also six one-pounders in the two fighting tops. With
such a numerous rapid-fire battery, a specially large
supply of ammunition has to be carried, 2,400 rounds
being supplied for the 6-inch guns alone. Three
hundred and eight rounds are carried for the 12-inch
guns, which is considerably above the number of
rounds ordinarily carried in modern- battleships for
the main battery. Special provision is made for the
supply of ammunition, electric hoists being installed
throughout the ship.

The vessel is driven by triple-expansion engines,
and steam is supplied by Niclausse water-tube boilers
of a combined capacity of 16,000 horse power. The
normal supply of coal is 1,016 tons, but it is possible
to stow 2,000 tons aboard if so desired.. As compared
with our battleship ‘“Maine,” it will be seen that the
main battery is not so powerful. our vessel, which
is about the same displacement, carrying sixteen as

DECK PLAN OF RUSSIAN BATTLESHIP.

against twelve 6-inch rapid fire guns. This, however,
is somewhat offset by the larger number qf 3-inch
rapid-firers installed on the “Retvizan.” The Russian
government is so secretive in all matters affecting its
naval department, that very little is known to the
public about the present state of its ordnance. The
guns, both 12-inch and 6-inch, appear to possess fea-
tures in common with both the Canet and the Krupp
types, although' modifications have been introduced
in accordance with Russian ideas. The 6-inch rapid-
fire guns are of 45 calibers, or 5 calibers less than
our new 6-inch guns. It is believed that the Russians,
like the Germans, favor a heavier projectile and lower
initial velocities than we do, having in view the con-
sequent gain in remaining velocities, and greater pene-
trative ability at long range. Compared with our
6-inch naval gun, recently illustrated in the ScieNTIFIC
AMERICAN, the Russian piece is considerably more
complicated. The recoil and return to battery are
controlled by a combination of glycerine cylinders
and recoil springs. These springs, of which there
are four, are located in the open on each side of the
recoil cylinders, and certainly detract from the appear-
ance of the piece, besides rendering it more liable to
disablement by flying fragments of shell. The breech
mechanism, moreover, is considerably more compli-
cated than the modified Welin breech mechanism
which was recently adopted by our navy.

The “Retvizan,” taken altogether, is unquestionably
an exceedingly fine representative of the up-to-date,
first-class battleship. She has high speed, large fuel
capacity (for it should be mentioned that her double
bottom is to be utilized for carrying a certain amount
of liquid fuel); the battery is numerous and thor-
oughly modern; while the ship itself has a high free-
board, and is remarkably free from those towering
superstructures which disfigure many modern battle-
ships,. especially in the French navy. On going through
the vessel we ‘were impressed with the fact that in-
flammable material was practically non-existent. The
decks are of steel and the partitions are of the same
material, as are the shelves, boxes and general furni-
ture. The Messrs. Cramp are to be congratulated on
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having turned out such a thoroughly handsome and
effective vessel.

Emery=Coated 'Tools.

The use of emery tools has been limited because
the material does not lend itself readily to shaping;
we are practically confined to grinding surfaces of
simple forms, says The Engineer. The galvé,mc
process invented by Joseph Rieder, of Leipzig, how-
ever, allows us to make use of any kind of emery
powder, and to arrange it in various shapes, so that
we are presented with a new style of emery tool.
Rieder is known as the inventor of the electro-engrav-
ing process, whose characteristic feature is a machine
which returns the plaster negative to its position with
mathematical accuracy, so that the galvanic etching,
which has to be interrupted several times a minute
to secure uniform electrolytic action, practically re-
mains continuous. In order to fix the emery sand on
the tools referred to above, he first coats the emery
with a varnish obtained by dissolving wax or paraffin
in benzin. Graphite will adhere to the grains when
they have been treated thus, and in this way the
emery surface is made electrically conductive. The
tool, e. g., a disk, is placed in the sulphate of copper
bath, and the prepared sand dropped on it. Each grain
will become embedded in a coating of copper, and
the grains will thus be fixed just as gems have been
mounted for some time by means of a galvanoplastic
process. The sand can also be treated with a glycerine
paste, which is then applied to the surface to be cov-
ered with emery. As soon as a thin film of copper
has settled on the steel, the glycerine is washed off
with hot water, and the copper film is afterward
thickened in the bath. In this way emery tools are
obtained, which are said to wear very well. Their dis-
advantage is that they do not cut deeply, because the
interstices are filled up. But such disks can be re-
volved at a much higher rate than we could venture
to adopt in the case of an ordinary emery wheel of the
same dimensions. Another advantage is that we can

construct tools of this kind in almost any shape—
hollow drums,

cutters of various profiles, reamers,
convex Or concave
lenses, knives, engrav-
ing tools, and even
files. When the elec-
trolytic file-sharpening
process came up about
ten years ago, the in-
vention was ascribed
to and claimed by sev-
eral inventors. In that
case- the file is the
anode. Here we have
a cathodic process
which may also have
occurred to several
scientists, though we
are not aware that anybody but Rieder has put emery-
coated tools on the market.

Agriculture Along the Yukon.

The outlook for gardening and some agriculture in
the cold interior region of Alaska, along the Yukon,
is made quite encouraging by official reports recently
received at the United States Department of Agricul-
ture at Washington. Prof. C. C. Georgeson, who is
in charge of the Alaska experiment stations, has spent
the summer in the interior and along the Yukon Val-
ley, visiting the experiment station established by
the Department of Agriculture last year at Rampart,
just outside the Arctic Circle, and other points where
experiments were arranged for. Good gardens were
found all along the route, especially at Eagle City
and Holy Cross Mission. Although the season was
unusually late this year, new potatoes, cabbage, cauli-
flower, beets, and other vegetables were ready for the
table before the middle of August, and lettuce, rad-
ishes, and turnips grown ‘n the open had been in
use for some weeks. Flower gardens containing a
large variety of annuals grown from seed furnished
last year were in full bloom. At the station at Ram-
part, rye, seeded the previous fall, wintered perfectly
and was ripe in July. Spring-seeded barley had
ripened about the middle of August, and there was
quite a prospect for oats and wheat to mature.

Extensive areas of excellent land were found on
the Lower Yukon upon which there was an abundant
and often luxuriant growth of grasses over six feet
in height. The abundant moisture and long days dur-
ing the summer months account for the surprising
luxuriance of vegetation in that far-north region.

One of Prof. Georgeson’s assistants will make a
trip overland from the Yukon Valley to Prince Will-
iam Sound, taking the trail from Eagle City. This
will afford opportunity for a reconnoissance of that
region, which is reported to contain large tracts of
land well suited to agriculture. A report of this trip
and of the season’s operations of the Alaska stations
as a whole will be submitted to Congress in the early
winter.
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FRENCH MILITARY FOLDING BICYCLE.

Both the bicycle and automobile are meeting with
favor from the army authorities in Europe. The
bicycle has ceased to be considered purely as a means
of locomotion for pleasure, and is now regarded as
an efficient mount for soldiers.
For scouting and the convey-
ance of dispatches, the bicycle
is without a rival, being noise-
less, occupying small space and
affording a very insignificant
target to the rifle fire of the foe.
It is reliable, and a bicycle com-
pany or division is very mobile.
The wheel also affords the enor-
mous advantage over the horse
in that it requires no forage sup-
plies.

At the recent maneuvers of
the French army the bicycle
demonstrated its great value.
The wheel which we illustrate
was invented by Capt. Gerard,
of the French army, and can be
folded up and carried on the
back. The frame is strength-
ened by a second tube running
parallel with the first, thus giv-
ing the machine great rigidity.
These two tubes, owing to their
considerable diameter, reduce
the vibration that plays so great
a part in the expenditure of
energy by the bicyclist. At the
center of the right-hand side of
the parallelogram forming the
frame, there is a ball joint.
Each of the parallel tubés is
divided in the center, and the
ends, which are beveled, are held in place, when the
machine is opened, by coupling sockets. When the
ends of the tubes are exposed by loosening the sockets
and shoving them back upon the rings, the front part
of the bicycle can be folded around onto the rear
half, the wheels being superimposed. If desired, the
bicycle may be divided into two parts, while the
handle “bar can be removed from
the steering head. A novel form
of brake is also provided. The
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ulating the sprinkler, the oil being stored in ordinary
commercial tank cars. Extending the length of the

car is a four-inch pipe with provision at either end
for making connection by means of rubber hose with
the oil supply. The main pipe is connected near the.

FRENCH MILITARY FOLDING BICYCLE.

middle of the car with a branch pipe, which in turn
carries the oil to three sections of two-inch pipe,
which constitute the sprinkling device.

One of the two-inch pipes mentioned is suspended
transversely below the car and extends the full length
of the cross-ties. Swinging from either side of the
car is one of the other sections of two-inch pipe, and
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when in extended position, they reach out on either
side over the slight embankment on which a rail-
road roadbed is usually placed; whereas when the
car is in a cut they reach up the slope on either side
to a height of two or three feet. The oil escapes
through slits, each about three
inches in length by one inch
wide, cut in the under sides of
the three pipes comprising the
sprinkling mechanism.

The side arms of the sprinkler
are each supported at the outer
end by a chain controlled by a
hand wheel, so that they can be
readily raised or lowered to con-
form to the character of the
roadbed. Moreover, each side
sprinkler is yieldingly held, so
that no serious damage is likely
to result should it strike an ob-
struction. To control the flow
of oil from each pipe there is
provided a two-inch, quick-act-
ing gate valve, worked by a
lever, and these are supple-
mented by globe valves fitted to
the main supply pipe. at either
end of the car, to which there
may be attached, should it be
found desirable, lengths of rub-
ber hose fitted with hand spray-
ers. The latter are frequently
of service in sprinkling portions
of the roadbed beyond the reach
of the fixed pipes, and can of
course be utilized in the event
of the temporary derangement
of any of the regular apparatus.

For oiling a roadbed a train
is made up of a locomotive, one of possibly two tank
cars for carrying the supply of oil, and the sprinkling
car proper. With so light a train it is possible for
the locomotive to also supply steam or compressed
air to aid in ejecting the oil, although this is very
seldom necessary. The oiling train usually proceeds
at a speed of about four miles an hour, and an aver-

age of two thousand gallons of
oil a mile is used.

wheel is of such a height that
the bicyclist can maintain such
a position in the saddle that he
can at any moment touch the
ground with his feet.

OILED ROADBEDS.
BY WALDON FAWCETT.

The plan of making roads
dustless by incorporating crude
oil into the dust of an ordinary
earth road for the purpose of
holding the dust down and se-
curing a permanent roadbed has
been introduced successfully on
highways in various parts of
the country, particularly in Cal-
ifornia, and the same scheme is
now being utilized to secure
dustless roadbeds on several of
the principal railroads of the
country. In the case of these
steam roads, the officials in most
instances made a trial of the
dustless process purely as an
experiment, and were, at the
outset, far from sanguine of suc-
cess; but the system
has proved 'so satis-

VIEW OF COMPLETE OIL-SPRINKLING TRAIN, SHOWING SIDE SPRINELER IN ACTION.

factory that it is be-
ing rapidly extend-
ed, and at the pres-
ent time there is an
aggregate . of over
one thousand miles
of oiled roadbed on
the various railroad
lines of the United
States.

For the operation
of oiling a roadbed
the sprinkling ma-
chinery is attached
to an ordinary flat
car, and the regular
railroad employés
are capable with a
little instruction of
manipulating it sat-
isfactorily. The oil-
sprinkling car pro-
per is simply for
carrying and manip-

BEFORE OILING, SHOWING DUST RAISED BY EXPRESS TRAIN,

For sprinkling purposes there
is now manufactured a special,
non-inflammable, and practically
odorless oil, which is of an ex-
ceedingly high fire test and low
gravity, thus virtually eliminat-
ing all danger of combustion.
Some odor is noticeable after

U p.—,‘f';, B o application; but this disappears

bR within a few days. When a
stretch of roadbed is oiled for
the first time the expense en-
tailed for oil ranges from $32
to $45 a mile, according to the
distance the oil must be trans-
ported; but subsequent sprink-
lings do not need to be so thor-
ough, and the annual expense
for oil seldom exceeds $16. Of
course it is highly essential that
no oil come in contact with the
rails, and to preclude the pos-
sibility of this, shields almost
two feet in length are fitted on
the sprinkling car above each
rail.
The main advantages claimed
for oiled roadbeds are found in
the reduced expense
of track mainten-

AFTER OILING, SPEED OF TRAIN 60 MILES PER HOUR.

ance and the preser-
vation of - ballast.
The oil destroys all
grass, weeds, and
vegetation in the
ballast; forms a
waterproot covering
or soft crust, which
prevents water from
penetrating below
the surface, and con-
sequently prevents
the loss of bal-
last by abrasion
from rains and
floods; prevents
frost in the ballast
with the consequent
“heaving” of - the
track, and by pro-
viding a water-repel-
ling coating pre-
serves the cross-ties.
The veduction of
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wear on the machinery, a partial elimination of hot
boxes, and the saving of the furnishings of cars are
incidental qualifications claimed for the new plan.
The most ingenious recent use of oil on highways
is its employment to render certain roads in the
vicinity of Redlands, California,
adapted to the use of automobiles.
Under normal conditions the roads
in Southern California are not at
all suited to the use of horseless
vehicles; but so successful has been
the oil treatment inaugurated in
the vicinity of Redlands, with spe-
cial reference to the requirements
of the motor vehicles, that automo-
biles have of late become quite
common in that section of the State.
In order to enable a comparison
between the expense of sprinkling
the roadbed of a steam road and
that entailed for similar service on
ordinary thoroughfares, it may be
noted that in California, where the
idea of using crude petroleum resi-
duum on roads originated, a con-
tract was some time ago entered
into, whereby an incorporated com-
pany agreed to care for an immense
mileage of roads, putting on three
applications of oil during the sea-
son, and keeping the roads free
from dust from May 1 to December
1 for $204 a mile. In some parts
of the Golden Gate State, where oil
is not merely used instead of water
to keep the dust down, as is the
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and covered: with canvas, of ‘serpentine form, which
were suspéndéd by ropes one on each side of the car
"‘and followed the undulations of the waves. The height
of the balloon was regulated by drawing them more
or less out of the water, and he could thus keep the

plan of the contracting company
above mentioned, but is employed
also as an important element in
making a permanent roadbed, the oil is poured on at
the rate of 150 barrels to a mile, and not ‘infrequently
the quantity is in excess of this amount.

In order to make the oil thin and active in move-
ment, it is customary in California to apply the oil
hot, the temperature ranging from 200 deg. up. In
some instances the oil is obtained directly
from the refineries at a temperature rang-
ing from 250 to 300 deg.; while in isolated
localities heating plants have been installed,
usually consisting of steam coils running
through the storage tanks at the supply
station. The oil wagons or hauling tanks,
each holding about 20 barrels, or 840
gallons, are jacketed to retain the heat.
0il has in some instances retained sufficient
heat to be of service at a distance of twelve
miles from the heating tank; but as a rule
no attempt is made to transfer the heated
oil more than six or eight miles.

0>

COUNT DE LA VAULX’S BALLOON TRIP
ACROSS THE MEDITERRANEAN,
BY OUR PARIS CORRESPONDENT.

Count Henri de la Vaulx has attempted
to make a balloon trip across the Mediter-
ranean from Toulon to Algeria. A ballooh
shed wes erected on the beach near Toulon,
and the trip began October 13.

M. Hervé has been working on the prob-
lem of steering balloons upon the sea for a number
of years. His first experiments were made with the

“National,” a balloon of 1,500 cubic yards, in 1886,

in which he crossed the Channel from Boulogne-sur-
Mer to Yarmouth, over a traject of 240 miles. In these
experiments he used two flexible floats made of cordage

THE BALLOON PARTIALLY INFLATED AND THE BASKET.

balloon at the desired distance above the sea. The
steering device consisted of a kind of floating rudder
attached to the balloon by a long rope, and by .vary-
ing its angle the balloon could be steered to 60 degrees
on each side of the wind. These experiments were
quite successful, and M. Hervé was able to deflect

;\.

THE “SERPENTS” USED IN STEERING.

his balloon toward the west and land at Yarmouth,
while the wind was ‘blowing north, and made without
accident the long voyage of 24145 hours over the sea.
This. duration was only surpassed 14. years after by
M. Castillon de St. Victor and M. Mallet. .In the
present trip M. Hervé used the old “serpents” with

THE BALLOON HOUSE AT TOULON.
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a third floater made of wood. The serpents are each
30 féet long and 7 inches in diameter at the middle,
made of cordage covered with canvas, the whole well
water-proofed; each weighs 180 pounds. The wood
floater made for this occasion is about 16 feet long
and 12 by 18 inches’ section, and
weighs 1,300 pounds. It is made up
of fifteen pieces jointed together so
as-to give a great flexibility. Like
the serpents, it floats on the water
and may be wholly or partially
raised by a rope. In the recent trip
the ropes of the two serpents were
attached to the ends of a support
above the car, and the large float
was hung from the middle.
The steering device is essentially
a kind of floating rudder whose
position may be varied from the
balloon. Two of these “deviators”
will be used, but only one at a time,
according to the conditions of the
weather. The first of these is of
the same type as in the Boulogne-

Yarmouth experiment. It consists
-of a series of concave blades about

2% feet long and 8 inches wide,

held parallel to each other by iron

.straps. The deviator is attached to

the balloon by two -ropes, and re-
- mains in a nearly horizontal posi-

tion. When the ropes are of the
same length the blades are perpen-
dicular to the direction of the bal-
loon and there is no deviation, but
only a certain resistance; but if one
of the ropes is shortened the blades
take an oblique position and the
apparatus diverges rapidly to the
right or left, drawing the balloon with it. It possesses
an enormous power, owing to the large surface and
the concavity of the blades. The whole is arranged
so as to fold into a small space when not in use. With
this form of deviator it is necessary, in order to change
from one direction to the other, to pass through the
perpendicular position, or point of maxi-
mum resistance. In the case of a strong
wind may not be advisable to do this,
and a second form has been devised which
offers less resistance and is more easily
managed. It consists, as the figure shows,
of a set of parallel blades joined together
to form a solid box or frame, and the blades
take a vertical position in the water. A
strap at each end carries a rope passing to
the balloon. When the ropes are of unequal
length the deviator takes an oblique posi-
tion and gives a steering effect; when the
ropes are equal the blades become parallel
to the direction of movement and there is
no deviation and but little resistance. This
instrument is, in fact, a multiple rudder
of the simplest form. Both these deviators
have been designed to keep at a certain
depth. below the surface of the water by
giving a certain inclination to the curved
blades. or. to the box so as to give a down-
ward pull which compensates for the up-
ward pull of the rope, and this is the same
at all speeds, according to the well-known laws of
resistance.

The balloon, called the ‘“Méditerranéen,” was con-
structed for the experiment by M. Mallet, and has a
diameter of 56 feet and a capacity of 3,800 cubic yards.
It was filled on the spot by a hydrogen generator.

THE BALLOON ON THE BAY OF BISCAY.
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The balloon will raise about 7,500 pounds total weight.
The Suspension of the car has been designed so as to
support the floats and steering apparatus. The ropes
of the balloon are attached to a horizontal cross-
bar, and from this swings the car in one plane. To
the cross-bar is attached a wood framework which
projects out horizontally on one side and carries a
set of pulleys for the maneuvers, over which the
ropes pass down into the car. The two serpents hang
down from the ends of the frame and the wood floater
hangs from the middle. This arrangement will be seen
in the figure. A novel feature is the arrangement for
using water as ballast. At each side of the frame is
suspended a light brass cylinder, which has a tube
passing above and another which hangs down into the
water.
the water rises in the cylinder. The lower tube may
be drawn up by a rope and the cylinder is thus
emptied at will and the height of the water is always
known. The cylinders are about 4 feet long and 20
inches in diameter, and each contains 40 gallons. The
car of the balloon, shown in the engraving, has been
designed to give great rigidity and also to accommo-
date all the different appliances; a set of horizontal
Projections pass all around the inside and afford a
brace as well as a set of shelves. The middle or
“deck” of the car is thus left entirely free, as is quite
necessary for these maneuvers. The car measures
about 6 by 8 feet-and 4 feet deep, and weighs only
450 pounds. It is entirely surrounded by a water-
proof canvas which is brought up to a considerable
height above it, leaving only an opening for the
maneuvers. This renders it floatable, but in case of
emergency a set of life-preserver bags has been placed
all around the inside and it will float even without
the canvas.

There were four aeronauts in all, and two were

occupied with the maneuvers while the other two
slept upon a circular platform of canvas which is
stretched across below the balloon. It is intended to
keep the balloon about 25 or 30 feet above the sea.
It was kept swelled out into spherical shape by an
air-bag in the interior which is filled by a horizontal
air-fan worked from the car. The balloon carried a
number of instruments, some of which are of a novel
type, as well as a powerful projector, fed by a primary
battery, to light up the apparatus in the sea, also
a large signal light and the usual marine signal lamps.
A novel feature is the use of acetylene buoys, conical
vessels of sheet iron containing carbide of calcium,
which when thrown into the sea give a brilliant light
and indicate the passage of the balloon as well as
afford points of alinement for the route. :
. The party started from Toulon at 11:30 P. M., Octo-
ber 12, followed by the cruiser “Du Chayla,” and
carrier pigeons were received a few hours later stating
that the balloon was driven by a north-northeastern
wind and was traveling at a high speed, the weather
being fine and all were well. Unfortunately the enter-
prise was not to be crowned with success, for on
October 15 the cruiser was sighted returning with the
balloon and her passengers which she picked up ten
miles east of the St. Laurent lighthouse. When Count
de la Vaulx landed he stated that the weather had been
very bad on the preceding day. A hard east wind
drove the balloon toward the coast of Spain and a
heavy rain also fell. The balloon had almost reached
the Spanish frontier, the St. Laurent light being a
small port in the Department of the Eastern Pyrenees.
The passengers in the balloon feared that they would
be blown ashore, so they decided to abandon the
voyage and signaled the cruiser to take them on board.
This was done with only slight damage to the balloon
and with no injury to the passengers or scientific
instruments. - The voyage lasted forty-two hours.
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A Bank on Wheels.

One of the most brilliant ideas of modern times
has just occurred to the local authorities who admin-
ister the public moneys of the town of Mezieres, in
the Ardennes. The new scheme consists in an “auto-
mobile savings bank.” The term requires some
explanation.

The inventors apply it to a new sort of motor car
which they are having built. The vehicle is pro-
pelled by electricity and-contains four seats, one in
front and apart from the -others, for the driver.
The three places behind are arranged round a revolv-
ing table in the middle of the car, one at each side
and one at the rear of the . vehicle. Writing desks
are fitted over each of the three seats and devised
in such a way that they can be either folded flat
against the sides of the carriage inwardly or opened
outwardly. The central table also contains desks,
hesides book shelves and a small metallic strong box.
Such is the new automobile. The use to which the
authorities of Mezieres intend to put their invention
is as follows:

The car will travel round thé country, making stop-
pages of an ‘hour or so on prearranged days in the
different localities of the department. The passen-

When the air is exhausted by a small pump'
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gers will be two. clerks of the:lacal treasuty.admin-
istration and a cashier. The¥: will carry:with them a

complete collection of savings: bank .beoks, registers

and forms, and the third of the aboye. mentioned
officials will be empowered to receive moneys. Our
readers will have now divihed the purpose of the
financial authorities of Mezieres. It seems that these
gentlemen, assembled in council lately, came to the
conclusion that something should be done to encour-
age thrift among the peasantry of the Ardennes. On
the other hand, it was recognized that the saving
propensity was already very marked among the coun-
try folk. What was needed was that the adminis-
tration should meet their wants half way. The peas-
ants put by their earnings thriftily enough, but fre-
quently fail to invest them in savings banks because,
especially in the busy summer months, they have
little time for journeying to the few principal towns
where the offices are situated. So the authorities
determined upon sending the savings bank to the
country folk instead of waiting any longer for the
latter to find time to come to the office. :

The description of the vehicle whlch the authori-,

ties have had built, accoerding to their own designs,

requires no further explanation except to say that’

the movable desks are intended for use by the pub-
lic,c hence the arrangement by which they can be
opened outward over the road. It is reported that
the scheme meets with the unqualified approval of
the savings bank clerks, whose days hitherto through-
out the flne season have been spent in musty offices.
But, contrary to what might have been expected, the
public does not look upon the innovation with unal-
loyed delight. Some suspicious persons have spread
a rumor that the administrative motor car will not
always convey savings bank clerks, but will occa-
sionally bring—--more often, perhaps, than would be
desirable=-that unwelcome visitor, the tax collector.
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Increased Cycle Exports,

In view of the steady annual decrease in the expor-
tation of American bicycles from 1897 to 1900, inclus-
ive, recent statistics, indicating a stronger demand
abroad for them, are interesting.

The latest official statement on the subject, pre-
pared by the Treasury Department at Washington,
gives the amount of the cycle exports up to August
1, 1901. In July the value of wheels shipped to the
United Kingdom was $37,140, as against $25,396 in
July, 1900. For seven months ending with July, 1901,
the total of the cycle exports to that: country was
$354,196, as comparad with $348 223 'during a similar
period last year.

For the one month named, the exportation of bicy-
cles to France was even more satisfactory than that
to England, wheels to the value of $23,030 having
been shipped there during July, 1901, as against ship-
ments amounting to only $7,202 in the corresponding
month of 1900. For the first seven months of this
year, though, the total exports to that country were
slightly less than those of 1900.

Cycle exports to Central America and British Hon-
duras have never been large, but in July of this year
they exceeded, by about $300, those of the same month
last year, and for the period ending on July 31 last
they exceeded the exportations of that perlod in 1900
by nearly $3,000.

A striking increase is noticeable in the shipments
to China. In July, 1901, the wheels sent to that
country were worth $28,849, whereas, in July, 1900,
cycle exports amounted to only $1,914; and in the
first seven months of this year the shipments to
China represented a value of $41 991, as against $16,294
in 1900.

Although the cycle exports to Africa in July of
this year were somewhat less than those of the same
month in 1900, the total value of the shipments for
the seven months exceeded by almost $20,000 the
value of last year’s exports for that term, this year’s
figures bemg $46,780.

Increases are also recorded in the exports to San
Domingo, British Australia, British North America,
and the British East Indies, while the statistics show
little change in the value of the shipments to Cuba,
other islands of the West Indian group and parts of
Asia and Oceanica. '

It is true that the value of the exports to some
other countries continues to decrease. Germany, for
example, imported American wheels to the value of
$160,866 during the flrst seven months of this year,
whereas, during the same period of 1900, her imports
amounted to $303,715.

In South America, also, the sales of wheels made
in the United States are not what they should be,
and this is conspicuously the case in Argentina;and
Brazil. In these two countries, as in other parts of
South America, bicycles of German make appear just
now to be the most popular; but this state 6f things
is due, for the most part, to. the activity manifested
there by the German cycle agents and the lack of
push exhibited by the representatives of American
manufacturers.
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Takihg it all in all, however, Uncle Sam’s Wheels,
in spite of the lively competition in the cycle indus-
try all over the world, are holding their own.
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The Snoqualmie Falls Power Plant.

To the cities of Seattle and Tacoma will be carried
20,000 horse power instead of the 8,000 now in use at
these places. This will be brought about by the en-
largement to double its present capacity of the plant
now deriving its power from the Snoqualmie Falls.

Of all power plants in existence, this hydro-electric
installation is probably the most interesting. In the
last six months it has been visited by engineers from
all over the world who testify with high praise to its
correct design and the superior excellence of its
mechanical operation. With a most varied service that
includes electric traction, mill and factory power, as
well as ordinary illumination, the entire load of the
Snoqualmie system is operated in multiple, and with
a regulation of less than 2 per cent.

Two years have passed since the first current from
Snoqualmie Falls was carried into Seattle and Tacoma,
and in this short time the initial installation has
proven too small. The capacity of the plant is to be
enlarged to meet the increasing demand for power in
these cities. At the Falls, distant 44 miles from

Tacoma and 32 mriles from Seattle as the crow flies,

are installed in a rock-excavated chamber four gen-
erating units, each consisting of a water wheel direct-
connecting to a 2,000-horse power three-phase alter-
nator. At the same transmission voltage now em-
ployed, 30,000 volts, it is proposed to carry 12,000
horse power more into the cities mentioned, making
a total output of 20,000 electrical horse power. )

The water wheel contract will not be let for 60
days. If an impact wheel is used, there will be a
single wheel on each end of each generator shaft, and
each wheel will be driven by a single jet of water 14
inches in diameter, the two jets combined being suffi-
cient, under the existing head of 270 feet, to give the
requisite power. The two water wheels and the gen-
erator between will be built on a single holiow shaft
of oil-tempered nickel steel.

The present underground generating station, which
is 200 feet long, is to be lengthened out 150 feet up
stream to make room for the new installation. A
new penstock is to be built which will carry 50 per
cent more water than the old one. The transmission
that is to parallel the old line will require 125 tons
of aluminium wire, and the order for it has already
been placed. At Tacoma, a large and commodious
brick sandstone sub-station is now being erected. The
entire cost of these improvements will be in the neigh-
borhood - of $400,000. The work is to be vigorously
prosecuted, and it is expected that the first of the new
generators will be delivering current into Seattle and
Tacoma within the next nine months.

The generating machinery will consist of three 3,000
kilowatt, 4,000 horse power, rotating-field generators
of the two-bearing type, generating a three-phase cur-
rent at 1,100 volts and 7,200 alternations. The speed
is to be 100 revolutions per minute. Each generator
will require an exciting current of 320 amperes approx-
imately, at 125 volts. For exciting these three gen-
erators a 200 kilowatt, eight-pole, direct-current gen-
erator of the two-bearing type is to be used. At 175
revolutions per minute it is to deliver under normal
load a current of 1,600 amperes at 125 volts.

The current which is generated at 1,100 volts is to
be raised to a line potential of 30,000 volts by nine-
1,000 kilowatt, oil-insulated, water-cooled transform-
ers. These are to be delta-connected on both the
primary and seéondary sides. It is estimated that
each transformer will weigh 11,000 pounds, and require
500 gallons of oil. The switchboard that is to be in-
stalled is to consist of 14 panels of white marble, and
is to be of the special type that was furnished for the
original installation. Instead of the Niagara type
single-phase indicating wattmeter that is now in use
on the present switchboard, a poly-phase, long-scale
indicating wattmeter is to be used. Where formerly a
field-plug switch was used a double-pole field switch is
to be employed. The standard equipment of synchron-
izing lamps .is to be replaced by a single-pole plug
switch, mounted on the generating panel and con-
nected to a synchroscope, which will be mounted on
the multiplying panel.

The increased capacity of.the generators will neces-
sitate placing three single-pole main switches, instead
of one three-pole main switch. The circuit breakers,
which are to be non-automatic, will be on an extension
panel above the main instrument panel. A. W. C.

Another Antarctic expedition is being organized in
Scotland. The fund for the cost of equipping the ves-
sel has been started by a donation of $25,000. Capt.
Bruce, who has had much valuable experience in con-
nection with both Arctic and Antarctic exploration,
will command the expedition. It is anticipated that
a start will be made in the autumn of next year.
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SOMETHING ABOUT ANCIENT AMERICAN SAURIANS.
BY J. CAKTER BEARD.

The vast region known as the Western Plains, so
interesting to visitors, not more on account of the
unparalleled magnificence of the scenery than of the
curious and wonderful development of its geological
features, including, as it does, the tremendous cafions
of Colorado, the lava fields of Dakota, the strange
painted cliffs of the National Park and the extraor-
dinary geyser region of Wyoming, is the paradise of
the paleontologist, for here lived and died the un-
counted generations of reptiles that peopled the ancient
earth and the waters of North America during the
Mesozoic era. But, while all this region affords fruit-
ful fields to the fossil hunter, Kansas has proved the
most prolific tract for those who, like Prof. S. W.
Williston, *fave made something of a specialty of
ancient American sea saurians.

Of the twenty-five or thirty species which, as yet,
have been found distinctive among all the specimens
collected, Dakota has contributed three, Mississippi,
Alabama, Carolina and New Jersey, together, abbut
ten, and Kansas twelve.

Although expeditions, extending from 1854 up to
the present time, have been engaged in collecting
fossil remains in the territory described the supply
is still unexhausted, and is considered by those who
have, perhaps, the best information to be procured on
the subject, inexhaustible. In this they may be mis-
taken, but it cannot be denied that though the number
of tons of material of this kind which has been re-
ceived by our museums and colleges is not easy to
estimate exactly, and though room can with difficulty
be found for what is already
possessed, the cry is still it

Scientific dmevican.

food and, in time of danger, for refuge. In this way
the sea, previously monopolized by ammonites, sharks
and cuttlefish, became the home of reptiles.

It is well known that by some little known law of
nature, certain species of fish, carp for instance, are
able to accommodate their growth to the size of the
area of water accorded them to swim in, and it seems
necessary to conjecture a freer and more extensive
working of some such law to account for a process
of development by virtue of which insignificant little
land lizards, such as the nothosaurus and the Iso-
dectes punctulatus, were able to take upon themselves
the colossal proportions and transform their digital
limbs into the paddles of the elasmosaurs, plesiosaurs
and mososaurs, and the ichthyosaurs, whose remains
are so characteristic of the cretaceous fossil beds
of Europe and America.

'"WHAT THE ANCIENT AMERICAN SEA SAURIANS LOOKED

LIKE.

The elasmosaurs more nearly resembled a snake
bird (ahinga) in form than they did any other crea-
ture now living. ]

They were found 30 to 60 feet in length.' Prof.
Edward Drinker Cope, the celebrated paleontologist,
has furnished a very graphic description of the
elasmosaurs: “

“Far out on the expanse of the ancient sea,” ‘:writes
the professor, “might have been seen a huge ‘snake-
like form which rose above the surface and: stood
erect with tapering throat and arrow-shaped, head,
or swayed about describing a circle of 20 feet radius
above the water. Then plunging into the depths
naught would be visible but the foam caused by the
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much longer than those of the elasmosaurs. Their
heads were flat, as are the heads of alligators, and
wedge-shaped. Their mouths, armed with four rows
‘of formidable teeth on the roof of the mouth, besides
those in the lower jaw, opened so widely, being jointed
very far back between the ear and the chin, that
though they had not the expandable throats of ser-
pents they could have found no difficulty in swallow-
ing their prey alive. They were covered with small
scales like those of a lizard or serpent. Strange to
relate, a portion of the scaled hide of a mososaur has
been discovered in an excellent condition of preserva-
tion. The tongues of mososaurs were long and forked.
THE HABITS OF ELASMOSAURS AND MOSOSAURS.

Elasmosaurs were beasts of prey and without doubt
lived upon whatever they could seize and kill, princi-
pally fish, for they were more likely to capture them
than they were to take other prey, and fish bones and
scales are found associated with their remains.

They had long paddles and were built for speed.
Prof. Cope fancies that they may have secured and
held their prey with their forward paddles. Elas-
mosaurs were exclusively marine animals. It is not
probable that they ever came ashore.

Mososaurs were more formidable reptiles than were
elasmosaurs. It is not probable that any animal living
during the existence of their type could have with-
stood their attack. It is possible that mososaurs may
have come ashore occasionally voluntarily, but it is
problematical. From their plan of structure it is
evident their prey must have been the largest creatures
that inhabited the waters in which they swam, and it
is not at all unlikely they may have attacked and

sometimes devoured plesiosaurs

comes.

Indeed, considering the per-
ishable nature of osseous sub-
stance it is really wonderful that
anything at all, except perhaps
the impressions of parts of ani-
mals or their foot-prints in
damp soils, that have hardened
into rock should remain to us of
vertebrates which lived upon the
earth at such very remote per-
iods of time.

The structure of bone is such
that, under ordinary circum-
stances, more or less rapid decay
must necessarily ensue upon its
exposure to atmospheric and
aqueous agencies. The hardest
bone is traversed with what are
called Haversian canals, winding
passages which are connected
by still smaller passages with
lacun®, and the less solid takes
the form of cellulated substance
permeated with sarcodic matter,
while the long bones are gener-
ally hollow and contain marrow,
whose corruption and decay, to-
gether with that of all the soft
tissues occupying bone cavities,
infects the ossein, and by break-

and elasmosaurs, as well as
smaller species of mososaurs and
the great marine turtles of that
day.

0-0-0
¢

Converting Salt Cake into
Caustie Soda.

A cheapand expeditious method
of converting salt cake into caus-
tic soda has been devised by Mr.
A. Brand, of London. The proc-
ess consists of treating the black
ash resulting from the first proc-
ess of the furnace product with
a quantity of carbonate of lime,
and if necessary carbon is also
added in limited amount. The
mixture is then submitted to a
high temperature. The carbon-
ate by this means is converted
into oxide of lime, and the car-
bonate of soda in tHe black ash
into oxide of soda, while any
sulphide of soda that may be
present is also converted into
oxide of soda. When the fur-
nace product is lixiviated in hot
water, there results a strong so-;
lution of caustic soda. A fur-
ther hot water bath will remove
the remainder of the caustic

ing away the delicate partitions

between tubuli, and by softening

all adjacent parts, hastens its disintegration. The
labyrinthine system of passages which pervades the
whole bony structure, enlarged and emptied of the
soft organic matter that occupied it, readily admits
water and becomes filled with it. This not only carries
vegetable acids that tend to decompose the bone, but in
freezing expands and pulverizes it as effectually as if
it had been pounded to pieces with a hammer.

Quite as surely subject to destruction are the bones
of animals deposited on beds of seas or oceans. Sea
water is a slow but almost universal solvent. The
dredges of the United States fish commission steamer
“Albatross” and of the “Fish Hawk,” as well as those
of the numerous other vessels which have from time
to time explored the bottom of the ocean, have been
dragged many miles without bringing to light any
other remains of vertebrate animals than a few shark’s
teeth.

It may, therefore, be readily seen what a very small
proportion as compared with the original supply of
these bones can have escaped destruction in under-
going the vicissitudes of such an enormous length of
time, and from this may be argued the populousness
of the Western plains during past geological ages.

The gradual development of new species and genera,
and the increase of the numbers of individuals com-
posing them, of the saurians of the Mesozoic era, in
the @ons preceding the attainment of the highest
ﬁoint in the scale of physical organization reached
by reptiles during the Jura Trias period, was indeed,
it is bélieved, so great and extensive that the 1l&nd
areas inhabited by them became overcrowded. It
was then that animals hest adapted in form and by
habits of life to do so began to look to the water for

STUDY OF AMERICAN SAURIANS.—Drawn by J. Carter Beard.

disappearing mass of life. Should several have ap-
peared together we can easily imagine tall flexible
forms rising to the height of the masts of a fishing
fleet, or like snakes twisting and knotting themselves

together. This extraordinary neck (for such it jwas)'

rose from a body of elephantine proportions. ' The
limbs were two pairs of paddles like those of the
plesiosaurus, from which this diver chiefly differed
in the arrangement of bones in the breast.”

In the elasmosaur shown in the accompanying illus-
tration (Elasmosaurus platurus) the neck represents
a length of 22 feet in a total length of 50 feet.

The other animal shown in the water is a mososaur.
The general appearance and the habits of mosdsaurs
have been much misunderstood and their size has
been exaggerated. The largest of these reptiles,
Mososaurus horridus, depicted in the accompaﬁying
illustration, was certainly not more than 50 feet long.
The skeletons of mososaura, found in the fossil beds
of North America, do not average more than from 16
to 20 feet in length. Their proportions have always,
up to the present time, been described as serpent-
like, and they have been called sea serpents. That
they anticipated a number of the anatomical peculiari-
ties of the serpents cannot be denied, but their shapes,
as is convincingly shown by an almost complete
medallion skeleton upon a slab of rock with the bones
scarcely displaced, in the New York Museum of
Natural History, were no more snake-like than are
those of alligators.

Like the elasmosaurs they had two pairs of paddles.
These paddles had webbed digits and were attached to
the body in such a manner as to admit considerable
freedom of action. Their tails were flattened and

soda from the furnace product,
and the solution that is left con-
stitutes the liquid for lixiviat-
ing the next quantity of furnace product.

The Current Supplement.

The current SupPLEMENT, No. 1347, has a number
of unusually interesting articles. “The Georges Rich-
ard Automobiles” describes in great detail the con-
struction of a typical French carriage, including a
numbered section of the motor. The East River
Bridge Report is continued and is accompanied by
a number of diagrams showing the plans recom-
mended. “The Autoplate—An Automatic Stereotyp-
ing Machine” describes one of the most clever inven-
tions in the printing trade. The subject is well illus-
trated. A description, with illustration, of a new
powerful English locomotive is given. A new exca-
vator for digging trenches is illustrated. “Two-Tray
Development” is by L. E. Farrand.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements,

SEPARATOR.—BENJAMIN B. NEWMAN, Tam-
pa, Fla. It is well known that when the
shell is removed peanuts are still enveloped
by a brown skin or husk. The present inven-
tion provides a machine for the removal of this
skin. A rubber-faced roller working against
a breast serves to loosen -the husks. Below
the roller a shaking-screen.is‘arraliged, over
the left-hand side of which' the peanuts with
the hulls removed are discharged into a chute,
and thence delivered to any suitable receptacle.
.The hulls are blown out by an air blast.

SEED-PLANTER.—MARTIN EVERHART, Aus
tin, Texas. The seed-planter is designed par-
‘ticularly for planting corn. The principal
feature resides in the measuring and dropping
devices, which comprise a wheel mounted on
the frame of the planter and having its
periphery running on the ground. The hub and
spokes of the wheel are hollow, and each of the
hollow spokes communicates at its inner end
with the interior of the hub through the
medium of a box which contains devices for
measuring and uniformly delivering the grain
to the hollow spokes, through which it is
dropped into the earth.

DRAFT-EQUALIZER.—ARTHUR "A. HAMIL-
TON, Ocheyedan, Iowa. The draft-equalizer is
especially adapted for use with gang-plows, and
is capable of effective work at either the right
or left-hand side of the gangs. Omne horse will
walk in the furrow and four horses on the
stubble, each horse being compelled to do an
equal amount of work.’

Electrical Apparatus.

SWITCH FOR ELECTRIC CONDUCTORS.
—THEODORE B. SHAFFER, Westmoor, Pa. This
improved switch for suspended electrical con-
ductors insures the proper passage of the
trolley from the siding to the main line. The
construction comprises a main line rib, a siding
rib, terminating at its inner end opposite the
main line rib, and a trolley-supporting sur-
face extending beyond the inner extremity of
the siding rib.

Apparatus for Special Purposes.

FIRE - EXTINGUISHING APPARATUS.—
ALEXANDER LOGAN, North Sydney, Nova Scotia,
Can. Mr. Logan has provided a system of per-
forated pipes having valves arranged to be
opened by weights or other pressures when
released by the burning away of supporting
cords or cables. The invention is characterized
by its simplicity and apparent efficiency.

EXERCISER.—WiLLiaAM W. SLOAN, JR.,
Buffalo, N. Y. The exercising device is de-
signed for developing the muscles of the wrists
and arms, and consists, briefly stated, in two
hand-blocks connected to turn relatively to
each other. A friction device bears between
the blocks, so that by relatively turning them
the various muscles of the arms and wrists are
brought into play and thereby developed.

OPERATING-TABLE.—ALBERT TAUBERT and
RicHARD KNY, Manhattan, New York city.
The operating-table is constructed in three
sections—two end sections and an interme-
diate section. Each section can be indepen-
dently adjusted; and the sections can be so
locked together that  they can be collectively
adjusted. These various adjustments are ef-
fected expeditiously.

Tools.

CUTTER-HEAD.—CHARLES H. WEST, Esta-
butchie, Miss. The inventor has devised an
arrangement by which the cutters or bits are
held securely and in a position properly to
form the tongue without splitting or tearing
the wood. The essential feature of the inven-
tion is to be found in two sets of bits, the
members of each set of which are arranged
in peripheral alinement. The two sets work
together on each side of the tongue of the
plank. All the parts are capable of easy
access ; and the device can be taken apart for
repair or adjustment.

TUBE CUTTER AND EXPANDER.—WIiL-
LIAM CANTON, Paris, Ill. This boiler-tube-
cutter comprises few parts, all of which are
readily accessifle and work without the use
of springs. It has been the inventor’s prime
purpose to reduce friction as much as possible.
The body of the tool is inserted in the tube
so that a collar abuts against the head of the
boiler. By turning a nut the tool-carrier is
forced outwardly against the tube. When the
cutter has cut through the tube, the entire
tool is rotated. This causes the cutter to re-
volve along the inner surface of the tube and
to sever the tube. Rollers bear against the
tube on the side opposite the cutter and ma-
terially reduce the friction.

Mechanical Devices.

LEADER-FORMING MACHINE.—LAWRENCE
A. McCarTHY, Savannah, Ga. By means: of
this ' leader-pipe-forming ‘machine," leaders can
be rapidly formed from a flat sheet of tin or
other metal up to the -point ‘of- soldering the
joint. The characteristic features of the in-
vention are a mandrel, swinging dies for form-
ing. the opposite lap edges of the: leader, means
for swinging these die$ in opposite. directions,
and - devices for turning the leader-forming
metal or sheet around the mandrel.

FIREARM.—KARL K. BJERKNESS, Kaslo, B.
C., Can. The subject of the invention is an

attachment for firearms which ‘is connected
with a lever in the magazine-chamber and
which is so related to the muzzle of the barrel
that, through the expansion of the gases es;
caping from the barrel, the device will auto-
matically operate the lever in question when
the charge is fired. The empty shell is thereby
extracted, a new shell brought in position for
firing, and the hammer carried to a flring
position, all without the assistance of the
marksman. )

ROLLER-MILL FOR CRUSHING AND
GRINDING.—JOHANNES .C. WEGERIF, 45 Wo-
burn Place, London, England. The mill con-
sists essentially of internal and external
revolving grinding-surfaces, having their axes
cf revolution oblique the one to the other and
in different planes, so that the planes of revo-
lution will be oblique and a disruptive as
well as a crushing action produced. The one
surface is formed by the interior of a revolving
ring and the other by the exterior of a re-
volving roller working within the ring.

Vehicle Aceessories.

STORM-FRONT FOR BUGGIES.—ARTHUR
A. PrALL, Dayton, Towa. Mr. Prall has im-
proved the construction of storm-fronts which
he patented last year. The improvement is
such that the device is rendered more com-
pact, strong, and light. The improved storm-
front is made in sections separable, one from
the other. These sections can be stored away
in the body of the buggy or at the dash. The
upper section can be droped down so as to
hang close to the dash, the lower section re-
maining connected with the body of the ve-
hicle. A window is placed in the upper section,
which window opens in an upward direction
and is automatically carried to the upper
position when released from engagement with
its latch.

ELASTIC TIRE.—WiLLiAM F. WILLIAMS, 17
and 18 Great Pulteney Street, London, W.,
England. The tire is of D-section and adapted
to be secured to the wheel-rim by a band pass-
ing through the bore of the tire. The invention
has for its object to facilitate the longitudinal
compression of the tire, particularly the base
portion thereof, when lapping it around the
wheel-rim, so that the tread of the tire will
not be put in tension. This object is obtained
by forming the walls of the bore of the tire
with grooves extending circumferentially of
the bore, the grooves being either helical con-
volutions or separate grooves, each lying in
a transverse plane.

ELASTIC TIRE.—WiLLiAM F. WiLL1AMS, 17
and 18 Great Pulteney - Street, London, W.,
England. The invention relates to the same
class of tires as that refererd to in the pre-
vious notice. A cord is embedded in the
rubber, the cord beingeither in the form of a
continuous helix or an independent convolu-
tion extending around the bore of the tire.
With the cord a reinforcing strip of open-
meshed fabric is combined, which fabric bridges
the intervals between the cord convolutions
when spaced as described, and serves as a guide
for insuring uniformity of spacing in winding.

Fasteners, Hinges, etc.

FRICTION-HINGE.—VALENTINE C. LUPPERT,
South Williamsport, Penn. The friction-hinge
is of that class particularly adapted for sup-
porting mirrors, swinging screens, transoms
and the like. The pintle is attached to the
swinging frame. The friction-hinge or holder
consists of a spring plate or leaf having a

| transverse corrugation ‘and a slot-extending on

opposite sides thereof, and-a. smaller leaf
adapted for insertion in the slot and engage-
ment at the ends thereof. The plates apply
elastic pressure to the pintle, which is held
between them.

COMBINATION-LOCK. — WiLLiamM E. H.
MorsE and OLivEr H. BEMIs, Algona, Iowa.
The invention has for its object to provide a
new and improved combination door-lock ar-
ranged to permit the owner readily to set the
outside knob to a desired combination in order
to prevent the opening of the door. The
combination can be rendered ineffective when-
ever it is desired to use the door-lock as an
ordinary lock. The device can likewise be used
for sounding an electric alarm on the door-
bell.

SHUTTER-BLIND FASTENER. — JULES
D’EcHAUX, Gibson, La. The inventor has de-
vised  a contrivance for holding the slats of
window-shutters at any adjustment desired. A
disk or plate of peculiar construction is fast-
ened to one of the slats through the medium
of flanges. The disk works with a spring-bolt
mounted on the framing of the shutter.

SASH-LOCK.—JoHN P. GERAGHTY, Jersey
City, N. J. The invention relates to window
and door buttons; and its object is to provide
a new and improved sash-lock which is readily
applied and arranged automatically to lock
the closed sashes in order to prevent burglars
from opening the lock on the outside of the
window.” The sashes can be drawn securely
together to prevent rattling.

Miscellaneous Inventions,

HAIR-BRUSH.—EMILE Bick, 107 Gold
Street, Buffalo, N. Y. The invention is a
hair-brush provided with a passage or socket
for holding a comb. A circular mirror is
secured on the back of the brush.

FLYTRAP.—JAMES MANNING, Marathon,
Texas. A simple construction has been devised

by which -the flies are trapped and caged and
then disposed of. The trap is arranged for
adjustment beneath a window-sash or beneath
a fly-screen. The flies are attracted, pass into
the trapping-chamber and then into- the cage.

TENT.—THADDEUS ‘D. McCALL, 7 Monroe
Street, Chicago, Ill. Mr. McCall has devised
an improved portable floor tent designed for
the use of one or two persons. The tent is
of such small proportions and light weight
as to be easily carried as a part of the bodily
outfit and especially adapted to the needs of the
hunter, prospector, civil engineer, or soldier.

ROLLER-SKATE.—PAUL JASSMANN, Brook-
lyn, New York city. The roller-skate is of that
class in which a foot-rest is geared with one
of the wheels and is moved downward by the
weight of the skater and upward by a spring.
The skate is easily attached to the foot and is
arranged to transmit the downward motion of
the foot-rest to one of the wheels in order
to attain a high rate of propelling speed.

TRAHLACTOR.—WiLLIAM H. MARTIN, Man-
hattan, New York city. This ‘breast-pump
is characterized by the efficiency in drawing
the milk from the glands; absence of mechan-
ical irritation during use; and the fact that
mechanical construction is such that the parts
can be separated, thoroughly cleaned, and reas-
sembled, without difficulty. This is extremely
important, as the instrument can be made
perfectly antiseptic before use, thereby ob-
viating any possibility of the contraction of
disease. .

CALENDAR.—HERMAN F. RUEGER, Brooklyn,
New York city. This calendar is simple, and
is arranged to permit the ready change of
the dates for each month, the date of the
month and the day of the week being very
distinctly indicated.

SCREEN.—ALBERT TAUBERT, Manhattan,
New York city. The purpose of the invention
is to provide a simple, strong and light screen
to which any material capable of folding is
attached. The frame can be conveniently closed
when not in use or enlarged horizontally. To
secure this end lazy-tongs are used to connect
the uprights of the screen.

CANE-UMBRELLA. — GRACE A. GEIGER,
Brooklyn, New York city. The patent describes
a case for covering umbrellas when -closed.
The usual leather case is neatly and effectively
secured in place so as to give the umbrella
the appearance of a cane.

LEAD FOR SETTING STAINED GLASS.—
JAcoB PFLEGING, Bronx, New York city. The
lead is provided with stiffening devices at each
side of the heart whereby the lead is pre-
vented from bending under ordinary strains.
A novel means is provided for connecting or
joining the leads with one another.

NECKWEAR - FASTENING. — BERTHA J.
KOEHLER, Brooklyn, New York city. The
fastener is particularly adapted for the use of
women to hold in position ribbons, bows and
stocks. The fastener is attached to the inner
side of the stock or other article of neckwear
at the back and front of the neck and connected
with a collar-button on the collar-band.

LAMP-HANGER.—CHARLES D. KEMMERER,
Weissport, Pa. This simple hanger can be
readily turned in any direction and held at
any desired angle between that of the axial
line with its base and at substantially right
angles to its base, thus providing a device
particularly adapted for use in barber-shops,
dentists’ offices, workshops, and the like.

DUMPING-CAR. — WiLLiAM H. HOLMAN,
Durango, Colo. A simple and effective dump-
ing-trip and gate or gate.lock combined has
been secured. The latch for securing the gate
is constructed so as to serve also as a car-
handle. The main shaft, which also operates
as a detent, is arranged for operation to re-
lease the body of the truck and to release the
latch, so that the latter can be adjusted out
of engagement with the gate.

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

NEW BOOKS, ETC.

THE STORY OF THE AMERICA’S Cup. How
It Was Won in Cowes in 1851 and
How It Has Been Defended for Half
a Century by the New York Yacht
Club. By Charles P. Tower. New
York: The Rudder Publishing Com-
pany. 1901. 18mo. Pp. 156. Price
25 cents.

This opportune little work, from the pen of
a yachtsman who for many years has been
closely identified with yachting in Eastern
waters, comes as a timely contribution to the
literature of a subject which is just now of
paramount interest. The comparative brevity
of this booklet has rendered the work of the
author one of discriminating selection, and
he has succeeded admirably in including within
its pages every event of vital interest in the
half-century which it covers. The first chap-
ter is devoted fo a description of the contest
of the ‘“America” against an English fleet of
schooners and cutters, in the memorable race
around the Isle of Wight, in 1851. To every
subsequent attempt on the part of the British
yachtsmen to recover the Cup a separate chap-
ter is devoted, in which the dimensions of
each vessel are given and a description of the
races sailed. This work is an excellent pocket
compendium for the use of those who do not
care for a more bulky and elaborate book.

Busitess and Personal  Wants,

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 1499. -For parties to manufacture a
special kind of horseshoe and toe calk.

TURBINES.—Leffel & Co. Springfield, Ohio, U. 8. A.
t.lnquiry No. 1500.—For manufacturers of novel-
1€8.

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

Inquiry No. 1501.—For manufacturers of articles
used by power machinery plants in Germany.

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

Inquiry No. 1502.—For manutacturers of coal-
heading machines.

Yankee Notions. Waterbury Button Co., Waterb’y, Ct.

Inquiry No. 1503.—For manufacturers of labor-
saving devices. .

Gasoline Lamps and Systems. Turner-Brass Works,
Chicago.

Inquiry No. 1504.—For a 15 h. p. traction gasoline
or kerosene engine for use on a dry, level farm.

* Perfect aluminium solder. Amer. Hdw. Mfg. Co.,

Ottawa, I11.”

Inquiry No. 1505.—For a company to put in water
power plant including dams, turbines, dynamos, etc., in
Arkansas.

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

Inquiry No. 1506.—}or manufacturers of hand
power roller presses for rolling pennies into different
shapes, and pressing subjects or lettering on both sides.

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

Inquiry No. 1530%7.—For a machine for cutting,
shredding or grinding straw.

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

Inquiry No. 1508.—For manufacturers of com-
pressors for charging the flasks for compressed air
motors. .

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

Inquiry No. 1509.—For manufacturers of wrought
iron or steel tinning pots.

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

Inquiry No. 1510.—For manufacturers of nails.

‘We make anything in sheet metal, any shape. Esti-
mates free. Metal Stamping Co., Niagara Falls, N. Y.

Inquiry No. 1511.—For manufacturers of rubber
weather strips.

Kester Electric Mf’g Co’s, Self-fluxing solder saves
labor, strong non-corrosive joints, without acid, Chic-
ago, Ill.

Inquiry No. 1512.—For manufacturers of hydro-
gen gas balloons.

FOR SALE.—Patent office reports, from 1853 to 1871,
inclusive, bound in' cloth. Address Patent, P. O. Box
773, New York City.

Inguiry No. 1513.—For makers of the largest and
best hydraulic ram.

Special and Automatic Machines built to drawings on
contract. The Garvin Machine Co., 149 Varick, cor.
Spring Streets., N. Y.

Inguiry No. 1514.—For parties to make a machine
for the manufacture of carbon papers.

Designers and builders of automatic and special
machines of all kinds. Inventions perfected. The W.
A. Wilson Machine Company, Rochester, N. Y.

Inquiry No. 1515.—For the manufscturers of an
automatic postage stamp machine.

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

Inquiry No. 1516.—For manufacturers of themost
modern belt-stretching machinery.

The best book for electricians and beginners in elec-
tricity is “ Experimental Science,” by Geo. M. Hopkins.
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y.

Inquiry No. 151%7.—For manufacturers of stills
for making wood alcohol.

WANTED.—Parties to make cigar holder and pipe,
with bone tip and amber mouthpiece screwing into tip
with screw core. See patent 635240. Address Pipe,
Box 773, New York City.

Tnauiry No. 1518.—For small aluminium castings
and seamlessaluminium 2-inch tubing,

WANTEDR.—Men with moderate capital to take exclu-
sive agency for sale of aluminium gas tips and gas
novelties. Sample lot sent on receipt of 25 cents in
stamps. Gas Tip and Self-lighter Co., 298 Broadway,
New York.

Inguiry No. 1519.--For garties dealing in 34-inch
marbles perfectly round, in different colors.

DESENISS & JACOBI, A. G.; Hamburg, deep-well and
pumping machinery manufacturers, are desirous to
deal in modern pneumatic pumping systems, either for
representation or acquiring inventor’s rights. Heinrich
Eisler, Hamburg, sub. B 6545.

Inquiry No. 1520.—For machinery for making
butchers’ skewers.

MECHANICAL SUPERINTENDENT WANTED.— Fami-
liar with the manufacture of firearms on a large scule,
possessing executiveand mechanical ability. Address,
stating age, experience and references, A, Box 2123
General Post Office, New York.

Inguiry Neo. 1321.—For manufacturers of machin-
ery for cutting, splitting and bundling firewood.

PATENT FOR SALE.—My Fastening Device is for sale
to anyshoe eyelet manufacturer at a reasonable price.
Address Mr. Wenzel Cesak, 665 ith St., Milwaukee, Wis.

Inquiry No. 1522.—-For manufacturers of small
hot-air or gas engines from 3¢ to 1 horse power.

ForR SALE—Patent No. 676,385, dated June 11, 1901
Track-cleaniug Attachment for Hand-cars. For copy
of drawing and specifications, address

August Hagg,
P. 0. Box 113, Eaton, Co10.
fnquiry No. 1523.—For machinery for handling
pine needles and manufacturing pine needle fiber into
various products.

FOR SALE—Steam engine and boiler, in good condi-
tion; 4 horse power, $65. Address Quick Returns,
19 East Main St., Fort Wayne, Ind.

Inquiry No. 1524.—For manufacturers of per-
ﬁl)lriating typewriter type for use on a Remington ma-
chine,
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HINTS TO CORRESPONDENTS.

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

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

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

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

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

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

Booksireferred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(8403) A. A. D. writes: In the past
summer it has often been unpleasant to handle
iron exposed to sun rays with bare hands.
It is not easy to convince men who handle
such burning bars of iron that such iron is
not hotter than the air they breathe. Many
well-informed engineers stoutly hold that iron
does absorb heat from sun rays, and does be-
come hotter than the air. - To deny this is to
rule the sense of touch out of court as a
witness. Perhaps the editor of the SCIENTIFIC
AMERICAN can turn his searchlight upon this
matter, and perhaps many of his readers will
disagree with his conclusions. If iron ex-
posed to sun rays rises in temperature above
surrounding objects, then it becomes a heat
storage cell. 1 believe the accepted theory is
that heat radiates from all objects at higher
temperature to all objects at lower temper-
ature until all are at one dead level of tem-
perature. In this view iron in sunlight is
not warmer than the surrounding air, and
iron in water or in snow is not warmer or
colder than the surrounding water or snow.
Yet it is not easy to flatly contradict one’s
senses. If iron in the sunshine on a hot day
is not hotter than the air, our senses decided-
ly deceive us. When this question was stated
to Dr. H. W. Wiley, Chief Chemist of the
U. S. Department of Agriculture, he at once
replied, “Place a wooden rod, a glass rod, an
iron bar, a copper bar in sunlight on a hot
day. They soon acquire the same temperature,
yet the wooden rod and the glass rod seem,
to touch, not warmer than the air, because
they are not good conductors of heat. The
iron bar may be too hot to hold in the hand.
The copper bar may seem still hotter, it may
burn the hand, because it conducts heat
rapidly. In a very cold day the wooden rod
and the glass rod seem not colder than the
air. The iron bar fnay freeze to wet fingers.
The copper bar may seem yet colder, for it
rapidly conducts heat from the hand, yet
on the hottest day and on the coldest day
all are at the same temperature.”” A bar of
iron exposed to sun heat on a hot day does
show a higher temperature than a ther-
mometer not far away. This is partly, per-
haps, accounted for by the black color of
iron, for white reflects and black does not
reflect heat rays. But this does not explain
why it is that when the temperature of the
air is say 98 deg. F. and the temperature of
the bar of iron is also 98 deg., and the tem-
perature of the human hand is also 98 deg.,
heat should rush from the iron into the hand,
carrying.'the sensation of scalding, burning
heat. If the iron has but 98 deg. temper-
ature it must, in conveying heat to the hand,
also at 98 deg. reduce its own temperature
below 98 deg. It may be that the air, and
all objects exposed to sunshine on a hot day,
are at the same temperature, but it is not easy
to convince one who handles iron on a hot
day that it is a fact, if it is a fact, that iron
is not hotter than the air. A. It is a very
difficult thing indeed to convince people that
the sense of touch is a very unreliable guide
in reference to heat and cold, or relative
temperature. An experiment which will un-
settle one’s faith in his feelings may be per-
formed as follows: Take three dishes. Put
into one ice cold water, into another hot
water as hot as can be borne by the hand, and
into the third a mixture of these two, so that
it may have an intermediate temperature.
This dish should be set between the other
two. Put one hand into the ice water and
ihe other into the hot water till each hand
is well accustomed to the temperature of the
water in which it is. Then quickly transfer
poth hands to the middle dish, the water in
which will feel hot to the cold and cold to the
hot hand. A second experiment will convince
one that articles of the same temperature do
not feel equally hot. Take a silver half dollar,
a copper washer, an iron washer and a piece
of wood, all of the same size and shape as
near as may be. Place these in an oven till
they have had time to acquire the temperature
of the oven. Then reach one hand into the
oven and test the several pieces one after
another. The silver will feel hottest, next
will come the copper, then the iron and last
the wood, which may not feel hot at all, unless
the oven is very hot indeed. A silver spoon
from a cup of tea may burn the mouth when
the tea which it contains will not. Such
experiments ought to cdnvince any one that
the testimony of a reliable thermometer should
be taken as final instead of speculations about

what ought to be or seems to be the case.
We are very certain that stones and iron in
the sunshine become hotter than the surround-
ing air during the day and colder during the
night, and that this fact explains the de-
posit of dew upon such articles. We also
think that if the air were 98 deg. and a bar
of iron in the air were 98 deg. the hand in
the same position would not be 98 deg., since
the hand is cooled by the evaporation of per-
spiration, which would be rapid at that high
temperature. For that reason the iron ‘would
feel hot to the hand. An article cannot feel
hot to a hand which is at the same temper-
ature. It would certainly be very rarely the
case that a thermometer laid upon the open
skin exposed to the air would indicate 98
deg. Controversy upon such a matter ought
not to be possible. The demand should be
immediate: ‘“To the experiment. Test the
temperatures and find what they are.”

(8404) C. U. M. writes:
that a rain gage, or pluviometer, of small
diameter, say, from 4 inches to 6 inches,
which stands perpendicular, will under all
circumstances show the actual rainfall, while
B maintains that the gage will show the actua!
rainfall only while the latter descends per-
pendicularly or nearly so, but that when it
descends. at an inclination it will show less,
and that the greater the inclination the
greater the difference between the actual fall
and that shown by the gage. Which is right?
A. The object of the rain gage is to collect
the rain which would fall upon a certain area
of the earth. This it does without reference
to the angle of inclination of the descending
drops. The same amount of water is collected
as would fall upon a sheet of white paper or
of soil of the size of the opening of the rain
gage. We agree with A. Suppose the rain
gage were made with a square opening, say,
one square foot, and that each square foot
of the surface of the earth upon which the

A claims

rain falls were provided with its rain gage,

the entire shower would be collected in the
gages. ‘Each gage would catch the water
‘which otherwise would fall upon a square
foot, no matter what the inclination of the
falling drops. If B is right this ought not to
be true when the rain falls obliquely.” But
the entire rainfall must be caught in the
gages, and hence each gage must catch what
falls upon its square foot, even when the rain
falls obliquely.

(8405) A. K. S. asks: Please give me
simple definitions in Notes and Queries of the
following : A volt, ampere, watt, induction.
A. These terms have been defined repeatedly
in our columns. The volt is the unit of elec-
trical pressure, the cause of the flow of an elec-
tric current. About one and one-tenth volts
is the pressure of a Daniell’s or gravity cell
at its best. The ampere is the unit of cur-
rent .strength, and is such a current as would
be given when the pressure is one yolt and the
resistance is one ohm. The watt is the unit of
electrical power, the power given when the
pressure is one volt and the current is one
ampere. It is 1-746 of a horse power, or
746 watts will do the same work as a horse
power. Induction is the effect of an electric
current upon a wire in its neighborhood, set-
ting up a current in the wire. There are
numerous kinds of induction, however.

(8406) G. C. L. asks: Can you tell
me if the quadrants of paper on a Toepler-
Holtz electrical machine ought to be insulated
from the tinfoil disks which they cover? A.
The paper sectors should be in contact with
the tinfoil, not insulated from it, on a Holtz
machine.

(8407) J. C. P. asks: To settle a dis-

pute kindly state in the Notes and Queries
column of your valuable paper if the idea that
lightning rods afford protection to buildings
is not rapidly becoming obsolete. A. On the
contrary, lightning rods -are regarded as a
great protection to buildings.

(8408) - J. H. asks: 1. A few months
ago I noticed that whenever I touched metal
an electric -spark with a crack passed off
my finger to the metal, and in about ten
minutes I could repeat the same again. For
three or four "successive days this occurred.
Never .before or .since had I noticed same.
During that -time I was occupied with the
same business as before and after. What
caused- the - electric sparks? A. The spark
was caused .by the condition of the air. 1n
dry cold weather it is very easy to obtain
a spark by simply rubbing the shoes on the
carpet. as we. walk and then presenting the
finger to some object. The gas can be lighted
in this way. 2. How is the electric current
generated in the air? It cannot be through
the rotation of the earth, as the atmosphere
moves - with earth, and between atmosphere
and the empty space there can be no friction
to produce it. - ‘A. We do not know.

(8409) H. B. writes: I notice in your
issue of SCIENTIFIC AMERICAN for September
7 an article on the depth of the atmosphere
surrounding. . the earth, which is variously
estimated from 40 to 216 miles. I can under-
stand how the depth of atmosphere could be
estimated by -its weight per cubic foot; but as
there is no limit (apparently) to its elasticity,
and as every foot ascension makes the same
atmosphere rarer and necessarily occupy a
greater space, and as far as we know from
practice its density decreases at a given ratio
as the height increases, how can there be a

limit to the height -the atmosphere reaches
unless there is a limit to its rarity? I ask
this question, not to dispute other assumptions,
but to grasp the idea that would enable one

to figure a limited height of the atmosphere.

A. The older estimate of the height of the
atmosphere was based upon the law of ex-
pansion of gases as the pressure is diminished.
This law is that a gas expands in the same
ratio as the pressure is diminished. If the
pressure is halved the volume is doubled;
if reduced to one-third, the volume becomes
three times as great, etc., for any pressure.
In addition to this the effect of temperature
upon the air to contract it and prevent a
portion of the expansion must also be allowed
for. The temperature of the air falls one
degree for every 300 feet of ascent above sea
level. Allowing for both these laws, we have
the result that if the barometer stands at
30 inches at the sea level, it will indicate 29
inches at an altitude of 910 feet above the
sea level, and 28 -inches at 1,850 feet. At
16,000 feet the barometer would stand at 16
inches, at 30 miles it would read five-thou-
sandths of an inch, and at 45 to 50 miles
the reading would be too small to be made.
The mercury in the cistern and in the tube
would apparently be at the same level. At
that altitude the air has become so very thin
as to be incapable of producing pressure suffi-
cient to be measured by a barometer. But
that is not the same as saying that there is
no air above that level. Meteors are small
bodies which are moving through space in
exactly the same manner as the earth moves
around the sun. Some of these encounter
the earth in their flight and enter the earth’s
atmosphere. As they rush through the at-
mosphere they exert friction against the air
just as a train of cars does, and as a result
of the friction they take fire and are burned
when they contain only gas. If they are solid
they are heated and fall hot to the surface of
the earth. Many of these have been collected.
Some of them have been found while still hot
from their rush through the air. If a meteor
happens to be observed by two persons at
a distance from each other and its angle
above the horizon noted a triangle can be
drawn which shall have the meteor at one
corner and the observers at the other two
corners. If the distance between the observers
is known in miles, the other two sides of the
triangle can be found also in miles; that is,
the height of the meteor can be measured. In
this way it is learned that meteors take fire
at much more than 100 miles above the sur-
face of the earth, and, of course, the air
extends a considerable distance above that
point, since the meteor had gone through air
enough to heat it and set it on fire before it
became visible. It is difficult to conceive of
anything so thin as the air must be at these
great heights, but we are compelled by the
reasons given above to believe that it does
so exist. That the air extends more than
100 miles above the earth is not a matter of
estimate, but of measurement. How much
farther it extends is a matter of estimate.
The other question raised, How can there be
a limit to the atmosphere unless there be
a limit to its rarity? may be answered that
there is a limit to its rarity. Matter is not
infinitely divisible, though space may be. The
limit to the rarity of the air is ultimately
reached when the attraction of the earth,
which we call gravitation, is unable to hold
the molecules of oxygen and nitrogen upon
the earth. The energy of these molecules
keeps them in constant motion. They collide
with one another and bound away without
ceasing their motions. As we go above the
earth the distance between the molecules of
the gases becomes greater through which they
must move before they strike another mole-
cule. At the greatest heights the molecules
in the outer layer may move away from the
earth and be lost to it, passing away into
what we erroneously call empty space. From
such considerations it is thought that .the
heavier gases of the air are more abundant
near the surface of the earth and the lighter
ones extend higher above the earth. It may
even be that there have been gases in the
atmosphere which have now entirely escaped
from it. And the processes may be still going
on, We have not reached the limit of knowl-
edge even in regard to so common and free
a thing as the air we breathe. .
(8410) J. M. C. asks: 1. What do
you consider the best compound for pouring
on wires of a newly-wound armature to act
as an insulator? A. Shellac. 2. How may
I run a 110-volt motor on a 500-volt cir-
cuit? A. If the motor is a small one, it
can be run with a resistance made of lamps;
if more current than a lamp bank will fur-
nish is required, you will have to rewind the
motor. 3. How may I ring electric bells
(run on battery) from a 500-volt circuit®
Have you SUPPLEMENT containing such a
diagram? A. Put the bell in series with five
incandescent lamps- requiring 100 volts each.
The bell will probably get voltage enough
through the lamps. 4. How should I regulate
the pressure of a- trolley pole against the
trolley wire? 1 mean by this how may 1
know when the pressure is too great or not
enough? A. The pressure is regulated by a
spring.© 5. Where should the trolley wire
be on a curve—in the center of the track,
near the outside rail or near the inside? A.
The wire is as nearly as may be over the
center of the track. The book upon ‘“Electric
Railways,” by Dawson, price $12.50, gives
full details upon most points in the construc-

tion ' and . operation..of . trolley .lines. “The
Electrical -Railway ‘Pocket ‘Book,” by the same
author,’ pfi'c'e' '$5; : ié . valuable

(8411) A, D. asks: .. Is the voltage of
circuits ‘cut down when a rheostat is used,
and is it cut.down when a lamp is used? I
am burning-a -105-volt: lamp -in -series with a
water rheostat on a 210-volt alternating cir-
cuit. -Does rheostat -cut down the voltage to
105, or does it simply cut down the amperage?
A. The voltage of a circuit is not affected by
a rheostat. From one pole of the circuit to
the other in the case you cite is 210 volts. If
you had two 105-volt lamps across that cir-
cuit half the drop would be taken by one lamp
and the other ‘half by the other lamp. Your
rheostat simply takes the place of one lamp,
and in the rheostat there is done exactly the
same electrical work ~which would be done
in the lamp if it were put in place of the
rheostat. The "current ‘which flows through
the rheostat heats water to 'a certain degree.
The same current would heat a lamp so that
it would.shine. If your lamp takes a half
ampere, you  pay for 'a half ampere at 110
volts. ~ . You get.light for a’ hdlf ampere at
105 volts-and waste in the water one-half
ampere at 105 volts. Without the rheostat
you could. not put a single lamp on the cir-
cuit. ‘Alone’ it would get a -"whole ampere,
and that would burn.the lamp out immediately.
The rheostat adJusts the resistance of a cir-
cuit to .the. .work to be done and enables one
to change the-current -as desired.

(8412) -H.--V..asks: -Can I obtain a
steady . current of. about . 100 volts  from 15
Grove cells'by passing the current through an
induction ' coil? 'If not, please advise me as
to how: to get a-current of -about 100 volts
as steady or continuous as possible without
using a dynamo. A. You cannot obtain a con-
tinuous current by an induction coil in any
known way. The induction coil gives either an
alternating current or a pulsatory unidiree-
tional current according to circumstances. To
obtain a 100-volt continuous current with a
Grove battery will require from 50. to 60
cells connected in series. This “will be as
steady as that of a dynamo.

(8413) C. H. A. asks: Will you please
explain how, if I-know the power of each lens,
I can find the combined power of two or more,
as in a microscope or telescope? ‘Should not
one rule apply to either microscope, or tele-
scope if there is no difference other than :the
high-power objective in one gnd.th_e very low
power in.the other?. A. In ‘obtaining :the
magnifying power’ of a- microscope the fact
is used that the. limit of "distinet vision by
the eye is normally -ten -inches.- ‘The linear
magnifying power of the objective and of the
eyepiece is found by dividing ten inches by the
focal length 'of the lens. " Thus a half-inch ob-
jective -magnifies a line 20 times. The lens is
said .to magnify 20 diameters. A 2-inch eye-
piece magnifies 5. diameters.  The total linear
magnifying ‘power ‘of the two lenses combined
is the product of their. separate magnifying
powers. In the case above this would be 2@ by
5, or 100 dijameters. The. magnifying power
of a telescope is the quotient found by dividing
the focal length of the object glass by that of
the eyepiece.. An object - glass whose -focal
length is 6 feet, or 72 inches, with an eye-
piece of 2 inches focal length will magnify an
object 36 diameters. 'The superficial magnifica-
tion will in both instruments be found by
squaring the linear magnification.

(8414) W. O. B. asks: Will you kindly
inform me if winding should be changed in
motor described 'in‘ ‘SUPPLEMENT No. 641 to
run on  110-volt circuit, or would it be ad-
visable to use resistance coil? A. A rheostat
may be used or the winding may be changed,
using No. 28 B. & S. on field and No. 30 on
armature.
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INDEX OF INVENTIONS

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

October 15, 1901,

AND EACH BEARING THAT DATE.

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

Abrading disks, machme for making, Gard-

ner & Cadman .......ceeeeieeeiieeanns 684,568
Acid storage tank, J. Vollmer. : . 684,655
Adding machine, A. K. Ersland...
Air brake hose splicer, D. C. Carr
Air brake system, P. Whiting.....
Air compressor valve, W. H. Caster
Air heating and agitating apparatu

i

Porter ... ieiiieiveienareden . 684,458
Alarm. See Boiler alarm
Alloy, E. MUrmann.........veeeeeeeeeseen 684,707
Animal trap, J. P. Martyn............ ... 684,518

Automolblle driving and steering gear, C.

Axle -journal, 'C..
Axle, vehicle, 'C. h ..
Baby walker and table, N Renner eteaes

Badge, G. B. Adams....... .

Bag fastener, H. 'W. Howe..

Barrel, . Dorn;..

Bath apparatus, vapor, P. Garrett ...... 684 7563

Battery plate holder, electric storage, C. 8.
KaufMmann | ceeeeevcesrooe  sovvaeenns 684,643

Battery plate, ‘storage, C. 8.’ Kaufmann .. 684,642

Bearing, roller, J. F. Foster............. 684,422

Bed spring. tlghtener, woven  wire, G.l S.
Greenleaf .....e. ... cieeeasacss . 684,569

Bedstead brace, G. E. Smith .......
Belt, skirt supporting, G. H. Mowe
Bicycle, C. Soucy, Jr.........
Davies....

Blowing machine, J. Kennedy..... 684,694
Boats, visual indicator for submarin P.
Holland ... 684,429

(Continued on page 270)
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Boiler, M. P. Boss 684,598 Hoisting apparatus, T. A Coflin. 5000 QS4,G75
Boiler, J. Snyder.. 684,620 OOD or METAL Horse and sul.y, galloping, H. H. Adams. 684,397 | 66 IGHT OF SlA” AMP
Boiler alarm, F. M. () PR . 684,400 Horseshoe, soft tread, B. J. Downey 684,416
Boilers, forced draft and damper regulator w r ers Hose drier, C. M. Bowman........ 684,741
for steam, E. McLean........cc.00.... 684,584 0 Hose pipes or nozzles, detachable llll .| The Smallest Porta-
Bottle, J. Sullivan_....... ceeeeeees 884,622 | oy oo Power shonld ing device for, Sargeant & Barker..... 684,462 $
Bottle, hot water, H. I Mitzel ... . 684,447 | 1" our Foot and Hand Power Hose, protector clamp for air, J. F. M- .| ble Electric Light.
Botils’ s’t‘g.')’{)i‘?-“ D rptehae e - o e e OB i0% | Hachinery. Send for Catalogues Hot (ﬁ:'mfuf-m}(l{i'i»x"'[l"\'\'ih'géi-i """""" ot 00e | Unltke all other portable ¢
ﬁottl?dwashel',’ J.' I{abiJs. L s . ° : 384,’2353 AB_zotol:;:m;;mg Machinery, Eulb a]ttgcpintg_ device, “\ t: Anderson a0 ggi;g(&;& HéLLll;?;tﬂc]-(fe tz‘flﬁtlt:‘l;wza%ptt:fo
ox lid supporter, N. ittle 84,442 — d o < ub, lubricating, =. ratt......... .. 684,763 s
Brace for auger bits and augers, B. S. Rose. (ib'&:zz: SENECA FALLS MFG. CO. - Hub, wheel, G. [l Sprinkle....... .. 684,470 E:)'l" ‘!;,e'g%lozimi%th? unil(%gs glﬂmeogt
Brake shoe, G. 0. Vair - 684,569 | 695 Water St., Seneca Falls, N.Y.. = Hydrocarbon burner, F. K. White.. .. - 084487 jhervals, this lamp 18 unex-
Braking apparatus, J. . Trimble. . 684,478 11!]L3-'}ll'1ht‘SUlllZ mantl making, W 684493 | celled. The ** Light of Asia”
Bricks made of lime and saud, 1)1'el)aung T —— wehmore ...
raw mixtures for, W. Olschewsky.... 684,649 MACHINE -SHOP °UT§,‘J?W Intatavte article, A H.' Sawtell, . (84,554 {,‘;{"‘;{’y‘saﬁ‘;df’s with anglew itof
Brush, J. MCDermott............ 684,549 TOOLS and SUPPLIE S¢/7:7 Ink erasing composition, M. C. @ls 654,710 | gluminum shell covered with fine
Bucket T. W. Price....... 684,551 SEBAS“AN LATHE EO'%?;‘IE:’:&'};: - Insnl‘}tm for storage battery plates, C. S leather. Weight, 54 oz. J in. di-
Bucket fm&halﬁilmg divers materials, I‘lch- T ‘ : kl\allsfmﬂ"ﬂ}ft-,nu;ul; ------------------ 684,641 | ameter. 8 inches long.
inger ake .iiiiiiiiiiannnn ,633 5 ack. ee Lifting Jack. 3 - 50.
Building coustruction, R. W. King.. . 684,438 Foot and Power ‘ellgdsg‘a‘;g::an{“‘btr,h‘l’%rgl:‘;. Joint for curtain stretchers, step 11dder‘;, . Larger sizes at $3 & $3.50
]B3ur§1ar alm‘mj C“ Chase.......... 654300 | SHapa D LATHE oo 135 W, 24 86, Cincinnath, O. | | ddetc., P. lBllatt.E L . ggj,ﬁ% ELECTRIC CONTRACT CO.,
ushin A. . TUrtS. 3., ... g 2 * - ' .adder, aeria < olan............ . 0.
Button]b;z)le marking maclhine, (E‘I lc'f i El t 1 SClentlflc Noveltles Lamgxated ]gact;, machine for opening, G. 634,621 53 MAIDEN LANE, NEW YORK.
Camera shutter, focal plane, G. F. Ira ey. i ein Ll s
Car brake, emergency, V. S. Smith........ ec rlca ® | Lamp, electric arc, H 684,407 MAXIMUM POWER MlNon'X'l};(!,v:lz Cm?Jszn-
Car brake, momentum, T. K. McCollum.... Models of Lamp, electric are, C. ) .. 184,619 beer, lard. aculg stgl oh
Car coupling, L. C. Cary (reissue)... . Locomotives, Lamp, flash, A. Duthie...... . 684,400 petroleum, brewer's
Car (c]ouplin%, \\\11t ins & Hancock . Sa:}l;v;{)g. IIJamp, g_als, JJ.((-mm’u’ms 832':";{ mash, tanner’s Liauor,
Car door, W Ry . . y s .amp, oi - Guimaraes ceeee 684,636 il or
Car, dumping bosx, I S. Tugeldsb (84,5674 | Motors, ete Lamps, .in’nel' globe for mcl sed alc, A . ﬁ%%‘ﬂi‘i%ﬁg,Sﬁicﬁ‘o‘l‘i‘f}ﬁ;
Car journal boxes, device for use in tho re- N Safe, Williams ....... ce seeen 684-5:“ you want to get the
moval of brasses from, J. 8. Cook. 684,677 | practical, Last, A. G. Fitz . 5 .. 84,420 TABER ROTARY PUMP
Car, railway, C. Vanderbilt... 84,624 | Durable. : = Lathe, J. J. Grant.................. - 684,655 which does the most work at.
gax: seat,”C. E. Cole............. 654,747 THE CARLIQLE & FINCH CO., {:n%}ne, t‘ﬂglle iI. R. ISh‘tl‘ anGenee o 30000 684,432 the least expense. Simply
arboy packer, C. O. K. Ilallgren 654,510 | Ci Obi athes, planers, etc., cutter holder for, J. constructed. Can be run at
Cm:f"rcml' CA' & “gﬁ\\~|1 """"" gbi ge, 333 Tast Clifton Avenus el Ledge s ld"ii"f{"'m """ thal ool J;iéﬁ? ly durable. Al part A deeired e VPe(lifecu
Card case, C. H. Willis..... . S4,654 edger, car mer et a .. 684,567 | ly durable. parts are interchangeable. Needs no
Carding engine flat, €. Mills. ) 084’73) AN AUTOMATI N N Ledger, loose leaf, W. P. Northcott........ 681,614 |skilled workman, Derects guaranteed. Catalogue free.
2 g eng 5 N r " )
Carpet lining, E. B. Woston.. ... “....... 684561 | One that can always be depended on in . Eg?l, L Rl.(auag%l R ba ggi,%s TABER PUMP CO., 32 Wells St., Buffalo. N. Y., U.S.A
Case. See Card case. . cases of emergency or accident i the ILSing JACT,| ks ESchwart -+ 684,728 -
Case 501- stuffed birds or animals, G. H. e *“MONARCH’’ Engine-Stop System. leil(l“l“ilcll%‘:lﬂte(}‘ 053 c?oslg&l .. ggﬁg D PEWN
i hricator . B. Bssex ....... 5 5
('jnslfzt,zl%s. M. Drenn . . 084:7058) Easily attached to an{ engine o com Mail bag Yt'ﬂ;tenel B. Watson. 684,656 - R AL ESTATE TRUST BLDG PHILA. PA.
Caster, C. P. Walter ....... 684,481 ]?;‘g;}};zogl?gﬂgggggsmv;‘ﬂbssﬁoolm_ Mail box, W. W. liyle. RERWEIE . O OLE “MANUFACTURER
Casting H\\'n"Ic) !he‘ttmg tles, nlllmmtus for, 684525 |protection from drive wheel (o ;\fg‘{ltsllsl'iillunﬁqggc?ﬁlie)’enlsul 'v‘essvl Moot 684,402 R EG EALED! ICE MACH'NES
oS H.oPurdy ... 3 reaks. No connection with Gov- (gl R g d ! g ' 684,719 ~SCE FIRST PA
Channeling macbine, L. “Goddu. 684,643 | ernor.  Not liable to get out of daymond - ... PEEFTRIYY PERRRR 4, AMERICAN SEPT. 2. 1399,
L‘hunney top, B. §chl'oel' ....... 684,528 | grder. “Safe, swift, Sl“en Send Metal cutting machine, B. Be‘a e, et a] 684,667
Chuck, drill, N. C. Butler..... .. 684,564 | for new illustrated catalo; Metal finishing machine, strip, C. C. Web- - COMPOUND SLIDE REST
Churn, W. Dobson............. . 684,566 | The Monarch Mfg CO..Waterbury,Ct F1st B 5500000088 66 0600 0000008060000 684,485 With double micrometer adjust
Chute door, R. A. Huron...... . 083'312 Metals flOlI(]J S(:{lltl{)[lls, 11)}9011)1t1nt for recov- 684578 | ment, exceptionally wide beilrmé
Cigar, V. De Buck........... . 684,413 ering, . errilb. ..o ool 40 - =
Cistern, F. T. MecFall. 654,708 CORK WALLS AND FLOORS Micrometer gage, W. L. Jaques........... 684,691 ggrfl‘;cgme%%;dof:"l‘{:gilzpetedct{?{nals]
Clock case, A. M. L.uw 3 684,57 Molding fibrous material. appmatus for, IL d:geczly and firmly to Lfn,hébe% |
Clothes line clothes holder’ . as well as Cork Ceilings, are now in vogue among up-to- W. Johns 684,640 | Can be set to turn at any angle hll
Crim  ...ocoviiiiinnn. 684,680 | date architects and builders on accountofthexrdurablh- AMelding fibrous mate . Micrometer lead screw. ins, L=
Clutc‘]% for the transmission of power, H. L. D ty, artistic beauty and economy. g ar Hh \({athmT .............. ggg,ggg mOVEIéI;/:ht on bottom shdes and : E
YN G S0 o N s BB 800000060 5 op hea rost . 5 ways ins. cross feed, 234 1ns. lon- 5
Coil testing system, R. W. Conant......... 6511541 " :Se';l pprﬁu?folu':ld?)gonf':nd Mower flax harvesting attachment, D. Sven- ' gltudm&l Ieedl meeetlv cons- \ﬁ?\
Compissen, bea I B SNCHIbGrE e 084452 | EEN-Draot a homconducior ot o1l eup, ‘60 Dudyeal 1111 7 83477 | Massachusetts Tool Co., 50 Wells St.,Greenfield, Mass.
Y > - 2 g 5
ELTE S e i B OV i R e et N, i L ER TR
PP {;iﬂpllge .- 083000 for the floors of houses, churches, scbools, etc., and ﬁ:ékilﬁék’mﬁg bs’t('sﬁllr;k;l.l G d 6 li Engi
: ) . ) he decks of yachts, ete L » & 2
Cooking utensil, E J. Ge]lenbeck L. U84,423 " Packing, rod, F. D. Philp aS an aSO |ne n |nes
Cotton chopper, J. JacksoN.......... . 654,600 | THE NONPAREIL CORK M’F’G CO., Bridgeport, Conn. | pajer feeding device, k. STATIONARY and MARINgE
Couch, convertible, J. Feldman. 684,502 | - Paper tube machines, ete, cut off mechan- The *Wolverine” is the only reversible
Couplmg for sectional thleadmg rods, R. ism for, W. J. Cartwright........ vee.. 684,539 MarineGas Engine on'the market.
H. pilardy ...l e 684,732 S ES 0 . Partition constr ction, C. T. Purdy....... 684,460 & It is the lightest engine for its
Crape holder, H. B. Payne .. ceeeae. 684,616 Paveinent, artificial, J. T1. Amie: ... 684,739 power. Requires no licensed en-
Cuff and cuff button attachment Iwn . Pen, drawing, W. Keuffel.. 4 gineer. Absolutelysafe. Mfd. by
Runner .... . ... 684,724 Meta”lc Pen, fountain, H. Gerst......... WOLVERINE MOTUR WORKS
Cuff holder, R. R. Dcnt 060000060000 .. 654,414 Phonograpb or similar records, machine for ’
Cultivator fender attachment, G. 8 duplicating, A. N. Petit 12 Muron Street,
C.o B GOSS vvvrivmnreminnnnnnnnnnn 684,507 A - Photographic apparatus, Core & ! Grand Ravids, Mich.
Cultivator, pivot axle, S. N. Hench ... 684,571 e e ac In S Photographic plate handle, I1. I Shindie 684,730
Current motor, P. O. Lancaster.... ... 654,514 5”7 RADE MARR. Piano action, upright, P. D. Strauch...... 684,472 ’ Che
Gren pole didlsvtare, WAl - U5UT4| SHEETING, GASKETS, TAPE and PISTON PACKINGS, | EIf rimmyr nnd pipicr alworth’s
Dampening machine, T, Eop cdxi:lin's T OSTese | Wil stand the huzhest pressure fOr either steam or Pi{:é D iR
I)Z)or check, J. F. l& N. N. Neher. 684’,580 aydrgulm W?rk =~ Write for sam?les and price list. Pitman com’:ec‘t-ioﬁ', E. A. Johnston. .. 00 684’4‘35 e
Door, combined screen and stonn, ‘R.B. v W, TRAINER NEG. CO., (Est. 1874), 88 Pearl 8t.. Buston, U. 8. A | Platen press, A. il. Schumann..... 684,163 | 4
5 Marshke D P ggg,%g Plow and cultivator for planters dl)d fertl‘l&-
oor spring. b rom ...... izer distributors, combined, Mcllwinen
Doors, closing above sliding, A & M ’ ," YOlI Want the Best Lathe and D"“ Fletcher ........oviineriuunann, e TR 684,583 DIQ Plate ‘W‘{ standard
- f]t3111e b' fﬁ ........ R D 5 ( .1.1. g .h. 5 681,405 | GH UGK S Plo“ﬁ Cl(lltlvﬂtl)l' and planter, combined, D. T
ra or bu ng 1'1ggmg . xallagher, . Garrison ..................¥%g. 0. =
8 L 684,505 \ BUY Pneumatic despatcb tube apparatus, J. T. ’ Price List on applwutun wc
Draft 1'1gg1ng, ete., friction grip mechanism 7 COWIBF  eevvree ittt iee e innennnn 684,678 | - WaLworTH ManuFacTurinG Co.,
for P. Ritter ...... 684,552 WESTCOTT’S Pneumatic despatch  tube  ferminal, com- ' | 128 To 136 FEDERAL STREET, B STON, MASS
Dye, v;olet acid, H. Polikier.............. 684457 G?trvggels’t po{md, 0. S. Pike ) 684,715 — : ! :
Ela:c(l:l'ér%lé%ltlelh‘“igerﬁ‘ HP lCtElMl;u.lson ggi,ig}) estw(’ amﬁ;tl; \ {;o]e snﬁun:}:t Gl-)._LS.\t\Im\ ggg,g}gl TIHIE COLUMRBIA
2 i ;, E. OPter. v v otenn et 1 g ower head, G. L. Stearns.... 591
Llectric resista’n.ee, W. A, Carrell......... 684,628 | ¢y, Chean aﬁgd‘ggurgg& Precious metals from ores, machine for ex- ’ EXPANSION STEA“ TRAP
Llectrical distribution system, C. J. A. ) tracting, L. Chandlee o o o SEEIOR 684,672 Patented September 4, 1900. Patented April 10, 1894.
Michalke ......... ... 684,612 | Westcott Chuck Co., Oneida, N. Y., U. 5. A, Printing press, multicolor, I ‘bray.. 684,450 -
lectricn]l machines sy nchlonuusl\ " means ’ Ask_for catalegue in English, French, Spanish or German. Printin ross shuiat: delivers apparatus. )W 2 Is a Wonder. All made to
for operating, C. J5 A, Michalke 684.579 Fmsr PRIZE AT COIITMBAA]\ Expo SITION, 1893. Sco‘itp GiSIER GUACESET WAL 684,464 workfromogpttotlﬁ(élbs. sgeam
...... 3 H H
Electi‘lically cotlilnecting ptlaltlimlmb (\I\'ires }0{1’ Projectile, A. B. Tubini. . 684,653 82?373?)]{'9"“]9;?5 eAlggrsnfgllE
sheets wi non-metallic odies. 3 Puller, P. J. Creeden. . 684,603 facturers of McDaniel sSteam
TSR TR | | S I s e 684,695 Roor Youn ow" Bu"'DI"Gs Pump, J. E. Anderson . . 6%4,398 g Traps, Separators, Reducing
Elevator safety device, B. R. Van Allen. 654,560 at sligbt expense of time, labor or money with Pump, dircet pressure, 1. Svenson......... 84,473 | Valves, Exhaust Heads, Blow-off Valves, Suction Tees,
Emery wheel, R. H. Churchill (wlssue) 11,937 | Warren’s Naturai Asphalt Stone Surface Ready Roofing. | Pump, double acting cylinder, H. B. Arnold. 654,740 Hydraulic Valves Sold by dealers. Send fer booklets.
Engine, H. Shoemaker .. 654,4G§ Hous 2 inch , Surface is completed at | Puttying machine, F. M. Flower. 684,503 | WATSON_& McDANIEL CO.,
Lngine, F. Carey . 684,745 pedge. factory and requires ng | Quilt knotting muchine, W. L Paim r. 684,587 | 145 Nor'th 7tl.| Street, = Philadelphia; Pa.
Engine feeder, explos e G. Ahzs 684,662 pa.nting. Durable and | Rack. See hat and coat rack.
Evaporating apparatus, I. Streckeisen. ... 684,651 comparatively fire-proof. | Rail bond, electric, I. B. chantler.. . 684,600 | 00000000006 660660000000000009
LIixcavating tooth for 1)0\\ er shovels, T. J. In rolls of 10843qua\!'g feet. | Rail joint, C. F. Dreier........ 5 . 684,632 | © ©
Thomus ......enun. 684,477 made of genuine Trinidad | Rail joint support, A. Haar mann. . 684,687 9 THIGKNESS GAUGE ©
avator and conveyer, 'E. H. Taylor 684,762 asphalt. ~ Write for par-| Rajlway cressing, E. M. Rankm . 684,526 22 leaves varying in thickness by o
ising machine, M. Herz .... c... 654,688 " ticulars to Railway, electrie, B. Bidwell. 684,596 @thousandths rom .004 to ,025. o
ibit hox, folding, L. C. Palmer .. 684,711 | Warren Chemical & Mfg. Co., 85 Fulton St,, New York. - switeh, B. Fromm. 684,504 Thickness marked on each leaf. o
Exhibiting device, C. A. Hamilton........ 684755 Railway system, J. W. Jenkins. 684,693 Leaves may be used
u A : g o ©
Explosive engine, rotary reaction, F. Burger 684,743 Railway tie, A. J. Harms... 684,758 singly or in combi- P
lg,\‘eg:lasse‘s. ML Bergs,m. ................ e 684,563 Railway tie, composite, C. C. H 684,570 @naﬁon with one an- p4
IFare r(imsté-lx]-s, m((’chﬂlllst[)l for operating, e Railway vehicle controlling system, . other Pnce% e Toals free o
J. K mer (reissue o Hill . 684,609 i3
Fastening device, T. Forstner .... 684,421 FOR LIGHT WORK. Recarburizing machine, J. W. Davis. 684,681 9 THE L .S S A}RRET CO. o
I'eed water heater, R. J. Pattelson; . 684,770 las These Great Advantages: Reclining chair, A. C. Benedict........... 684,403 Box 1 hol, Mass., U. S. A o
{‘cedmz algl)ﬂf;atu:, {\Vatel, E. P. Waggoner 2%3’?33 The 525 caalbe tactautly shemgodlEiom 0 to 1600 SithaE Receiving table, rotary, Wyckoff & Stearns. 684,737 eeeeeeeoeeeeeeeeeeeeoeeeeeoé
148::?9 1i‘olslp o i\l Stﬁ%{:g: on iy sm} "lng or Shifting belts. PO\\e§apyllled can be graduated {{{efvolvel ]loadul% DECk (.qiﬂeld & Lalsson 684,752
Fibr 2 ’ L e A g dlnve, with equal safety, the smallest. or largest drills ift machine, / unningham. o - 0 684,764 12=inch Pipe cut off and
ous materia Sepantlug the " core or mLhm its rauge—a wonderful econowmy it time and great Rolling mill, universal, P. M. Weber 684,658 =incn P d
_ pith from rind of, A. J. Adamson...... 684,492 saving i drill breakage. (08 Send for catalogue. Rotary engine, L. O. Stevens. 684,471 Threaded with ease by one
File attachment, T. Jacobs......... 684,134 W. F. & JNO. BARNES €O Rudder, adjustable, Wees & Marti . 84,486 et J
File, card, H. C. Blackmer. 684,668 < X Rt - 0 Safety hook, S. B. Farmer........... . 684,419 man and a
Kilter strainer, J. M. Davidsol 684,412 | 1999 Ruby Street, - - Rockford, I11. Salt cellar, L. Hardy..... 00 684,757 ¥
;gggerm ‘fﬁléf’ HCO.lI I.& Slmlnptstténlx ggi,igg Saw, drag, Elgin & Laicins: . 6%4,500 FORBES
ire kin i ¢ Klotter...... 5 Saw fili acbine, A. Saxt 5
Floor raising tool, Harvey & Mitchell...... 684,426 FOR LIGHT AND MEDIUM WORK Sa:: h,l:;g]éni “13 ’Sh ax(\]' ) axun ggi;;% T 'I' D'E STOC
lflox'u' dressing reel, annor & Davissen... 684,480 this new 14 inch Saw, jig, C. H. Hapgood.......... 684,756
IFluid pressure motor, W. Payton . 684,71§ Scale,” computing weighing, G. H. Chatilion. 684,629 Smaller  sizes proportionately
Food cutter, P. Mosher....... . 684,705 \B F BARNES Scale, weighing, L. Hachenberg........... 684,425 easy.. Semd for Catalogue.
z(l)llell‘ al‘st(ilejci’la‘\‘ilml% f((')Jrk'vu;)n Heydebrand und S : Screming head infwhichgthe dles are opened MACHINE No. 30. THE CURTIS & CURTIS CO.
> A , . C. 2 Upright Drill is the best teol made. automatically, I1. Austin. 684,594 rden St,, Bridgeport, Co n
papder LS . 684,646 Substantial, well built. ap to date. ibe | Seeding machine, C. A. Green.. R Ew IRl Range }4-2in R & L. 6 Garden St,, geno .
‘-“Uﬁg%f_é trash feeder " 384,449 grwu%g power is strondz and po%ltnve—;jthe ge\\mg mac%mw, 81110(‘Y II{I Iélhlgdgg .. . ggi.ggg
L Moore L.........ii.ie.iillls . 3 ve-step cone gives wide range of speeds— | Sewing machine, shoe, adbourn...... b
Garment hanger, adjustable foldmg, W. H will drill from 1/16-inch to %-inch. Read- | Sewing machine spool holder, S. Mandel- ’ A MAGAZINE FUR THE HUME MAKER
c Dur{qut JoosegoRoRacauTacE TR ggjﬂ(‘ig ing matter on request. [ 5 05566 0068 0000000000 00000 A000000 684,677 NOW READY
arment support and fastner ., URIk .\'1'11e. T o 4 b8, 1 4 4
Gas burner, Bernt & Cervekaa_. I . 681404 B. F. BARNES COMPANY, Rockford, lil. | Se¥ 'f'},”:- gfliﬁf"’ff’ B}‘:é ';Ctll’ltlllg ‘mechaisi 684,537 '
Gas, enriching, I. W. C. Schniewind...... 684,590 Sharpening and polishing  scissors, device Q PPN
Gas generating apparatus, acetylene, F. C. - | THE EUREKA CLIP for, Craven & ClEaver................. 684,679
Fagon .........ciiiiiiiiiiiiiiiiia . 684,501 2 . Sifter and receptacle, combined ash, J. A. . g s
Gas generator, acetylene, C. G. Human.... 684,689 | The most useful article ever invented Wang 684,483
Gate, T. C. Houk...... Squoolt, da oo s .... 684,572 | tor the purpose. Indispensable to Law- Signaling system, A. J. Mundy. 684.706 l ' l
Glass mosaic and producmg same, I. G. yers. Editors, Students, Bankers, Insur- Bla & K ERC. W, W. L 684444
MOOLe oo 684,448 | ance Companies and business men gen- ) ey e W Tarvie o 0o g ou Be oye
Glassware cracking off apparatus, A. R. ’ erally. Book marker and baper clip. ) qpald aneﬁtex', it m:ls] H R, Tsler.. g8 ans |
e 3 654,656 | Does not mutilate the paper. Can be 2z | Speed mechanism, differentia . Is er. 684,433
Glassw dl’P machme ‘for the manuhcﬂu’g .o.f‘ ’ Lsed rE{)eatedly. In boxes of 100 for 25¢, g.jpSpinning, ‘and ‘doubling fl'nme, L5 A \Ion-
x ’ 684,669 'l'odbetladé)t z;ll boukgellerﬂi sbzmoneri 2 o cricff aRRaOoaC PR o A A f S 684,519 VOL. 31.
L [ MG 06800000 0 dGoooopoo00006aaa »0U2) | and notion dealers. or by mail onrecei pinning cotton, ete., apparatus for, A.
Glove pu\\'del, A. G. Rohde S GS4,.:;5§ of price. Samplecard byymml free M&P,, ! ﬁlms IR '“ ..... .. 684,714 | Beautifully illustrated with many views and plans of
Glue, casein, W. A. Hall. - 084,545 | ufactured by Consolidated Safety Sprinkler head, E. D. Etnyre. . 684,542 | country houses. Seasive cottages, bungalows and other
Gluten compound, W. Painter 684,622, 684,523 | Pin Co., Box 121, Bloomficld, N. J. Square, steel, F. W. Lynde . 684759 | buildings, including sowe of the more important
Folf c¢lub, H. D. Vebslage.......co..on. . 684,632 Stacker, G. Wettlaufel ________ N 684,'533 examples of large city dwellings. The leadllrluz archi-
:11':1111 cle'mmt nnd\dlsbtulr)‘utei,d.l W 1lhe1m ggi,ﬁﬁi The perfect gas or gasoline engine, Stackel, straw, A. Van IIouwelmg. : 684,531 ;?c;sgis%h:egog;\t‘rsz;lxl'ﬁsn’szgorllglljl())ﬁ;l;é Tn::l 1;011;.1)% :r
iraln separator, FOSes * 981’63 | motor carriage or launch is equipped Stair huilder’s pitch hoard, W. T. - 684,490 | grohitectural subjects. The contributors to this new
( tank R. B. M 684,611 : S pnle o
irain tank, wagon, ] 2F Marskke. . 3 with the Stanchion, R. 'T. Reid........... + 684,720 | and original feature in architectural journalism in the
Cramophone Stj‘"d;r E. W. Chant... - 684,496 | Starting mechanism, W. 'I. Gordon. . 684,606 | current volume are Messrs. Bruce Price, W. A. Boring,
(i"_?“”‘l' trap, J. Tucker....... . 684,623 Autosparker s Steam boiler, W. D. McNaull.... . 684,585 | Wilson Eyre, Jr. and H. J. Hardenburgh.
_11]'(](].1", H. B. Lawton......... ... 684,441 = Steam generator, p .. 684,746 .
.nngmg machine, reversible, H D. Hib- 684,547 | 88 188 sole means of ig- Steam generator, water tube, J. M. Hurd, SPECTAL DEPARTMENTS ;
.................... . X 6R4,43 . .
Grinding niachines Tor grinding fats, "guide - ° | Belfaor switches. - Stitch machine, fair, B. I" Mower. .. oo 6s4348| Monthly Comment on Timely Topics.
gm o SONE LGl gt B el G 0000aeg 0oRgy s 6L Write for catalogue .~ g Storage battery, R. M. Lloyd....684,698 to 684,700 H
Gun. saluting, B, H. Barey ............. 684,627 A. "Address 7, Storage Dbattery’ for boats, R. M. Lloyd.... 634:697 Reviews of the Newest Books.
I[‘~]”pstllnh mac 111{191%, e W.h 1(t]c e . 684,644 MOTSINGER DEVICE / Street cleaning machine, A. Scbmidt........ 684,618 Correspondence. Notes and Queries.
AL mcicont rack=T Kioacnards.. - 684,461 | \hioe Co o g Surgical splint, E. L. COOK................ 684,411
Heating deviee feley.......... . 684,513 - 4 / Switch. See railway switch. Household Notes.
H“elz attaching machine, F. F. Raymond, o Pendleton Ind.,U S.A, g Switch operating device, C. W. Tanner..... 684,558
Heel for hoots or shoes, | detachable, VB NOTICE.—This company is the owner of the United :{:"lbl" fo'i]k (,’ Fl [l &h 55T g 223’3% Legal Notes.
Lane .. sese..uee. 684,515 | States Letters Patent No. 642,669 wbich covers broadly | 7.8 1€EX2ILL § ENA avens -y New Building Patents (Classified)
T el nad, remavable elastie. N. Stalker 084’557 | any kind of a Sparking Dynamo in wbich the armature Telegranhy, quadruplex, C. E. Diehl. 684,415
Hinge, P. Roots : ' ¢3£79) | is driven by an automatically controlied intermittent | Telegraphy, wircless, H. Shoemaker. 684,467 Price, bound in stifl covers, $2.00.
ningm’ s e 684 756 | Péripberal contact. An attempt is being made by other Telephone apparatus and system, F. B. ‘Gook 684601 300 2lustrations, 120 Pages.
ngt;uo 8 ’ manufacturers to put an inferior but infringing Spark- | Telephone attachment, H. J. Mier.......... 684,445
oeer " 684768 | IDg Dynamo on the market, and the manufacturers and [ Telephone call bell apparatus, W. S. Paca.. 684,615 MUNN & CO.,
oners 8 s users of such infringments are hereby notifled that we
Hoisting apparatus, E. H. Browning...... 684,599 | int,end to enforce our rights under the patent.

(Conttnued on page 271)

Publishers, 361 Broadway, New York.
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Languages Taught by Mail

with the aid of the phonograph. Only succes:ful

method. Specially written 1.

Textbooks teach you to xead .md
understand thelanguage. The na-

tive teacher’s voice, through %
the Edison Standard Phono-

@ graph, teaches the exact pro-

¢ nuneiation. French, Spanish
‘ or German. Circular free,

International Lorr(‘spundence
Sehools, Box 942, Seranton, Pa.

Tie plate, J. M. SeIleUS. ... c.oesveerss . 684,466 .-\\‘\\\t\\\\\‘%' ER FO RA‘ I ‘ED ME‘ I ‘AI S
Tiles or clay materials, drying apparatus “:\\\'
Tire pneumatic vehicie, C. A. Pett
MAdSeN . .ovuiiu s . GR4,647
Toel handale, H. 15, Anawalt...... s I EEL PENS

Telephone relay, B, Gati..oi.coeeiieeisaas. 684,508
for, Moller & Preifer...........cvuu .. (684,704 )
N oealel2 Wil FOR ALL USES. MADEAS REQUIRED.
Tire support, wheel, J. S. Duquette
Tongue supnort, I L. Umstead.. . 684,630
Teel rest adiustment, J. .J. Grant

Telephone system apparatus, F. B. Cook 684,602
N7}
Tire, bicycle wheel, C. H. Pascbke iz '/// /7 SN OR ST,
. 684,55
L 684417 | 3 HARR!NGTON&KING PERFORATING C.,CHICAGO
Tires, means for plngging pneumat ; x 9
Tool, combination, J. Boivin.. GR4,406
.. 684,663
ad] , 3. L 0o 684,008
Top, spinning, E. R. McCall..... . 684,613
Trace fastener, J. T. Haule................ 684,607
Trains, gluphlc record for locating moving,
. B, Hemrettan .......cociieiiiiennnn. 684,427
Translating devices, means for controlling B

ELECTRICAL ENGINEERING §
TAUGHT BY MAIL.

Write for our Free Illustrated Book. energy delivered to, J. Sachs.......... 684,725
« CAN 1 BECOME AN ELEC- Transplanting machine, J. W. Collins...... 684,410 750 Va 17 F Sal b /] Stati The Esterbrook Falcon is the
TRICAL ENG]NEER 27 Trausporting apparatns, A. K. Finlay...... 634,748 5 rze 2. 07 vate .y a arioners. best-known pen in the world.
We teach Electrical Engineering, Electric Lighting, %’gﬂ;‘] ‘r‘(}t“(;h“ﬁ:g{s L. J. Burke... Works, Camden, N.J. THE ESTERBROOK STEEL PEN CO. 26 John St., New York.
Electric Rallways, Mechanical Engineeriny, Steam Engi- 7 e Ay - i

Truck bolster, railway car, C. Vanderbilt.. 684,626
Truck bolsters, brake beams, etc., making, — e o g
€.V ande bt e 684,625
Truck brake, T. R. Ilazzard.... . (684,638
Tube expander, Young & Speyer . (684,661
684,670

2} Tubes, brazing, G. Boehmler... 5 ,0
1 1 tt] O d Type writing machine, J. C. Lo d,
1€ 1 e Wonder 084,645, 684,646
7 o a >r . . Holt............... )
Vapor Arc Lamp. “True and Truste %‘g{gle?]l.;llltrfln:;;g(tll: E\'liﬁdo?o(llf'aiu, Saiiras

neering, Mechanical lbmwmg, at vour home by mail.

[nstitute indorsed by A. Fdwnn and others.

ELECTRICAL lu)(‘l NEER INSTITUT
l)epz A, 240-242 WV, 231]L~t +New Y ork

b New Mlcroscope for Nature Study

and for use in the Examination of Ores.
Metals, Wools, Fibre, etc.

N
X&), Queen Acme No. 6 't ouRetits 2!

. ing power of about 100 dmmeters, 1 set of

The
Gold Medal
has been awarded

worthy.”’ Perfect in mechanical construce- | 705" ooar . o 12 prepared slides of insect paris and otber
tion. ‘l'ests satisfactory. ,:.2}:7:’_ T)'l:'g" {2 B(f.. ‘\Csz}l’fl""’,]““l‘l:: s 621'1")3 interesting specimens, all in case, $16.00
AUTO-SELF CLEANER. Valve. steam actuated. Poore & Davis...... 684,716 Ask your neartst Optician Jor .
NO CHIMNEY TO BREAK. | Vehicle brake mecchanism, self propelled, G. UEEN & CO., Inc.
S * I.. Reenstierna 684, ";2. Es Optical and Scientific Instrumont Works.
Aluminium shade. Pressure generation. Per- | Vehicle gearing, sclf moving, I .. 684 TALKING MACHINE ( hestnut St., Phila,, Pa.
fect special mantels. Power ul and brilliant. | Vehicle, motor, k. 1. 654 Write for Circular. 39 Fifth Aves New York.

at the Buffalo
Exposition.
Sold everywhere.

Safety and economy assured. Usetul for all \ehxcl(» metor, G. E. \ 684
licht.ng purpoeses. = Permicted by National | Vehicle wheel driving gear, \ M. Neeper. . 684453
Board of Underwriters. Investigale betore | yegsel ventilating system, A. Is. Finlay.... 684,749

MATCH FACTORY MACHINERY. W A:,

ordering elsewhere. Liberal terms to jobbers | v : } WILLIAMS, Mfr., 1001 Mommnook Blv'Ck. Cbicago, U.
# and agents. We also make ligbtink systems, | iS¢ J- B. Long.. .o ooooonen. . 484413 ELDRIDGE R. —_— o
Voting nachine, I.. W. Luellen (reissue).. 11,958 JOHNSON e dmn a9e brsareite, SlmE.our
; N M5 & NSON,
THE TURNER BRASS WORKS, A ag((j);lllhz‘;:lllt sulmortmg1ttn(’hmeut, I “ 684,671 Maker, AGENTS Claim File. Used by every merchant
102 E. KINZIE ST., CHICAGO. Water bag, C. \W. Meinecke. 5 .. 684,701 19 S, 17th St., aml physician. Sayers & Co., D(;C J(JSUlne St Lnuls,\lo
Water heater, H. RBarber....... .. 684,668 -

Philadelphia,

"aterproof coating, W. . . 684,50 Pa.
e (] %‘vgghli“g f;”,c(l'llt,]“lc;'k]"\g mitehl ikt aud Bottlers’ Machinery. THE VILTER
W. Berry ..
We]dmg, metal, II.
Welt heveling md(]lllll,, L. G
Wheel, C. Heart

ICE MACHINES, Corliss Engines, Brewers®
MEG. CO.. 899 Clinton Street, Milwaukee Wis.

! 684,595

...... 1l G847
Goddu.......... 684,544 S\ " VAN WP\ SR (R (R
.................. o onness | GASOLINE Uon 0\ o oo o s e R
Wire stretcher, J. IL Tanner..... .. 684,475
One with a “ dependable” puint, a uniform grade—one | Wire weaving loem, 1. A. Bond... oo QS-I,Q:%G M oTOR )L;P&T\lﬂtzfé'g M«°°‘“§;‘;‘éf§n’%‘.i"§féﬁﬁk ".'-?u““nﬁ'sv?h‘u'“éi“’:‘i‘!
that draws a clear, sharp. weil-defined line. and to do \\_onu wheel cutting m:u-!nno, .J. J. r'- . 684,634
this you wijl have to choose Wrench forgings, mannfacture of, 1. A.
¥ ; g . . Whitney ....oeeveneerannn.. s .... 684,488 For MARINE, VEHICLE and MUDE[S & EXPERIMENTAL WORK.
%) Dlx0n9s Amel'lcall Wrench jaws, manufacture of, I'. A. Whit- ! S e LLARI[l)]v?mlOBIl)rsj devFelopsd %specml Machinery.
¢ ey i3 | 0x ranklin Square, New York,
R . \ommhmo and making same, L. Spiegel... 684,’650 BICYCLE MOTORS’ g q, e
Graphite Pencils — withiWorking [Deaylags: LS JCHICAGO MODEL WORKS
o, 7
the best made lead pencil in any DESIGNS. LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass. | 2V IRRrmyryis WA i A A K T
congtry.) Hagd, softjorymetinm. Badge er similar article, ‘I'. J. Dunn o o
N wohi g s artiele, 1. J. .
Suitable for all purposes. Avchi-| puqi jnjet, eatch, A. W. Kurz..... h 0“" c t Books. llovio Use Portand Coment,
tects, draughtsmen, clerks, report- | Board, G. Barvett .................. specialty: ¢ 4! ement BOOKS. sic; Munier Constructions, Ce:
ers, etc., tind them a boon. Box' fastener on‘tch plnt.o. M. C. Ryan. Knock- rémmx hteﬁl,bﬂc.; Constitution ot l"lydm‘uhc( emegpsﬂuc
Send 16 cents for samples. Worth l‘fl'u‘ml (;*ﬂskut. (.A I Hiser . -+ 85,106 Down ement and tngineerinu News, 162 La Salle St., Chicago.
Cream separator, J1. M. Lourie.............. 35,1856 )
JOSEPH DIXON C‘Ijl(l).lu(?llet:';mcmoniy. T Dental engine, angle handpiece handle, A. Boatsot any NEW YUR .n"pp”\l(]_ dby asree;ipol:umblt[e2 z?nd
B . Jerse i N W, BrOWNE i iiiainaaaeneaes 35, seripti 3 . experienced lady end tor circular
0 Y N “~ | Drop bar, 8,,1]3“-,.“ & Gildard o desaription. ROAT & o I\IRb. LORD, 10 East l4th Street, New York City.

WO Filter straiuer, J. M. Davidson............ 35,186 AMERICAN
A NON-STRETCHABLE CUSYE | Woisting  maching standard, . Campti ¢ ‘| ROW, SAIL AND PLEASURE BOATS, S nd fo Ou
VERY LINK IS RIGHT.” CTowE .. Marine Station. ST. LOUIS, MO. e r r

Lamp vaporizer, > nt,
dr%s?lel?m:g allle)ce‘:ﬁ; Machiue tool standard, ' C. C.‘\e\\ ton....... 35, GATA I.UGUE
oy of $100. Sena 26 cents for fob $200 per dozen. | Mowing machine sindiower, T. 1. Fagan... 15,101 11 2 MR. DEALER, it will PAY YOU to write us.
AN H I\ COMPANY, Indinnapolin, Ind. Spomls‘, fO'l‘ki- ots h'lll(ll't,'fm, \'\'”C ”C;);I'- y OTTO KONICSLOW CLEVELAND. OHIO.
TIATL e e ettt et e et e 35,180 T el e B AR AR A a7
Sprocket whéel, J. M. Dodge. ... 35,192, 35,193 | GASOLINE MODEL AND EXPER|MENTAL WORK.

Valve seat member. foat, W. H. Dodson, Jr. 35,188 ENGINES 4
are remarkable for

SIMILICITY

Electrical and Mechanical Instruments. Small Mach’y
EDWARD KLEINSCHMIDT, 122 Fuitun St., New York.

TRADE MARKS. T INVENTIONS PERFECTED.
o e . Accurate Mode! and Tool Work.  Write for Circular.
Antioantle prositations: tor externai ‘and in: oo | OGN e PARSELL & WEED, 129-131 West 31st St.. New York.

ternal use, Schicbel & Co.v.vvvnvnno... 37,202 | Detroit, - - Mich.

Beverage, certain named, Ice & Cold Storage E H t | & M d | W k
B()utgn ;u;?f\lill:z\gs, ‘\1::;:1}‘1 8[’)1’t“éél‘\‘(;r. f()l, ’ G M. 37,193 k — X D erl m e n a U e Ur
; %

Port 27'197 PA T T o N v s Cir. & advice free. Wm. Gardam & Son.45-51 Rose St.,N.Y.
Butter, . 37,194 5
» S8
L Paints & NOVELTIES & PATENTED ARTIGLES
Cigavette paper SU“ Brothers & Co 37189 Proof = Manufactured by Contract. Pnnching Dies, Special Ma-
Ittriumphs over obstacles; fear Trovnti f Co '190 are guaranteed to protect = cbinery. E.Konigslow & Bro.. 1815enecaSt. Cleveland,O.
itenables youtogratify your Cigarettes, ligyptian Flag Cigarette Co 37,190 thehouse five years. Send = ~ & »
highest  sobitions: to Cure and preventive of certain named dis- for free book about paint. = S e e ——
achieve; to accumphs'h to . eases, Cuirnentnr Brn:s. R TR 37,207 Inducements to dealers. ?4 VOLNEY W. MASON & CO.,
win. It marks the difference be, § | PN OF, g o T ST g a7 | I 250 fake st Milwaakee, Wia, Friction Pulleys,Clutches &Elevators
tween success an failure an e ralli Pt i ettt ' )
Fabrics, woolen, F. S. Mackenzie. . 37,186
mzléiiﬁ?; thﬁ;%’zr{elﬁg‘fass;f{e?ﬁ asolene engines, Sterne Brothers Co 37,213 PROVIDENCE, R. I
you can fearn this wonderful Grinding and polishing powders, E. Reis. 37,195 .
science in a few days at your own G“m; ‘lxnﬂu?»jlsbﬁggﬂllmﬂlo solvents for, Bausch T DRILLING
cens, Lomb Optical Co....ovvvviinnnnnn.. g
home, you can cure disenes,bad J |y, 5, MY ORUG O0- AT ine EAGL.E -
and influence over others. Our .%m\'(-lr‘\', certain named, H.kF. Barrmyls %Co. 37,183 “achlnes
richly illustrated book on Hypno- -mps, stoves, etc., using kerosene oil, burn- A et Ie Ge to Over70sizes and styles, for drilling either deep or
H > - ers for, American Incandescent Light Co. 37,212 b Styjes.LanCl g el D
E‘est"l‘c’ }}lgfﬁ&:leg\gafgﬁsﬁﬁg’wmﬂi Malaria cure and tonic, k. W. Cook, Jr.... 37,209 c y n e nera rs shailow wellsinanykindof soil or rock. Mounted

on wheels or on 8ills, With engines or horse powers.

ARE PERFECT. Strong, simple and durable. Any mechanic can

operate them easily. Send for catalog.

Medical compound for the cure of certain
named diseases, Calvert Chemical Co..
Medicines, propurietary, H. E. Henwood

free. It is intensely interesting
and full of startling surprises. 1t
has been the means of starting

Poker chips, (. IL ¥larris Co......... . WILLIAMS BROS,, Ithaca, N. Y.
%gzl\llf:?‘gg:.Of/\p;:)i?glgcgpd?r%;ggg Romod_\*( for external and internal use, 1 , UVEI‘ |0,000 Machlnes SO|d.
in the box at thec ill brin s | 8 B P 566606000 50000000000 00000000
ltr}]ﬁs suon:j(e:f"l beo(;;(mt%r;\;“r very Remedy in the form of tablets, dyspepsia, They are endorsed by every user. .f\/jf\/,. 222D C>2DIC <D0
door. Address, C\u-eszllvl ablat Co........cvnvvevvnvnenn Send for prices. ¢
N“’ Y‘"'k Institute of Science, Salve, P. W. Lereh & Co......... Handsome y illustrated catalogue. A L A I
ept. .. Rochesier, N. Y. Shoe dressing, O’Sullivan  Brothers. oo District. Repreﬂem;ntneﬂ all over | bl
Sozlp: certain named, E. S. Morris.......... 37,199 the world. ‘ .FOR MACHINERY. 3
Surgical [\nu:]p(;lses, adhesive plasters for, John- 211210 We make. nameéplatesforsome of the largest
- - e SOI ALK SO AN SO ekl el lasisiele g s alcl Ll : EAGLE ® makers of machi he U. S. and
o f 1 y 5 inery 1n the U. and we
HANDBOOK ON ENGINEERING |Tteiahentic product or chemical vemedy for = s GENERATOR @ would be pleased t0 Send you Sample and
For wtenm mser«, enginecrs, electriciuns, machiniats and | Thread for sewing and for making lace, L i s quote price. . No plate t0o0 largeortoo’ smalL
fircmen. The most complete maoual publisned; embracing all the Jachiet .. 37,185 COMPANY, e MURDOCK BARLOR GRATE CO.,
recent improvements and the practical care and manageinent of dynamos, A R N B T S T ar Tl oo (3
motars, boilers, engines, pumps, inspirators wnd n jeotors re‘rl;i:mtm TOHSCOOrll;llllnx_ (t‘il;llesl-m;%rltt:;;‘ng lggnedy Milwaukee G200 319 N. 4th Street, ‘ 160 Bloyiston Street, ‘Boston, Mass., U. 9 A.
hiner y, hydraulic elevators, air compressors and a ranches o 'ting Co............... oy ¢ L
wtonm ongineering, 1 is nicely bound in leather, pockethook style, | Water, filtered, Pasteur-Chamberland Filter St. Louss. Mo. P [CAS [ JCAS[CAF ] €25 [ ©23 I
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and not liable to get out o f order, simplein construction,
perfect in work-
manship and ma-
terial is the

WINTON
MOTOR
CARRIAGE

Handsome and
durable finish, and
elegant in general
design. Speed reg-
ulated at will of
driver. No better machine an the market. Hydro-
Carbon System.

THE WINTON MOTOR (,Altl{IA(xE CO..
486 Belden Street, Cleveland, Ohio,
170—172 Fast 58fh Street New York.

STEARNS STOOD THE TEST

394-3 MILES IN 32 HOURS 21 MINUTES

T

New York to Buffalo Endurance Test
ALELALE UL R AR R R SR

Model A, Runabout.
Model B, Dos-a-Dos.
Model C, Delivery Wa-
gon. Model D, Buggy
‘Top Runabout. Model
E, Victoria Top Run-
about.

PRICE $1,200.

EASTERV

DEPOT,

Prompt Deliveries.
Write for Catalog. = <
STEARNS STEAM CARRIAGE COMPANY,
Syracuse, N. Y.

EEL5

SAWS ETC.
JOHN. ST. NEW YORK

WM JESSOP & SONS L2 9

CHARTJER PENGI’NE
HSE]] NV PLACE

By Any ONE
FOR ANY PURPOSE
Fuel—Gasoline, Gas, Distillate
Stationaries. Portables, Engmes and
Pumps, Hoisters
Send for Catalogue and Testimonials.
{3 State Your Power Needs

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

The "Best” Light

1s a portable 100 candle power 1i

ing only 2 cts. per week. Makes and burns
itsown gas. Brighter than electricity or
acetylene, and cheaper than kerosene. No
. No Grease. No Odor. Over 100-styles.
Lighted instantly with a match. Every
lamp warranted. Agents Wanted Everywhere,

{THE “BEST” LIGHT .CO.
87 E. Sth Street, CANTON, OHI0.

All varieties at lowest prices. Hest Railroad
Track and Wagon or Stock Scales rnade.
Also 1600 useful artictes, including Safes,
Sewing Machines, Bicycles, Tools. etc. Save
Money. Lists Free. CHICAGO SCALE Co., Chicago, Il
21 H. P. Air-Cooled MOTORS
Total height, - 1934 inches
Outside Diameter ofLra.nkLase. 9 inches
‘I'hickness of Crank Ca - 3% inches
‘I'otal Width of Motor Lo End of
Crank Shaft, - - 11*4 inches
W~ight of Motor, - 30  pounds
Price, including & arburettor Induction
Coil, Muffier, Battery and Sparking
Lml boxed, rea.dy for &mpment. $125
discount fo the Trade.

THE HOLLEY MOTOR -
DAVIS STREET, - - RIL\DF(HHD. l"A.

STEWARD NDER

The Exponent of Highest Art in
ACETYLENE BURNERS Zi’.’?'%!?é&ll‘ﬁi%’é‘??
STATE LINE MKG CO., Chattanooga, 'T'enn., U. S. A
107 Chambers St.. New York.

NEW ENGLAND WATCHES

Made for the
HWORL D #

Send for Booklets,
BLUE FOR ‘LADIES...
...RED FOR MEN

THE NEW ENGLAND WATCH CO.,

New York, Chicago,
37 Maiden Lane. 149 State Street.

San Francisco, Spreckels Building.

OARIAGE TURRETS

for holding four or six tools, fitted to

< @ any ize Lathe, if a templat,e of car-

g 4By By riage and center is furnished. De-
€ -mm signed to £o onto cross slide in place
1] . of toc! hlock. Single movement of
-] : = lever handie revolves and locks the
& turret. Made in several different

styles for ordinary lathe tools and
round shank tools.

Small Booklets om ** Turrets”
furmshed on application.

FAY & SCOTT, DexTer Maing, U. S. A.

NCINEER’S LICENSE.

MECHANICS, ENGINEERS
ELECTRICIANS, Etc.

40-page pamphlet containing questions asked by Examining Board of Engineers.

SENT FFREE.

GEORGE A. ZELLEK, Publisher,

Room 335, 18 Sovtn Fourma St., S1. Louts, Mo.

FIREMEN,
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2 AUTOMOBILES

RECEIVED THE

£ ONLY GOLD MEDAL AWARDS

FOR ELECTRIC AUVTOMOBILES AT THE

Pan-American Exposition

These vehicles merited the highest
awards-—one gold medal on superi-
ority. and another on variety and
completeness of exhibit. No other
make of electric vehicles received a

single gold medal.

WRITE FOR 190t ILLUSTRATED CATALOG DESCRIBING

EVERY TYPE of VEHICLE from a RUNABOUT to a 4 TON TRUCK.

FEFSIFSFS
ELECTRIC VEHICLE CO., 100 Broadway, New York.

Western Agency and Showrooms, 267 WABASH AVE,, CHICAGO, ILl..

Photographic
Graveyards

Burial places for the photographic failures’
which occur with the best people and the
best- outfits, can be avoided by using a

Bausch & Lomb
Plastigmat §-6.8

Tens. Order your camera with it, or if you
have an outfit, ask your dealer to exchange.

No day is too dark for Plastigmat £-6.8,
no shutter too fast, no subject too difficult,

Plastigmat Booklet
Bausch & Lomb Optical Co.

INCORPORATED 1866,

tells why.

New York  ROCHESTER, N. Y.

Chicago

¥8u USE GRINDSTONES ?

1f s0 we can supp:y you. Al sizes
mounted and nnmounted. always
keptin stock. Rememoer, we make a
specialtyof selecting stones forall spe-
cial purposes. Ask for catalogue

The CLEVELAND STONE CO.
— ad Floor. Wilshire, Cleveland, 0.

w0058 C

C II.BISIY&CO chicAcs 135

o= GARDNIR]ESTO(K

(VIEW OF TRAIN BEARING FOURTEEN GRIFFIN MILLS 70 I0LA CEMENT CO.)

““MosT SATISFACTORY AND ECONOMICAL.”

IOLA PORTLAND CEMENT COMPANY.

BRADEEY PULVERIZER CO., Boston, Mass.
Gentlewner : — Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty-two 30 in. Griffin

Mills in our plant.

ing Portland cement clinker the Grifin Mil

DeTroiT, MICH., Oct. 16, 1900,

The writer has had a larFe experience with most kinds of grinding machinery, and is prepared to say that for grind-
is the most satisfactory and economical grinding machine on the market.

Each of the above mills hasattimes run over ten barrels per hour, and on long runs has averaged nine and a half barrels each
I

per hour.

Yours truly, Sad)
gd.

OLA PORTLAND ChM ENT CO,,

Per Joun T. HoLmes, Managing Director.

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

catalogue of this remarkable mill,

It will surely interest you and may save you money.

THE BRADLEY PULVERIZER CO., BOSTON.

A neat little park wagon.
No water carried. Fuel tank
with multiple oiling device
sufficient to run 150 miles
without stopping. Weight,
520 pounds. Kive horse pow-
er, giving one horse power
tou every hundred pounds.

Price, $750.
LooOmiIS
AUTOMOBILE COMPANY
Westfield, Mass.

MODEL No. 1.

We make to order to drawings or mod-
els blanking, shaving and swaging dies,
either sxmpie or componund, for work
requiring accuracy and finish. Sub-
Press Dies for the parts of watches,
c¢locks, cyclometers, and other smalf
mechanisms a specmltg We carry in
stock different sizes of Sub-Press Bases
and-Stands. Send for Descriptive Circ'r.

PRATT & WHITNEY COMPANY,

Hartford, Conn., U.S.A.
136 and 138 leerty St.. New York.

§§ﬁ\ RECORDING SINSTRUMENTS.
e Wl I’ressure Gauges, Vacuum Gauges. Volt-
m. 7 /l} meters, Amperemeters, Wattmeters, and
'&, 1] hermome@ers, make continuous records
Day and Night. Will pay for themselves.
Every instrument fully guaranteed and

GRAND PRIX, PARIS, 1900.

Three Gold Medals, Three Silver
Medals and Three Bronze Medals.

SUB-PRESS PUNCHES AND DIES

Awards, Pan-American Exposition, 1901, Buffalo, N. Y.

CRUDE_ASBESTOS

ND ASBESTOS FIBR

MlNESand works, | R. M. MARTIN,

THETFORD, P. Q. | OFFICE, ST.PAUL BUILDING,
CANADA, 220 B’way, New York.

= (o

sent on 30 days’ trial. & Send for (lircu-
lars and Specimen Chart.

& The Bristo) Company, Waterbury, Conn.
sll‘\ ER MEDAL PARIS EXPOSITION.

O TELE

SC CATALOGUE

W, & D.MOGEY.
BAYONNE CITY. N.J.

<END FOR

to meet every
demand of the

{Z SPENCERIAN
. PEN CO
Q EDITORIA

SELECT A PEN

SuitabIe for your handwriting from a sample card of 12 leading num-
bers for correspondence, sent postpaid. on receipt of 6 cents in stamps.

SPENCERIAN PEN CO.

349 Broadway, New York.

I Pay The

grate,
GUARANTEED TO BE

Will ship C. 0. D. to any station in the United States for

The “WILLARD STEEL RANGE”

allon reservmr large warming closet, duplex
Eroughout with asbeshos

Has 6 8-in. lids. oven 17x12x21, 15
burns wood or coal, wela s 400 Ibs.,

Freigh t -

lined tl
AS REI‘RESENTE]).

, i;ﬁEﬁW' \\\ 1B =8
$25 ¢ | [emington

Write for free descrlptlve
circulars and testimonials from parties in your section who are using one.

WM. G. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo.

pracncal user
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=

!

Typewriter

WYCKOFF, SEAMANS & BENEDICT
327 BROADWAY. NEW YORK.
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