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THE PILOTS AND PILOT
BOATS OF NEW YORK.
The charm and ro-
mance which service on
the sea possesses for
those whose daily life
is spent in more prosaic
duties on shore, receive
their highest expression
in the arduous and haz-
ardous calling of the
pilots, who do duty off
the various harborsthat
are strung out along
our extended coastline
on the Atlantic and
Pacific Oceans. Of all
the various local pilot
associations or guilds,
there is none that sur-
passes in interest or im-
portance the body of.

men who are engaged -

in the service between
Fire Island and Barne-
gat, upon the stretch of
water that covers the
approaches to New York
Harbor. The history of
this service is full of
stirring incidents, even
for a story of the sea.
From the time of the
early colonists of Man-
hattan Island, who kept
a whale-boat at Sandy
Hook, ready to place a
pilot aboard the quaint
Dutch merchantman,
with its cumbrous stern
towering high in air,
down to the present
day, when the stately
liner, but six days out
from port, picks up its
pilot a few miles out-
side the harbor en-

MODERN STEAM PILOT BOAT

NEW YORK. OCTOBER 22, 1898

OLD HOOL.

e

“NEW YORK”—OWNED BY THE NEW YORK

© 1898 SCIENTIFIC AMERICAN, INC.

AND

$3.00 A YEAR.
WEEKLT.

trance, the record of
the pilot service of this
port has been such as
to ‘mmake the naiue of
the ‘* Sandy Hook pilot”
familiar in every cor-
ner of the civilized
world.

The entrance door
into the pilot’s profes-
sion is guarded by a
strict system of exawi-
nation and apprentice-
ship extending over a
period of six years. The
boy of 16 or 17, who is
ambitious to become a
New York pilot, usually
picks up his first ex-
perience before the mast
in a service which lasts
for a year and a half
or two years. He then
passes an examination
betore the Pilot Com-
missioners, who are
chosen by the Chamber
of Commerce and Board
of Underwriters, in
which he hasto show a
fair knowledge of the
rudiments of education
as taught in the publie
schools. The candidate
must of course be in
good physical condition,
especially as regards his
eyesight, the least de-
gree of color-blindness
being fatal in a pro-
fession which involves
so much reading of sig-
nals by day and night.
The successful candi-
date then enters upon a
six vears’ apprentice-
(Continued on page263.)
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RECONSTRUCTION OF NEW YORK STREET RAILWAYS.

In view of the deadlock which has occurred in the
matter of providing New York city with a system of
underground rapid transit, it is satisfactory to note
the remarkable energy and ability with which the
Metropolitan Street Railway Company is improving
the vast network of surface railways which is included
in its system. It islargely and almost entirely owing
to the enterprise of this company that the New York
traveling public has been able to travel to and fro on
Manhattan Island with any approach to comfort or
dispatch, at least during the past few years of the
city’s growth. In proof of this we have merely to con-
sider what would be the present state of the transpor-
tation problem if those six great arteries of travel,
Second Avenue, Lexington Avenue, Madison Avenue,
Fourth Avenue, Sixth Avenue, and Bighth Avenue,
were still served by the tedious horse car. It issafeto
say that the Broadway cable line would have had to
face an actual deadlock and that the elevated roads
would have been congested to a degree that would
have rendered travel upon them well nigh intolerable.

The system of the Metropolitan Street Railway Com-
pany has grown to its present proportions in the brief
space of a dozen years, the expansion dating from the
time when the first of the many smaller lines were
added to the original Broadway road. At present the
system includes 228! miles of road of all kinds, of
which, when the present changes are completed, about
90 miles will be mechanically operated.

The peculiar shape of New York city, which stretches
out over an island 13 miles in length by only 1l4-to 2
miles in width, renders the transportation problem
peculiarly difficult. The business portion of the ecity
lies at the southern end and the residence districts are
located in the center and the northern half of the
island. As a consequence the travel to the business
poi'tion gathers volume as it moves ‘*down town,” in
the 1orning, converging toward the main thorough-
fare known as Broadway. As Broadway was a cable
road and the adjacent and parallel lines were operated
by horse cars, the bulk of the travel sought the former
road. Tomeetthe demand the headway of the cable
cars was reduced in the lower part of the city until in
18905 it was only six seconds. In order to relieve Broad-
way and confine the east and west side traffic to its
proper avenues, the company last year abolished the
horse car from Second, Fourth, and Madison Avenues,
and installed in its place the underground trolley sys-
tem, and this year a similar change is being carried out
on Sixth and Eighth Avenues, while at the same time
electric conduits are being laid on Broadway and the
necessary equipment put in for the electric operation
of this road.

When these improvements are completed, there will
be over fifty miles of road under electric operation.
With improved transportation on the parallel roads
there will be no tendency on the part of the public to
flock to the Broadway line. Instead of the down town
traffic concentrating upon Broadway at Twenty-third
Street, the Second and Fourth Avenue lines now tap
the main thoroughfare at the Post Office and Astor
Place, and the Sixth and Eighth Avenue lines make
connection at the City Hall Park and Caual Street.
The effect upon the Broadway road and the elevated
roads (as far as the traveling public is concerned) has
been excellent. While the overcrowding is still at
certain hours of the day excessive, it is not nearly so
marked as it was two years ago, and when the Sixth
and Eighth Avenue improvements are completed, the
improvements will be yet nore marked.

Looked at from the engineering standpoint, the
work of reconstruction now nearing completion on
these two thoroughfares is of the highest merit, both
for the magnitude of the work and the speed with
which the change was accomplished without materially
interfering with the city’s traffic. The work to be done
ineluded the taking up and removal of fourteen miles
of double track in two of the busiest thoroughfares in
the world, replacing them with the heavy 107-pound
rafls, yokes, and equipment of the underground trol-

ley system, and making the necessary changes in the
various systems of electrie light, telephone and tele-
graph subways, and in the gas and water pipes and
sewers of the city. 1t was decided to do the work by
paid labor under the comupany’s engineers, in place of
letting the work, as before, by contract. The old ma-
terial taken out and the new material to be put in weie
distributed in the side streets, street crossings were
boarded over (the work being done under cover), and
every care was taken to interfere as little as possible
with thecity traffic. The vast array of mechanics and
laborers was distributed along the works, and a simul-
taneous attack commenced at all points. In a few
months, and with remarkably little interruption to
traffic (considering the magnitude of the work), the
change has been made. The cars ceased running on
July 21, and the electric cars will be running on both
roads by Noveinber 1 of this year.

The work of reconstruction has involved the re-
moval of 3,600,000 cubic feet of earth and 1,130,000
superficial feet of paving. In each mile of the new
track 275,962 separate pieces had to be handled and
fastened in place, and the completed structure con-
tains 50,000 cubic yards of concrete and a total weight
of 8,500,000 tons of wmaterial. In the first two months
of reconstruction 6,287 men and 460 carts were em-
ployed daily on the work, and latterly the force was
increased to 812 carts and 9,000 men.

It will interest the public to know that this systemn
of roads alone took in last year 60 per cent as many
fares as all the combined steam railroads of the United
States, that is to say, over half as many fares were
taken in on 22814 miles as on 180,000 miles. This com-
parison surely establishes the claimm of New York city
that its street railway traffic is the densest in the
world. The introduction of the transfer system reduced
the car fare per passenger in 1887-88, when 1,996,871
transfers were issued, from 5 cents to 4'75 cents, and in
1897-98, when 90,000,000 transfers were given out, the
average car fare was reduced to 3'48 cents, and for this
sum a passenger, if he is so disposed, can make a con-
tinuous trip of over 20 miles.

The managers of this system are well disposed toward
the proposed underground rapid transit scheme, as
they consider that its construction would increase their
own receipts by relieving their cars of the long-dis-
tance travel and leaving them to take care of the
short-distance passengers. It ismore profitable to carry
three separate passengers for three trips of three iles
each than to carry one passenger for the whole nine
miles, and it is considered that the tunnel road would
secure chiefly the long-distance travel.

This is the proper view to take of the proposed un-
derground road, and the relief which it will afford to
every form of transportation in the city will be in the
nature of a surprise when the road is eventually built.

B

A NEW PROFESSION FOR YOUNG MEN.

The search for foreign markets may be justly said to
have developed in recent times into an exact, special-
ized science, in which not only individual exporters
and associations, but expert government comnmissions,
elaborately organized, equipped and maintained, each
play with constant increasing efficiency their co-ordi-
nate roles. The United States has now reached a
position which recognizes the usefulness of the export
associations and bureaus of information, though the
complaint is nade sometimes that these organizations
are too much in the hands of theorists and unsuccess-
ful men. Some of the European nations have now
advanced further in the science of export than we
have, and have called into service an expert commis-
sion, organized for a speeific inquiry, and sent out
under government authority to gather precise techni-
cal information for the education of the manufacturers
and merchants in special lines of production and trade.
The efforts of Germany and France in this direction have
established new systems to which the attention of
American manufacturers and exporters cannot be too
soon and too seriously directed. The German Export
Commission was sent out February, 1896, to study the
markets of China, Korea, and Japan, and returned after
ayear of thorough and carefully systematized work,
bringing a vast collection of not only the art products
or other merchandise ordinarily exported from those
countries, but also of ordinary textile and other goods
made in those countries for the use of their own
people or for export to neighboring countries and in
the production of which it is thought that German
manufacturers, equipped with exact information as to
size, quality, price, and extent of demand. might be
able to compete. Neither the samples nor special
reports made by the commission have been, or prob-
ably will be, made publie, as they were obtained
solely for the benefit of the German manufacturers.
The samples were arranged in a suite of roomns at the
Palace of the Imperial Diet. Berlin. Admission was
only granted by card and had *‘ to be obtained from a
discreet official,” says Consul-General F. H. Mason, of
Frankfort. The collection was subsequently broken
up or distributed at points where similar goods were
or could be mmade in Germany, as for example at Cre-
feld, where the textile samples are in the possession of
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the Chamber of Commerce. The reports have not
been printed as yet, and if they are, they will probably
be reserved for contidential distribution among the’
German manufacturers and merchants who are spe-
cially interested in knowing the wants of these Eastern
peoples, their ability to purchase goods to meet those
wants and the prices they are able to pay for them.
Similarly in France, the comnmercial commission sent
out by the Chambers of Commerce of five manufac-
turing cities. Marseilles, Roubaix, Lille, Bordeaux, and

-Lyons, has returned after an absence of nearly two

years, and has presented its collection and reports to
the Chambers of Commerce directly interested.
Although none of these technical reports have yet
been, or probably will be, published, it is known that
they number more than one hundred, each prepared
by an expert committee or individual. The general
conclusion reached by the commission is that France’s
export trade with China, Tonkin, ete., has opened up
a great future, provided the manufacturing exporters
will make the best use of the specialized information
that is now placed in their hands. While the direct
and immediate fruits of these well designed and scien-
tific quests for foreign markets will naturally, and justly
so, fall to the lot of Germany and France, which organ-
ized the expeditions, still there are certain general facts
and propositions which are suggested by these proceed-
ings whieh, if rightly interpreted, may be of value to
the exporters of the United States, who, as a class,
have much to learn of the science of the export trade.

There is in all the specialized work of the com-
missions a broad recognition of the fact that in foreign
trade it is the buyer, not the seller, who determines
the kind of article he wants and the form in which he
wants it turned out, labeled, and packed for shipment
to him. Itis the business of the seller not to force
upon the consumer something he has never heard of
and does not want, but to ascertain exactly what he
has used and what has been sold to himn hitherto, and
then furnish him with something of the same kind—
but better for his money—than he has ever had before.
After this has been achieved, there may possibly be
some Tfield for the introduction of a new variety of
goods and the gradual education of the consumer. At
present the Germans are perhaps the ablest masters of
this theory of -the export trade, and the English are
thought to have lost much for want of it, and America
will undoubtedly excel in it when once manufacturers
realize its importance.

Secondly, the goods must, as a principle. be sold not
at home, but abroad. The seller must go to the buver
with sawmples, prices, and conditions which the latter
can see and readily understand. Museums or other
collections for sample merchandise are useful as far
as they go, but they cannot attract more than a limited
number of buyers to the United States, especially while
other countries are sending merchants to the spot with
a stock of goods, duty paid, and furnish salesmen to
show and explain them. The needof our export trade
is a class of coinpetent, well trained young men, with
good manners, a practical command of French, Ger-
man, and Spanish, or at least some of these languages,
combined with an intimate practical knowledge of a
certain class of manufactured goods and commercial
methods, currency, weights, measures, and customs of
foreign countries. The education of such men requires
certain specialized courses of study, which the com-
mercial schools of Germany, and to some extent Bel-
gium and England, furnish. The all-round education
provided by American colleges and high schools turns
out young en more or less fairly equipped for success-
ful careers at home, but the competition for export
trade has now becorne so sharp as to require the work
of experts, which only a special education, supple-
mented by a practical experience, can provide. It will,
henceforth, be necessary for a largely increased class
of young men to prepare themselves for and accept
definitely, as many thousands do in Great Britain and
Germany, the career of mercantile employes in foreign
lands, in which social sacrifice, the dangers of alien
climates, are balanced by the material advantages
which such a career offers to men of perseverance and
trained capacity.

Salesmen frequently go to Germany with no know-
ledge of any language but English, and the commer-
cial traveler puts himself too often in the character of
a peddler by attempting to sell goods of wholly differ-
ent classes and character. The comercial traveler in
foreign countries should confine himself solely to one
line of goods and should be an expert in that line.

American circulars and catalogues are often very
faulty, and they should be printed in the language of
the country to which they are sent, the values and
weights and measures should be translated to those in
vogue in whatever country they are sent to, and above
all, the catalogue should state clearly the net price for
which the machine or other article will be delivered at
a prominent seaport of that country. The subject of
discounts should be also clearly set forth. If this is
not done, the buyer is forced to spend three or four
weeks in writing to the American seller to ascertain
his best discount, ete.. and the chances are, in the
meantime, that his order will go to a European manu-
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facturer who either sends a salesman to take it or who
has given the net price in his advertisements.

The unprecedented merchandise exports of the past
fiscal year have given to the world a new and convine-
ing proof of the power of the United States in the vast
and varied field of manufacture. It will now be greatly
to our advantage to understand at once, as the field of
American cominercial activity broadens and grows
more complex and difficult, that the attainments and
enterprise of the exporters and their agents must keep
abreast of the new and more exacting requirements.
The merchant of the present and coming generations
must be like the diplomatie, the consular, or executive
officer, a more highly trained and educated man than
his father or grandfather had need to be.

O

THE REVIVAL OF AMERICAN SHIPBUILDING.,

Unless the present signs are misleading, the war
with Spain is likely to start, if it has not already
started, that revival of American shipbuilding for
which we have all looked so anxiously, and which, at
the opening of the present year, appeared to be farther
off than ever. The creation of an auxiliary fleet led to
the purchase of a large number of the vessels engaged
in our coastwise and West Indian trade. Several of
these have been converted into such valuable auxiliary
cruisers that the government has decided to retain
them permanently in the service. As a consequence,
the transportation companies have given orders for
new ships to take their place, and it is very gratifyving
to note that, whereas mmany of the original vessels were
built abroad, the new ships are being constructed in
American yards. No better indication could be de-
sired of the approach of the day when not only first-
class liners, like the ‘‘St. Louis” and *‘ St. Paul,” but
the cheaper vessels of the ‘*tramp’ class, can be con-
structed in American yards as cheaply as they can in
Belfast or on the Clyde.

The effect of the purchase of merchant steamers by
the government is seen in the fact that our leading
shipyards are crowded with orders which will keep
them in full swing for many months to come. Among
others are four screw steamers for the American Mail
Steamship Company and a twin-screw vessel for the
New York and Cuba Mail Steamship Company. Two
large steamers are being built at Chester, Pa., to take
the place of the ships of the Old Dominion Line
which were acquired by the navy and transformed
into auxiliary cruisers. The great yard at Newport
News, which recently witnessed the launch of the
‘Illinois,” has on the stocks three new liners for the
Morgan Line, two for the Cromwell Line, and two for
the Pacific Mail. The fact that these orders are being
placed at home proves that the cost of construction
must have been greatly reduced of late years, and this,
no doubt, is due to the great progress which we have
made in the iron and steel industry. Not a little com-
motion was caused recently on the other side of the
Atlantic by the announcement that an order had been
given to an American firin to supply ship plates to an
English shipyard. The cheap production of plates
and frames, coupled with the lower wages that are paid
for labor, and the fact that labor-saving methods and
machinery enable us to turn out more work per man
than is possible in foreign yards, are hastening the day
when we can successfully compete with the world in
the art of shipbuilding.

If history repeats itself we shall not only successfully
compete with the world as shipbuilders, but actually
lead it in.the superiority of our productions; for in
the days of our maritime prosperity, in the age of
wooden shipbuilding, our sailing clippers were the
most famous in the world. They not only carried
more than two-thirds of our inward and outward
trade, but they were successful in securing a large
share of the trade of the old world. They were con-
spicuous in the tea trade between China and London,
where their admirable sailing qualities were in great
demand, and so great was their renown that several
British shipowners purchased vessels that had been
buiit in American yards.

In 1859 sixty-seven per cent of a total trade of $695,-
557.592 was carried in American bottoms ; but since
that timme there has been an almost unbroken decline,
which has been attributable to the change in the ma-
terials of shipbuilding from wood to iron and steel,
while in its earlier stages it was, of course, hastened
by the depredations of the Confederate commerce-de-
stroyers. The change from wood to iron came too
early for our undeveloped iron industries to enable us
to cope with the new problem successfully; and while
the wooden clippers made a gallant fight to maintain
their old prestige, they were doomed to give way before
the advance of steamn as a method of propulsion. At
the close of the civil war the proportion of our trade
carried in American ships was only 27 per cent. It
rose to 35'6 per cent in 1870, since which date there has
been a steady decline.

The upbuilding of our merchant marine has been
handicapped by a law which forbids the registration
of foreign-built ships in the United States, to protect
themselves fromn which, Awmerican owners have em-

ployed European steamers under long time charters.
A striking instance of this is the West Indian fruit
trade with the United States, which, although it is
in American hands and backed by American capital,
is carried on in foreign bottoms and under a foreign
flag.

There is no denying the fact that withan era of *‘ free
ships” and some form of bounties for home-built ves-
sels, a large number of ships now flying a foreign flag
would hoist the American colors, and a large number
of orders would be given for both home and foreign
built vessels. The result would be that our merchant
marine would begin to assume something of its old
proportions. Just how far we have sunk in the matter
of over-sea commerce is shown by the following com-
parison : In the decade 1850 1o 1860 the yearly average
of shipping launched was 276,000 tons, fifty per cent of
which was for deep sea service, whereas last year the
total tonnage launched was only 232,000 tons, in which
was included not so much as one ship for the deep sea
foreign trade.

—_———— e r-—
CORRELATIVE THOUGHT IN THE MONKEY AND THE
ELEPHANT.

BY JAMES WEIR, JR., M.D.

It is true that the lower animals very frequently, so
it seems to us, find themselves in difficulties which
could be easily overcome by a slight amount of logical
ratiocination, which effort of reason they seemingly
fail to employ ; yet in this respect are we really supe-
rior to them ? Does our own ideation differ so very ma-
terially when we are piaced amid kindred or like en-
vironments ? I think not.

Place man amid unknown and unfamiliar surround-
ings, and he at once, to a certain extent, becomes lost.
Many things appear to us abstruse, occult, and beyond
the powers of the human mind ; many situations seem
difficult, inexplicable, unavoidable. And yet, when
these things are explained to us and we come to under-
stand them, we wonder at our own stupidity, so simple
do they become. It is a lack of understanding, and
not an absence of ideation, in animals which makes
thein appear to us to be, on certain oceasions, without
ratiocinative power.

Ideation, to some extent, is present in all of the lower
aniinals, and correlative, interdependent, commutual
thought is unquestionably present in the mental opera-
tions both of the monkey and of the elephant, as I will
now endeavor to show.

Several years ago, a capuchin monkey at the Fair
Grounds in St. Louis, Mo., received an injury to one
of his forepaws and I was asked to dress it. While
convalescing, this little creature learned to know me
intimately, and would always ery out with pleasure
whenever he saw me. His attendant would let him
out, whereupon he would caress my face with his
paws, uttering meanwhile many low-voiced ejacula-
tions of endearment.

One day, in order to see what he would do, the keep-
er refused to take him from the cage. The monkey
appeared completely nonplussed and sat down, seem-
ingly in deep thought. Suddenly he uttered a loud
shriek, as though in great pain, and began to pace up
and down his cage. He held the hand which had been
injured, but which had now been well for several
weeks, in his other hand, and appeared to be examin-
ing it with great solicitude. His object was at once
apparent both to the keeper and to myself: he was
feigning an injury in order to be let out !

This monkey remembered that when he had hurt
his hand I was called and dressed the wounded mem-
ber. He thought that, if he madeitappear that he was
again injured, he would be placed in my hands at
once. The cunning little malingerer ceased to moan
as soon as he was placed in my arms, and at once
began to search my pockets for the dainties which he
knew were there. Beyond question of doubt in this
instance there was true correlative ideation. Thought
followed thought in orderly and logical sequence until
the full concept was formulated.

In the same monkey house there lived an ateles
which also gave unmistakable evidences of being able to
think correlatively. This monkey became the proud
and jealous owner of a small, round, metal-backed
mirror, which she kept securely grasped in one of her
hands. She seemed to regard it as a great treasure,
and was 1mmensely afraid that the other monkeys
would steal it from her. Wishing to see how she would
dispose of it during feeding time, I suggested to the
keeper that he prepare a basin of milk and bread
and place it in the cage. (The ateles conveys its
food to its mouth with its hands; consequently, the
monkey was handicapped by having one hand already
occupied.) She made a dash for the basin, but im-
mediately recognized the fact that with only one hand
free she was no match for the other monkeys. She
ran about the cage for a moment or two, then, pausing,
seemed to think over the matter. Suddenly she darted
to the front of the cage, thrust her hand through the
bars, and pressed the precious mirror into one of the
keeper’s hands! Then, free and untrammeled, she
rushed to the bread basin, and began to shovel food
into her pouches with both hands.
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In a recent issue of La Nature M. Paul Méguin has
an interesting article on the intelligence of monkeys.
The following excerpt is taken froma paraphrase of
the above-mentioned paper :

‘“ At Hagenbeck’s establishment, in Hamburg, where
two hundred monkeys enjoy complete liberty at play
in the great rotunda, they are given multitudes of
children’s toys, balls, hoops, wheelbarrows, joiner’s
benches, ete., and learn to manage them all without
anyone showing them how. Inthecenter of the rotunda
is an immense grain-hopper, from which the seeds, corn,
walnuts, chestnuts, apple-quarters, etc., run into a
trough when a wheel at the top is turned. The man-
agement of this hopper did not have to be explained
to our friends the monkeys. While one of them turns
the wheel, the others, sitting around the trough, en-
joy the delicacies as they come down, till the one at
the wheel, thinking his turn has come, stops, gives the
signal for some one to take his place, and comes down
to get his share.”

Here is an instance of complex ideation. These
animals know that their food is procurable only by
turning a certain wheel, a mechanism wholly unknown
to their ancestors, hence comnpletely outside the realin
of instinctive orinherited knowledge. They know also

-that. unless some one is self-denying for the tine being

and will turn the wheel, they will get no food. There-
fore. that unselfish individual always presents himself.
Furthermore, this individual, after he has labored some
time for the good of the community, has only to make
known his wishes to be relieved, when another will
take his place. Here there is a knowledge of cause
and effect in which complex correlative ideation is
clearly evinced. Moreover, the factor of unselfishness
which is present points to an ethical element as
well.

An elephant’s skin is exceedingly sensitive, notwith-
standing its great thickness. Flies, gnats, mosqui-
toes, ete., cause it considerable annoyance, especially
when it is confined to a house and cannot procure dust
to sprinkle over its body as a protection against their
attacks. .

In 1882, while standing in the carnivora house at the
St. Louis Fair Grounds, I saw an elephant which was
there stabled seize a mop broom with its trunk and
skillfully brush away some flies which were biting its
back at a place not to be reached by its tail or pro-
boscis. It used the broom with as much dexterity as
a-man would evince under like circumstances.

Romanes gives an acecount of an elephant which was
seen to break a bamboo picket from a fence. Then,
manipulating the bamboo with its trunk, it splintered
it beneath one of its fore feet. Apparently not satisfied,
it again broke a bamboo picket from the fence and
splintered it as before. Then, holding the splinter in its
proboscis, it scraped with its point between one of its
forelegs and its belly. In afew moments it dislodged -
a large elephant-leech, which fell to the ground and-
which was imnmediately crushed into a shapeless mass
beneath the horny toes of the elephant! The animal
deliberately manufactured an - instrument through
whose agency it was enabled to rid itself of an annoy-
ing parasite. Morever, it was not satisfied with its
first scraper, but threw it away and made another,
thus showing interdependent, correlative thought as
well as diseriminating judgment.

One winter, at St. Louis, two elephants were stabled
in an outhouse near my rooms. One warm, bright day
early in the spring one of these creatures was brought
out into the alley behind the stable, in order that it
might be given a bath. A horse attached to a loaded
coal cart became frightened and ran at full speed down
the alley toward the elephant. The latter heard the
noise and saw the horse rushing toward him, He
seemed to take in the situation at once; for, dropping
to his knees, he drew in his trunk beneath his body,
drew in his legs, and bowed his head. The horse, in his
mad rush, ran completely over the elephant, dragging
the heavy cart withhim. Beyond a fewslight scratches
and bruises, the elephant was uninjured. Had it not
been for his wise foresight and his quick formulation
and adoption of his efficient method of self-protection,
he might have been severely injured, perhaps killed,
by impact of the maddened horse and heavy cart. In
this instance there was an undoubted manifestation of
correlative ideation. The immediate adoption of the
only efficient means of avoiding injury clearly demon-
strates the truthfulness of this assertion, especially
so since there was nothing instinctive in the action of
the elephant. In a state of nature, elephants are not
confined in narrow alleys, neither are they charged by
runaway horses.

THE United States consul-general at Berlin says that
the area of carriage pavements in that city is 6,500,405
square yards. Of this area a littleless than 74 per cent has
stone pavements, about 25 per cent asphalt, and a frae-
tion over 1 per cent wood pavement. The proportion
of asphalt is steadily increasing. The soil consists of
coarse, gritty sand, forming apparently an excellent
foundation for the heavy 8-inch layer of gravel and
cement, over which the 2-inch covering of asphalt is
spread.
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HOW SAN FRANCISCO DISPOSES OF ITS GARBAGE.

The contrast between the methods by which New
York and San Francisco, divided by three thousand
miles and situated the one on the western shores of
the Atlantie, the other on the eastern shores of the
Pacifie, dispose of their unsanitary waste is marked.
In New York the garbage and house refuse are kept
in separate vessels; in San Francisco they are mixed
together. In the former city the odors arising from
pure garbage, kept for several days in warm weather
in the basements or back yards of the householders,
are apparent at a considerable distance; while in the
latter city the garbage, mixed in the same vessel with
the ashes from the kitchen and the other house refuse,
practically has no odor. In New York the pure gar-
bage is collected and loaded upon scows at the city’s
expense and delivered to the New York Sanitary
Utilization Company, where it undergoes a reduction
process at the company’s works on Barren Island,
and comes out into a residuum consisting of tankage
and grease. In addition to the cost of collecting and
hauling this garbage, the city pays $89,900 per annum
to the reduction company. The refuse is carried out
to sea by barges towed by tugs and there thrown
overboard into the sea. The larger portion of this ref-
use finds its way to the beaches, and renders the Jersey
shore anything but a pleasant abiding place.

In San Francisco it had been the custom from time
immemorial to dump the garbage and refuse on vacant
lots. Some ten years ago this system was changed,
and the municipal authorities designated a dumping
ground consisting of low and submerged lands in the
southern district of the city, but, as that portion of the
city grew up, the complaints against this disposition
of unsanitary substances became numerous, and the
municipal authorities finally decided to sell to the
highest bidder a franchise for the term of fifty years
for the sanitary destruction of this material. On
February 17, 1896, the privilege of disposing of the gar-
bage and refuse of the city in a manner satisfactory to
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UNLOADING REFUSE, TOP OF CHUTES.

the health authorities was sold to the highest bidder
for the term of fifty years, in consideration of the pay-
ment to the city of $2,510 in cash and two per cent of
the gross receipts for the first fifteen years and five per
cent of the grossreceipts for the remaining thirty-five
years. This contract required the householders to
have all their garbage and house refuse, the latter
consisting of dirt, ashes, sludge, broken crockery, tins,
cinders, bones, and other like material, also all putrid
vegetable matter and condemned fish, flesh, and food,
carried to the works to be erected by the contractor
or his assigns, and to pay to such contractor twenty
cents a cubic yard for such destruction, payable upon
delivery. Here again the system differs from that in
New York and the other Eastern cities, those cities
collecting and disposing of their wastes at the city’s
expense, while in San Francisco the householders
bear the entire burden. This system, however, is not
altogether equitable, and a strong movement is now
on foot to change it and to have the entire expense
borne by the municipality. The garbage and refuse
of San Francisco varies from two to three cubic yards
per ton, a fair estilmate would probably be two and a
half cubic yards a ton, making the price paid by the
householders to the contractor for destruction about
fifty cents a ton, which is less than it costs the city of
New York for reducing its pure garbage alone. This
contract was assigned by the successful bidder to the
Sanitary Reduction Works, of San Francisco, which
company selected the Thackeray process of incinera-
tion, then and now in use on a small scale in one of
the three sanitary districts into which the ecity of
Montreal is divided ; bought a block of ground in the
southern portion of the city, and erected thereon what
is now the largest garbage incinerator in the world.
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The test run was made for thirty days during Septem-
ber and October, 1897, and on the 8th day of Novem-
ber last San Francisco entered upon its new era of a
sanitary disposition of its poi-

sonous wastes.
The main buildings consist
of two incinerating houses,

with the chimney between. -

They form together three
sides of a square, 265 feet
long by 95 feet wide, and two
stories in height. There are
gixteen large cells in @ach in-
cinerating house, making
thirty-two cellsin all, with a
grate area of 96 square feet
each, aggregating 3,072 square
feet of grates. Each cell has
a maximuin capacity of about
twenty tons per twenty-four
hours. These cells are the
largest in use, the nearest
approach to them insize being
those of the destructors used
in England, the largest one
of which has 25 square feet of
grate area. There are four
crematory furnaces for the
cremation of smokeand gases:
these can also be used to meet
h any extraordinary delivery of
refuse. The chimney is 265 feet high, with a concrete
foundation 50 feet square by 3 feet thick. From the
top of the concrete to the ground line it is solid brick
47 feet square, and
steps back to 82 feet
are 12 feet high. The
trunk is 30 feet
square by 40 feet
high, with walls 8
feet thick from the
top of the trunk to
the top of the house.
The walls are built
circular, 210 feet
high, making the
chimney265 feet from
its base. The flue is
lined with fire brick
50 feet high and
topped with a cast
iron cap of special
design.

This is the largest
and tallest chimney
ever built to dispose
of garbage and re-
fuse. All the build-
ings are built in a
substantial manner
with solid hrick
walls, galvanized iron
roofs, cast iron fur-
naces, grate bars and
hoppers. The works
are fireproof. A well
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BASE OF CHUTES AND MOUTHS OF HOPPERS WHERE

VIEW OF SANITARY REDUCTION WORKS, SAN FRANCISCO.

has been sunk upon the premises furnishing pure water,
and with a capacity of 10,000 gallons per day. A rag
cleaning and bottle cleaning plant has also been erect-
ed, the former capable of cleaning 300 pounds of rags
an hour and the latter can wash several thousand bot-
tles per day. A furnace has been erected for the melt-
ing of solder from the tin cans and is now in operation.
Tin baling works are also in operation, where the tin is
baled and shipped to foundries and made into win-
dow weights. Theinclined roadways, platforms, offices,
and buildings cover an area of 400 by 200 feet. The
total investment of the company has been about $150,-
000. The maximum capacity of the furnaces and aux-
iliaries is 700 tons per day, but the entire output of the
garbage and refuse of San Francisco has not yet reach-
ed that figure. The scavenger wagons commence arriv-
ing at daylight and the deliveries are practically over
by four o’clock in the afternoon. The works are sur-
rounded by a high board fence. At the entrance is the
office of the company, and through this entrance the
wagons drive up inclined roadways to the top of .the
two incinerating houses, where the contents of the
wagons are dumped down inclined chutes. On either
side of. these chutes the pickers take their places and
pick out everything of commercial value, such as tin
cans, bottles, rags, bones, and even old bread, which is
sold to the Chinese chicken gardens. At the foot of
these chutes are the mouths of the hoppers where the
garbage and refuse enter. The cells themselves are
plain rectangular furnaces with arched crowns set at
an angle ; the hoppers slope upward at the rear of the
grates at an angle of about 45 degrees, terminating in
their upper ends in a charging door. On each side of
these hoppers are flues opening into a mainflue. The

REFUSE IS SEPARATED,
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products of combustion from the cells pass by means of
the main flue to the crematory furnaces and thence to
the chimney. After one charge of the garbage and re-
fuse is burned in a cell, enough of it is left in the shape
of embers and live coals to ignite the nest charge com-
ing down. In this way the fires ngwer go out and the
embers from one cell can always be utilized to assist
the burning in another cell. A charge consists of about
three tons, and can be thoroughly incinerated, accord-
ing to the character of the material. in from 214 to 4
hours. The residuum from this burning consists of
ash and clinker, both of camimercial value, the former
proving an excellent lrase for a fertilizer, while the
latter, ground up and mixed with ten per cent of lime,
makes a very excellent mortar; ar, mixed with con-
crete and clay in proper proportions, can be made into
an ornamental brick of any color desired. The follow-

METAL PICKINGS TAKEN FROM REFUSE.

A SECTION OF THE INCINERATING FURNACE.

ing is an analysis of the ash and clinker made during
the test run:

Clinkers. Ashes.
Per cent. Per cent.
Unconsumed carbonaceous matter. ... ........... 182 674
Silicon dioxide ...........o.iiiiiiiiiiiiienean. & 4554
Ironsulphide............ccovviunee ceresesnsasses ) 075
Copper sulphide ....coeveeieiane veeeencines cune H trace
Lead sulphide............. coovvvet civiiiaennnn. * trace
Phosphoric 8cid......eeieeeiiiiiieiriiaiinanns. " 0 252
Aluminum oxide.... X 1271
Iron oxide .. ..... 0060 oa 5 1R
Calcium oXide...covee covnriniiiiiiiiiiiiieonnns L 1959
Magnesium oxide.....oeoiuiiirernenes 5000 000000 : 126
Potassium oxXide....vevesrnnnnnvnnereiianin.t . 082 1:46
Sodium 0Xide....coueiiiiurenniiisoeeeees ainae 178 083
Sulphur trioxide.... ..... ciieiiiiiiiiiiiieene 164 410
Carbon dioxide.... .....ceveivenieiviisniiennens 394 234
Loss and undetermined..........c. «..oeeaeennsen 062 024
0 10000 10000

The furnaces are so simmple and have been built in
such asubstantial manner that they will last for a long
time. When repairs are necessary, one cell can be

closed down without interfering with the burning of
any of the other cells. The cost of burning is limited
to the cost of labor. There are 23 men now employed
at San Franciscoin the incinerating department. This
is outside of the number of men employed in the pick-
ing department, which more than pays for itself.

After the works had been in operation for a few
months it was found that the entire output of the city
could be burned in the daytime, the furnaces being
charged at night and regulated to burn till morning.
This made a big cut in the payroll. The incinerator
at San Francisco is the only one in the United States
burning garbage and refuse without other fuel than
the material itself. No artificial fuel of any kind can
be used here; there is no place for it. All the other
cities in the United States. incinerating garbage and
refuse, have to use either coal, coke, wood, oil, or

P — o

L A

gas. Several of the English systems claim to burn
without fuel, but in all of them it has been found
necessary to use more or less fuel for the purpose of
forcing a draught by means of a fan, which is not in
use in the San Francisco works.

Since the work commenced in November the fires
have never been extinguished ; no repairs have been
needed, but constant improvements are being made by
the company in labor saving apparatus and in increas-
ing the commercial value of the residuum. The works
were built originally on low-lying ground covered at
certain seasons of the year with water to a depth of from
2 to 3§ feet. The company has been using its ashes
and clinker up to this time to fill in its own land and
contiguous blocks, and it has found that, for the pur-
pose of filling, the residuum has no superior ; but the
company is now about to erect fertilizing works, using
its ashes as a base, and it is also considering the advis-
ability of erecting works for the converting of the

clinker into bricks and mortar. These experiments are
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CHIMNEY, SANITARY REDUCTION
WORKS.

being watched with much jinterest. The premises are
kept in a neat and orderly manner. When the fur-
naces are charged at night, the material brought dur-
ing the day has been wholly disposed of. There is an
entire absence of smell and gases. Sanitary engineers
from all parts-of the country have visited this plant
during the eight months it has been in operation. It
bas been indorsed highly by the State Board of Health
of California and the San Francisco Board of Health,
and the municipal authorities feel as if they had at last
reached a solution of a sanitary disposition of the
city’s wastes.

-t P

¢ Magic?” and the New Journalism.

Our esteemed contemporary The Evening Post re-
cently published an article entitled ‘* Running a Yel-
low Journal,” which describes how ‘‘a great Sunday
paper is made,” pointing
out how facts of all kinds
are manufactured by the
fertile brain of that mighty
man ‘‘ the Sunday editor.”
The article goes on to say
that it requires no common
order of intellect to lay
bare the workings of a
great stage illusion or the
great magician’s master
trick. Itsays‘ that always
makes a good story and is
a useful one when other
topies are scarce. How
does the editor manage,
when need be, to always
expose and confound such
frauds as these? Iuter-
view the prestidigitateur v
Absurd; he might not tell
the truth. Send a spy be-
hind the scenes ? Imprac-
ticable. Out of the depths
of his knowledge and in
the light of his foresight
the Sunday editor buys a
book, a large, thick, green
book, long published by
the SCIENTIFIC AMERI-
CAN, and containing min-
ute description and de-
tailed diagrams of all the
tricks and illusions now
kpnown to the stage. When-
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RAGS, BOTTLES, ETC.,, TAKEN FROM REFUSE AND PACKED FOR

TRANSPORTATION.

ever it is desirable to warn its readers against imposi-
tions of this order, the yellow journal has but to turn
to the book, pick out a particularly flagrant illusion,
and there it is simply waiting to be exposed.”

Biltmore Forestry School.

There is an important forestry school at Biltmore,
N. C., which is open to graduates of American colleges
and of United States military acadeies, the idea be-
ing to educate the men to be expert foresters. The
course began September 1,1898, and lasts for twelve
months. It includes practical instruction in forestry,
where the actual work of planting, cutting, road mak-
ing, ete.,is going on. Theoretical instruction is also
given, treating the entire subject of forestry, such as
sylviculture, forest utilization, forest management, for-
est finance, forest protection, forest history, fish and
game keeping, etc. The school is conducted by Mr.
C. A. Schenck; Ph.D., Forester to Mr.Vanderbilt’s Bilt-
more estate.
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Miscellaneous Notes and Receipts.

Decolorization of Black Ootton Rags.—Aniline black
is justly termed an indestructible color, and cotton rags
dyed with it could heretofore only be used for the pro-
duction of the coarsest wrapping paper. A paper man-
ufacturer has caused chemists to seek a wmedium decol-
orizing such rags without wealening the fiber to a
great extent. The experiment brought the following
result : By the action of bisulphites on such rags]at
a high temperature the color changes from black to
pale buff. If the stuff, pre-bleached in this manner, is
exposed to the successive action of weak acid, clean
water, and lime chloride solution, a material of such
whiteness is said to be obtained that it can be utilized
for writing paper and book paper.—Papierzeitung.

Impregnating Liquid for Incandescent Gas Light Man-
tles.—According to Invention, M. Salomonov, of Russia,
has received a patent on an impregnating liquid for in-
candescent gas light mantles which effects a coloring of
the light. Same consists of magnesiuin sulphate 12 parts
(by weight), zinc sulphate 4 parts, potassium bichromate
1 part, or in its stead ammonium bichromate 1 to 5
parts, disso!ved in distilled water 50 to 100 parts. To the
solution are added sowme drops of a silver nltrate solu-
tion. The mantles are dipped in thisliquid and dried.
Such a mantle imparts to the light a pale red color,
which can be intensified by the addition of a little
stannie nitrate to the impregnating liquid, If an ad-
dition of platinum tetrachloride is substituted for the
admixture of silver nitrate, the light will have a golden
yellow color.—Metallarbeiter.

Important Invention in the Domain of Printing.—Ac-
cording to the Archiv fuer Buchdrucker Kunst, two
Englishmen and a Frenchman have succeeded, after
many vain attempts, in solving the problem of print-
ing in different colors simultaneously. The process in-
volved deviates entirely from the ordinary method of
printing in colors, It is styled the mosaic-chromatic
heat process. Neither wooden blocks nor lithographic
stones or rollers are employed. The colors required
for the picture are applied in any desired number on a
plate about three-fourths of an inch thick and form a
coherent, cheesy mass. When the arrangement of the
colors is finished, the plate presents the aspect of a
mosaic picture. The plate is placed on the bed of the
machine, an ordinary lithographic press, but adapted
to the process, and the impressions are produced by
means of a cylinder heated by gas flames in the in-
terior. This invention is of importance, says the said
journal, since it affords a saving of 75 per cent of time
and wages compared with the old printing method.
It is especially suited for colored show cards, for the
coloring of maps and plans, and all sorts of illustra-
tions.

To Brown Iron or Copper.—As it is frequently desired
to give iron or copper articles a handsome and yet
durable brown coloring, says the Illustrirte Zeitung
fuer Blechindustrie, for which really good recipes are
not at hand, we will give below some directions which
have been tried in practice.

The process consists in rubbing the objects with a
consistent mass composed of several substances and
burning in the applied layer so as to prevent oxida-
tion.

This method finds frequent use on copper ware, not
only to avoid oxidation and the tiresome polishing
which becomes necessary, but also to impart to the
copper, whose natural color is rather glaring, an ap-
pearance more pleasing to the eye.

Annealing and careful cleansing with corrosives of
the articles have to precede the browning process. A
dark brown is obtained by stirring equal parts of ver-
digris and colecothar (English red) in vinegar to a pasty
consistency, applying this on the well cleaned and
dried parts, heating to redness, and quickly rinsing off
in acetate of copper.

Another mixture which has likewise been found
valuable is the following :  Make a paste of two parts
of tinely powdered iron oxide with alcohol. This mass
is applied with a brush as uniformly as possible, heat
over an open fire, rinse off, and polish with a soft
brush.. . .

If the desired effect of the color is not produced
thereby, the operation.must be repeated. ' '1 .

Lighter brown shades are produced by applying a
composition of two parts verdigris, two parts ver-
milion, five parts sal-ammonijac. and five parts alulj:u
with vinegar. After the application the parts are
heated and rinsed off. ) .

With the above operations, the greatest cleanliness
must be observed, and the touching of portions to e
browned with sweaty fingers must be avoided, else
spots will result, which can only be removed by takiug
everything off again.

The process of browning has also found great favor
in the manufacture of arms. The barrels of the guns,
ete., are, for this purpose, thoroughly polished with

emery, cleaned of all adhering grease, and rubbed

with the following mixture: Antimony chloride, two
parts; crystallized ferric chloride, two parts; gallic
acid, one part; water, four parts. This is allowed to
dry in a warm place ten to twelve hours; then the

article is warmed slightly, rubbed with a woolen rag,
and polished with olive oil and wax. This is repeated
according to how the color turns out.

Another good mixture consists of equal parts (by
weight) of butter of antimony and olive oil, and one
part silver nitrate in 500 parts water, as well as 54 parts
blue vitriol, 26 parts alcohol, 14 parts nitric acid, 3
parts iron filings, and 200 parts water. °

—_—_—

AN IMPROVED WRENCH.

A wrench has been patented by Charles S. Metcalfe,
of Silver City, New Mexico, which provides novel
means for obtaining a fine adjustient of the movable
jaw in addition to the usual coarse adjustment.

The traveler of this wrench, although operated by
the usual nut, nevertheless differs from the travelers of
most wrenches in being recessed at its upper end in such
a manner that the back portion shall be longer than the
front portion. At the end of the long rear portion of
the traveler, a cylindrical bearing is provided which is
received bya slot in the heel of the movable jaw. By
means of this construction, the movable jaw is pivoted
on a point remote from the gripping surface, and is
carried to and from the fixed jaw by the traveler. A
lever is fulerumed on a semi-cylindrical bearing on the
short front portion of the traveler, by means of a
hook-shaped head bifurcated to extend at each side of
the shank, and provided with a cam-surface at its up-
per portion and with a connecting straight surface at
its upper rear portion. Both cam and straight sur-
face engage the movable jaw.

In using the wrench, the lever is carried out from
the shank as shown in the perspective view, the free
end of the movable jaw being permitted to drop. When
the lever is in this position, the nut isscrewed on the
shank until the traveler has approached sufficiently
near to the fixed jaw to grip the material. By carry-
ing the lever inwardly and parallel with the shank, as

METCALFE’S IMPROVED WRENCH.

shown in the side elevation, the cam-surface of the
lever will act upon the free end of the mmovable jaw, fore-
ing the latter parallel with the fixed jaw, and holding
the material in a firm, vise-like grip. When the lever
is parallel with shank, thestraight upper surface of the
lever will hold the sliding jaw in adjusted position.

The Nicaraguan Rallway.

United States Consul W. B. Sorsby, at San Juan del
Norte, in a consular report to the State Department on
the subject of the Nicaraguan railway, now for sale,
writes :

I have to report that the railway system of Nicara-
gua, owned and operated by the government, now
offered for sale, was completed in 1885-86 and is in two
sections of 58 and 32 miles respectively, with about
3L miles of side and switch tracks and 4 miles of a
branch road recently completed, with further exten-
sion of the same under way. It is a narrow-gage rail-
road.” There are three small lake steamers belonging
to the system. ‘

‘According to an inventory taken in 1893, the railway,
boats, docks, ete., were worth $1,798,634 (American
gold). I am unable to obtain a copy of the inventory
so as to show the property in detail; nor can I give
exact data as to the freight tonnage, but I estimate it
to be, under present conditions, about 60,000 tons per
annum, and capable of such increase as the develop
ment and improved conditions of the railway system
and of the country will warrant.

It is estimated that to put the railway system in
good order an expenditure of about $100,000 is neces-
sary, to be used in the following manner: Purchase
of 100 box cars at $400, $40,000 ; three engines at $8,000,
$24.000 ;: reconstruction of the Paso Caballos bridge,
$12,000 ; necessary repairs of the track. $24,000; total,
$100,000. The gross earnings of the system for nine
years, 1886-95, were $2,017,209, and the expenses for the
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same period $1,438,238, leaving a net earning of $578,-
971. The average annual gross earnings for the first
three years were $159,666, and the average annual
expenses for the same period were $94,043. The aver-
age annual gross earnings for the following six years
were $256,368, and the average annual expenses for
the same time were $192,686.

It is well, perhaps, to direct especial attention to the
fact that the operating expenses have been allowed to
entirely absorb the increased earnings.

The net earnings of $578,971 for the period of nine
years indicate a dividend of about 814 per cent on the
valuation of $1,798,634. If this railway system has
been able to earn 3l4 per cent under governiment
management, subject as it has been 'to all the harassing
incidents of the military exigencies of the country in
the last four years (1894-98), due to constantly recur-
ring revolutionary efforts, and finally to the prepara-
tions for war with Costa Rica, it should become a most
valuable property in the hands of foreigners and con-
ducted according to the American system of railway
management.

The government price for the railway system is
understood to be $2,500,000 ; and in this connection it
may. be well to state that the government owes a
foreign debt of $1,400,000, with two years’ unpaid in-
terest at 4 per cent; and it is supposed that the desire
to pay off this debt is the main object of the govern-
ment’s purpose to sell.

It is believed that the government would award a
most valuable concession in order to effect a sale and
have the railway systemn pass under the control of
capitalists who would be disposed to improve the pre-
sent system, and thus aid in the development of the
resources of the country. It is thought that, in addi-
tion to privileges of the most valuable nature, conces-
sions would be given for the construction of additional
railways, either as branches or independent lines, or
for an extension of the present system to a point on
the Atlantic. For the sum of $2,500,000 cash and a
reasonable guaranty to build a railroad from Lake
Nicaragua to some point on the Atlantic ocean (*‘ Mon-
key Point,” for instance, a distance of about 80 miles),
in order to afford interoceanic communication and
transportation, I believe that a perpetual title to the
systemn, 1,000,000 acres of land, to be selested from any
part of the public domain, and practically a mmonopoly
of the railroad construction and traffic of the country,
would be given.

From present indications it would seem that Nicara-
gua is entering upon an epoch of peace and prosperity,
and that she is eager for the assistance of foreign
capital to aid in the development of the country,
lavishly endowed as it is with natural advantages—
with a clinate agreeable and healthy and free from
extremes of heat and cold, with a soil capable of the
highest state of cultivation and production, with forests
of valuable timber, and with fabulous mineral wealth
safely hidden from every effort of exploitation except
that of capital.

The greatest need of the country to-day is means of
reliable and quick communication between the At-
lantic Ocean and Lake Nicaragua, to connect with the
present national railway system from the lakes to the
Pacific Ocean, in order to insure interoceanic trans-
portation.

The construction of the Nicaragua canal would en-
hance the value of railway properties, because, while
interoceanic travel would be lost, this would be offset
by the local traffic resulting from the increased tide
of imnmigration.

The system as it exsists to-day, in view of the im-
provements of the harbor at San Juandel Norte (Grey-
town) and of the San Juan River, contemplated and
even now being vigorously prosecuted by the Carib-
bean and Pacific Transit Company {the old Atlas Line),
will result in an enormous increase in traffic.

The opportunity for investment of American capital
is golden, and the influence on comm:-rce between the
United States and Nicaragua, with the railway sys-
tem of the country under the control of Americans,
would be well worth careful consideration, not alone
as to the gain to the United States, but as to the loss
of trade which would inevitably follow if it should be
controlled by commercial interests other than our own.
These opportunities will not remain open very long;
indeed, a strong effort is now being made to secure
them by a powerful English corporation.

O

NEw FrRUIT TREE.—A new fruit tree is described by
Andrée in the Revue. Horticole. The name of the
plant is Feijoa sellowiana; it is indigenous in La
Plata, South America, but also thrives in Southern
France. The tree which blossomed and bore fruit in
Andrée’s garden attained a height of 314 meters and
had the form of a shrub. The fruit is an oblong, egg-
shaped berry 4 to 6 centimmeters long  and 3 to 5 centi-
meters wide, retaining its color even in the ripest con-
dition. The meat of the fruit is firm, of white color
and sweet taste, containing much juice and giving off
an extremely agreeable and penetrating odor. The
flavor is said to remind one of the pineapple.
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THE PILOTS AND PILOT BOATS OF NEW YORK.
(Continued from first page.)

ship, at the end of which he passes afinal examination,
in which he must give proof of his knowledge of the
imanagement of a square-rigged vessel and of the tides,
channels, shoals, points of land and night lights of the
locality in which he is to serve. If he is also found
to be of good moral character, etc., he receives his
*license for piloting vessels to and from the Port of
New York by the way of Sandy Hook.”

Before the present association was formed each pilot
boat worked independently of the others. The laws
which regulate pilotage require that the incouiing
vessel shall take ** the first who shall offer himself,” and
it may well be imagined that there was keen competi-
tion between the various boats in the endeavor tosight
the incouing vessel and be the first to put a pilot
aboard. In the natural order of things the surest way
to have intercepted the ships would have been for the
pilot boats to cruise a few miles outside of Sandy Hook,
where all incoming vessels must pass ; but the rivalry
between the boats frequently caused thein to push out
as far as 500 and 600 miles to the east. When a
steamer was sighted, there would be a hard race to
meet her, and every stitch of canvas was spread that
the spars would carry. Speed was of the highest im-
portance in those days, and the boats were modeled
and rigged with all the care that is bestowed upon a
modern racing craft. They were invariably schooner
rigeed, and while they could carry a heavy press of
sail, they were capable of Leing quickly made snug
under reduced canvas when it came on to blow.

Now it can be understoced that while there was un-
limited excitement in the old order of things, it must
have been both costly and dangerous. The history of
those early days of pilotage is full of disaster, and the
long cruises to the eastward were as costly as they
were unnecessary. This was well understood by the
pilots, and it was only a question of time before some
arrangement would be made by which the work could
be carried on systematically and with lessrisk and ex-
pense. Delegates were appointed from each of the
pilot boats (twenty-nine in all), and the Consolidated
New York and Sandy Hook Pilots Association was
formed. All of the pilot boats were bought by the
association, and after the best nine had been selected,
the other twenty were sold. This move alone saved
nearly $100,000 a year to the association.

The cruising radius of the boats was also reduced
to reasonable proportions. Formerly it extended from
the capes of the Delaware River on the south to
New York and to the east fromn New York to Halifax ;
but now the extreme length of the cruising line has
been reduced to sixty miles, thirty miles to the south-
ward and thirty to the eastward. The distance is
divided into six ‘‘stations” of ten miles each, one pilot
boat being allotted to each station. At the center of
the line, and off the entrance to Geedney Channel, is
stationed the *New York,” a new steam pilot boat
built specially for the association. She is known dis-
tinctively as the ‘‘station ” boat, and while she does her
share of the work of placing pilots on incoming vessels,
she also takes off pilots from the outgoing ships, her
position, about three miles outside of Sandy Hook,
placing her directly in the way of shipsoutward bound.
A reserve pilot boat is stationed off Staten Island.
The boats, it must be understood, do not remain con-
tinuously on one station, but move in rotation from
station to station. The boats which are farthest to the
east or south are naturally the first to sight the incom-
ing ships, and hence they are the first to be depleted
of their pilots. As soon as this occurs the boat leaves
its station, notifies the other boats, and sails into New
York Harbor, anchoring off Staten Island. Meanwhile,
the other boats move out one station, leaving the sta-
tion next the ** New York ” vacant. The latter station
is taken by a boat from Staten Island with a full com-
plement of pilots, which leaves the island on the re-
turn of the empty pilot boat. The pilots are divided
into companies of seven men each, and to each boat
are assigned three companies, whose round of duties
is as follows: One company is engaged in service on
the pilot boats at sea, another in piloting ships out of
the harbor, and a third in waiting at the headquarters
of the association until the boat returns empty to
Staten Island. It will thus be seen that there is a
constant rotation of the boats and the pilots, each
sailing boat making the round of four stations (the
fonrth being the relieving station off Staten Island),
and the pilots, by companies, being engaged in pilot-
ing ships in, taking other ships out, or waiting in the
office at 24 State Street, New York. The station ship
** New York” does not take part in the rotation of the
pilot boats, but keeps the same station continuously,
running into New York for coal and water once in
every fortnight.

The pilot boats, as we have said, are very handsoine
vessels, built of the best selected materials and heavily
sparred. Of this type was the famous schooner ‘‘ Ame
rica,” which in the fifties crossed over to England and
captured the cup which has caused in later years such
keen international rivalry in yacht building The
cost of a first class boat ran as high as $15,000, this

being the contract price of the ‘‘Joseph Pulitzer,”
which was built in 1894 and was subsequently offered
for sale at $7,000, when it was decided to sell off the
greater part of the fleet. The dimmensions of this boat
were : Length, 78 feet ; bean, 22 feet ; depth, 94 feet ;
tonnage, 76'85. The ‘‘ R. K. Fox,” built in 1876, was
65 feet long, 20 feet in beam, and 7 feet in depth, with
a tonnage of 47°68. The boats were designed to be
easy in a seaway and when lying to in rough weather.
In fair weather, with everything set, the best of them
are capable of a speed of 12 knots, while the average
speed is about 10 knots. When ecruising over their
allotted station of ten 1viles of water, they generally
have the four lower sails up and jog along at about
4 or 5 knots an hour. 'When the weather is too rough to
maintain station, the steam pilot boat takes the place
of two sailing boats off the lightship and all the other
boats run inside for shelter.

The “ New York” is under a penalty to the commis-
sioners of $100 if she is not on station, and she is sup-
posed to, and actually does, remain at sea in every
possible kind of weather. To this end she has been
designed on the general lines of a lifeboat. She can
work with either bow or stern to sea. her freeboard is
unusually lofty, and she draws an unusual amount of
water. Forward she is provided with a turtle-back to
throw off the heavy seas that may come aboard. She
is also provided with bilge keels to prevent her from
rolling excessively. When it comes on to blow unusu-
aliy hard, the *“ New York " steams between the Scot-
land Lightship and Sandy Hook Lightship. The
vessel was designed by A. Cary Smith, who is responsi-
ble also for the design of many of our finest yachts,
and those who are familiar with the latest fashions in
yacht designing will see that the ‘* New York ™ embo-
dies some of the best features of this class of vessel.
The dimensions of the vessel are as follows : Length on
the water line, 140 feet; length over all, 155 feet ; beam,
28 feet;; draught, loaded, 14 feet. On these dimensions
she must carry coal, water, and stores for one month,
and provide accommodation for fifty men. The fore-
foot is considerably cut away, and the screw is placed
much further forward than usual and is deeply im-
mersed, an arrangement which prevents ** racing’ and
contributes to quick steering and general handiness.
The bow projects well over the water "and the counter
is carried down to the water line, which renders her
ends very buoyant and enables her to back and go
ahead against any sea that may be running. The
keel is built on the trough primciple and is fully two
feet in width. The 100 tons of coal are carried at
about the middle of her length, between the engines
and boilers, immediately forward and aft of which are
placed the large water tanks. The distribuition of
weights is such that her trim will be the same whether
she is loaded or light. She carries two deck houses of
steel, the forward one containing the captain’s and
mates’ roows, the officers’ mess and the galley, the aftur
one being a large smoking room. Abaft the boiler cas-
ing is a large hoisting engine, which is capable,by means
of swinging boowms, of hoisting two boats at once from
or into the water.

Below deck there are two large saloons and twelve
staterooins. A passage along the sides allows commu-
nication between the forward and after accommoda-
tion without going on deck, so that at all times during
the heaviest gales that blow the pilots may remain
snugly housed below. This handsome craft is furnish-
ed with ‘‘all modern improvements,” including hot
and cold running water, electric light, bathrooms, ete.
Motive power consists of a compound engine. with
cylinders 26 and 48 inches in diameter by 30 inches
stroke, developing 800 horse power. Steam is furnish-
ed by two single-ended Scotch boilers. each 1014 feet
in diameter by 11 feet in length and containing two
furnaces. Working pressure is 110 pounds per square
inch. The total cost of the ‘** New York” was $85,000.

It can readily be understood that, taking it all in
all, the pilot’s life nas taken on more comfort and lost
much of its peril sinece the changes above ontlined
have been introduced

Oneof our illustrations shows the method of exchang-
ing signals by night. The incowming steamer shows its
position by burning a blue light. The pilot lays his
white sails broadside to the offshore horizon and
shows his position, or distinguishes himself from sur-
rounding craft by burning a ‘'torch” or * flare-up,”
which is simply a wad of oakum or cotton waste
on an iron handle, dipped in oakumn or cotton waste.
A view of pilot boats on the distant horizon by night
when they are signaling, presents a weird and striking
effect, the white sails flashing out and disappearing as
if great fireflies were sporting on the waters.

THE Canadian Mining Annual shows that mining en-
terprises in Canada are on the increase. The geological
survey places the total value of the mineral output for
1897 above $28,000,000, or an increase of $6,000,000 over
the previous year. The output is divided as follows
among the principal mining provinces : British Colun-
bia. $10.455.268: Nova Scotia, $6.000,000; Ontario, $5,-
000,000; Quebec. $2,063,266; Northwest Territories and
Yukon, $3,000,000,
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Science Notes,

Repeating prescriptions cause much trouble in many
sections of the country. In India few doctors hand
the prescription te the patient. The documnent is sent
directly to the druggist, who never thinks of refilling
it for a customer unless so ordered by the prescriber.—
Phil. Med. Jour.

An anthropologist named Ammon, says the Medicin-
isch-chirurgisches Central-Blatt, makes the statement
that Bismarck's brain was probably the heaviest on
record. He judges fromn measurements of Schiifer’s
bust of the great chancellor that his brain must have
weighed 1,867 gramines (over 58 ounces). Cuvier’s brain
weighed 1,830 grammes ; Byron’s, 1,807 ; Kant’s, 1,650;
Schiller’s, 1,630 ; and Dante’s, 1,420. The average for
a well built European adult man is given as 1,380
gramines.

A scientist looking for microbes says there are ab-
solutely none on the Swiss mountains at an altitude of
2,000 feet. Here is the place for the purity party and
scaremongers who are forever horrifying the public
with the dismal fear of microbes. They would have
to take their supply with them, most of whieh are use-
ful to man. It is pleasing to observe that the microbe
does not give himself lofty airs, but, as a fellow creature,
comes down to our level and dwells cheerily in our
midst.—Meehan’s Monthly, from Revue Scientifique.

Hydrogen cooled to —205° and under a pressure of
180 atmospheres is allowed to escape rapidly through a
coil of tube into a vacuum vessel, doubly silvered and
surrounded by a vacuous space maintained below
—200° C. About 1 per cent of the gas is obtained in
the form of a clear, colorless liquid showing no absorp-
tion spectrum, and with a well-defined meniscus and
apparently high refraction and dispersion. A glass
tube closed at one end plunged into it becomes filled
with solid air. Helium is similarly condensed to a
liquid.—J. Dewar (Comptes Rendus, 126, pp. 1408-1412,
1898.)

Miss M. A. Ellis contributed a paper to the British
Association on the human ear as a means of identifica-
tion. She pointed out that the helix, or outer rim of
the ear, and the general shape of the pinna, or whole
outer ear, were the most useful for purposes of identifi-
cation. Ears do not change shape after childhood, al-
though they enlarge slightly after middle life. From
the varieties of 64 pairs of ears, many belonging to
individuals noted in art, science, and literature, printed
from life by Miss Ellis, it has been found that the
right and left of each pair of ears usually vary in
shape.

The balloon used by Messrs. Spencer and Berson, of
the Berlin Observatory, in their sensational balloon as-
cension in London recently, was inflated with pure
hydrogen, instead of coal gas, and reached the remark-
able altitude of 27,500 feet—more than five miles from
the surface of the earth. This record has only once
been exceeded, in 1862, by Glaisker and Coxwell, who
claim to have gone 1,500 feet higher. Allowing, how-
ever, for the superiority of modern recording instru-
ments, and the extreme debility which overcame the two
aeronauts even at the lower level, there may be some
reason to question whether Coxwell and Glaisher’s
altitude was actually reached.

An editorial writer in The Sun gives the Surgeon-
General’s estimate of the number of deaths from disease
up to the present time as about 1.500, or only about
three-fifths of one per cent, in a total force of about
250,000 men. He cities a Konversations-Lexicon pub-
lished in Leipsic—Brocikhaus’, we presume—as stating
the loss of life from disease in the German army dur-
ing the Franco-Prussian war to have been nearly two
per cent. A French medical authority, Dr. Cheun, ac-
cording to The Army and Navy Journal (also cited by
The Sun’s writer), gives the number of ‘‘sick and
frostbitten” in the French army as 339,421. The His-
pano-American war has lasted thus far about five
months. The Franco-Prussian lasted about sevem
months. The advantages of the Germans in being
thoroughly prepared, the writer thinks, go far to neu-
tralize this disparity of duration.

A very interesting application of telegraphy, as car-
ried out by means of Hertzian waves, has lately been
tried in Dublin. During the races of the Roval Alfred
Yacht Club the proprietors of The Dublin Daily Ex-
press were able to receive their dispatches by means of
this system. Mr. Marconi, who conducted this opera-
tion, Jollowed the racing yvachts in a tugboat, in the
cabin of which was the necessary apparatus ased in
transwmitting the messages. An observer stationed on
the bridge signaled the progress of the race, and Mr.
Marconi transmitted the report toland. The messages
were received by a subordinate at Kingston, a distance
of some five or ten miles from the peint of trans-
mission, and from there were telephoned to the journal.
All the messages were received in the space of a few
minutes after they were sent. and- were published in
subsequent issues of the paper. The transmission was
accomplished without a single hiteh. and none of the
Imessages required repeating, the apparatus working
satisfactorily throughout.
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THE LAUNCH OF THE FIRST CLASS BATTLESHIP
“ILLINOIS.”

In our last issue we gave some notice of the *‘ Illi-
nois,” comparing her with the ‘ Oregon,” at present
the most notable battleship in commission in our
navy. In the current issue we are enabled to pre-
sent our readers with a view of the launch of the
*“1llinois,” which is reproduced from a photograph
taken just as the ship left the ways. The photograph
will assist the reader in forming a clear idea of the dis-
position of the armor upon and within the vessel.

The **Illinois” has a belt of Harveyized armor of a
maximum thickness of 1614 inches, which extends in
the wake of the machinery spaces and is carried for-
ward continuously up to the stem. It is 714 feet in
depth, 814 feet of it at the normal draught of the ves-
sel being above the water line and 4 feet below it. At
the time of the launch this armor was not in place, and
the ‘‘shelf” upon which it rests can be clearly seen in
the engraving. The point aft at which the belt termi-
nates is indicated by the offset (seen in shadow in the
engraving) near the stern, and its top edge at the bow
is shown by the offset in the curve of the stem, which
is also discernible in the engraving. The forward tur-
ret for the 13-inch guns will be located above the spar
deck, on which the workmen and guests at the launch-

o
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(the maximum roll being 45°) that her captain put
back in alarm to Plymouth. The trouble was rem-
edied by the insertion of bilge, or rolling, keels, as
they were then called, and the angle of roll wasreduced
to from 12° to 15°. We had a similar experience with
our own ‘‘Indiana,” which rolled in a heavy sea to such
an extent as to break loose her 13-inch turrets. Bilge
keels were added to this ship and the vessels of her
class with the same excellent results in stability.

One excellent feature of the *‘Illinois” is the extra-
ordinary amount of armored area which she presents
against the shells of the enemy. Not only is there a
heavy belt of armor for nearly three-quarters of her
length at the water line, but the hull is further pro-
tected above this main belt by a supplementary belt of
lighter armor 5% inches in thickness which extends
from the top of the armored belt amidships through-
out the height of two decks. This armor extends from
barbette to barbette and it ends in diagonal bulkheads
which rest upon the 12-inch bulkhead that extends
across the ship and joins the armor belt with the bar-
bettes. Immediately inside the 514-inch armor, and car-
ried well forward and aft,are coffer dams 3 feet wide and
3feet in height,the top of which is 6 feet above the inean
load water line. These coffer dams are closely packed
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with corn pith cellulose. It can thus be seen that the

against 10,000 of the ‘‘ Alabama,” giving her a speed of
1834 knots as against 16 knots, and her complement of
officers and men is 700, as against 489 for the ‘‘ Ala-
bama.” On the other hand, the * Alabama possesses
mwarked advantages in protection and the weight of
her armament. Her belt varies from 934 to 1614 inches,
whereas the belt of the *‘ Canopus” is only 6 inches in
thickness with a 8-inch sloping deck behind it. The
armor on the gun positions varies from 514 to 17 inches
in the ‘‘Alabama,” while in the ‘‘Canopus” it ranges
from 5 to 12inches. The maximum thickness of the deck
platingin the ‘* Alabama” is4 inches and in the * Cano-
pus” 3 inches. The ‘ Alabama” carries four 13-inch
60-ton guns and fourteen 6-inch 6-ton guns, against
four 12-inch 46-ton guns and twelve 6-inch 7-ton
guns for the ‘‘Canopus.” It is evident that the
weights allotted to guns are considerably heavier
in the ‘“Alabama.” Unfortunately, the ‘‘ Alabama”
will not get the benefit of the improved weapons which
are to be mounted on our latest battleships. Her guns
are of the older type, and the 13-inch 60-ton weapon
has less energy than will be possessed by our new pat-
tern 12-inch gun. The respective speeds of the two
ships are as we have said 16 knots for the ** Alabama ”
and 183 knots for the * Canopus.” It is here, in re-
spect of her comparatively low speed, that any fault
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ing are gathered. Four of the battery of fourteen 6-
inch rapid-fire guns will be located on this deck, the
ports for two of these guns being located where the
plating of the superstructure on the starboard side of
the vessel is shown cut away. The other ten guns will be
located on the mmain deck immediately below the spar
deck. Two of these will be placed forward, firing
through ports on either bow, one of which is shown in
the engraving. Each of these gun positions, as well as
those of the four guns on the spar deck, will be pro-
tected by six inches of reforged Harveyized steel. On
the main deck amidships and between the 18-inch tur-
rets there will be eight 6-inch rapid-fire guns, four on
each broadside. It will be noticed the ports for these
four guns do not appear in the engraving, and this
brings out a fact which will be of interest to those who
are not acquainted with the methods of warship con-
struction, namely, that it is customary to carry up the
side plating of the hull complete and then cut out the
necessary ports afterward.

The long spear-shaped piece of metal which is notice-
able at the water line is one of the bilge keels, which
are deep plate steel projections that are built out from
the bilge of the vessel for the purpose of preventing
her rolling. Previous to the introduction of the bilge
keel, battleships were proverbially heavy rollers. Those
who follow naval matters with interest will remember
the case of the ‘‘Retribution,” one of the first of the
14,000 ton battleships of the British navy, which
rolled so heavily in a beam sea in the Bay of Biscay

central portion of the ship is compietely shut in by an
unbroken wall of armor, which extends from 4 feet
below the water line to the level of the spar deck, a
vertical height of about 23 feet ; moreover, in no part
are these walls less than 515 1nches in thickness. When
we remember that 514 inches of Harveyized steel is
sufficient to burst all but the largest shells on the out-
side of the ship it is evident that in the new battle ships
our gunners will have very excellent protection.

A comparison of the ‘* Alabama” with the ‘‘ Cano-
pus” type of the British navy shows that in some re-
spects, though they are smaller, our shipsare superior,
while in others they are not so formidable. Exelusive
of the horizontal deck the total weight of armor carried
by the ‘* Alabama ” class is 2,000 tons, which is consider-
ably in excess of that carried by the *‘ Canopus.” This is
remarkable when we bear in mind that the displacement
of the ‘“Canopus” is about 13,000 tons, while that of
the ** Alabama” is 11,525 tons. If the ship which is
1,500 tons larger is less heavily armored, the question
rises, What are the compensating features? To what
use is the extra displacement put? It ischiefly devoted
to larger coal-carrying capacity, larger stores and am-
munition supply, and more powerful engines and boil-
ers. The larger ship, moreover, provides increased
accommodation and enables a bigger crew to be car-
ried. The increased ammunition supply of the ** Cano-
pus” over the ‘ Alabama” is not very considerable.
Her maximum coal supply is 1,850 tons as against 1,200
tons of the *‘ Alabama.” Her engine power is 13,500 as
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can be found with the design of the *‘Illinois;” and it
is satisfactory to know that this defect will be
remedied in the ‘* Maine” and her sister ships, which
are guaranteed to make 18 knots, and will possibly run
up to even 18i4 or 19 knots on their trials.

Drawing Microscopical Images.

A. H. Smith (Journ. Brit. Dental Asso.) recommends
the following method of projecting microscopical im-
ages so that they may be traced on paper: The micro-
scope body is placed in a horizontal position and the
mirror removed fromn its substage attachment. The
microscope slide having been placed on the stage, the
illuminant (lamp light for choice) is condensed on the
side by means of a ‘‘ bull's eye” in the same way as for
photomicrography. Care must be taken to center the
light. The concave mirror is then attached to the
front of the eyepiece of the microscope by a piece of
thin wood as a spring, and has its surface at an angle
of about 45° with the plane of the anterior glass of the
ocular. The image is thus projected on the paper
beneath. No distortion will occur if the outer ring of
light is perfectly circular. A dark cloth, such as pho-
tographers use, is thrown over the draughtsman’s head,
and also the body of the microscope, and all light
excluded save that through the microscope lenses.
Any section can thus be easily, rapidly, and comfort-
ably drawn, and, it is said, accurate representations of
objects magnified up to 500 or 600 diameters can be
obtained.
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OUR FINGERS AS AN AID IN MULTIPLICATION.

Perhaps one of the most difficult tasks in pedagogy
—a task which exacts the utinost patience on the part
of both instructor and pupil—is the teaching of the
multiplication table. Month after mnonth teachers ex-
pend their time and use their skill in demonstrating
and explaining by all possible means exactly what the
product of two numbers represents. Often enough
these efforts have been vainly expended. After the chil-
dren have apparently mastered those products in which
the numbers 7 and 8 occur, they pass to those in which
the number 9 figures, and while mastering these,
often cowmpletely forget the preceding series. As a
general rule, the products from 2 to 6 are quickly
mastered and easily retained; but in multiplying to-
gether numbers greater than 6, the child proceeds
slowly. Beyond 12, even adults find mental multipli-
cation difficult, and resort to pencil and paper.

A Polish mathematician, named Procopoviteh, has
given his attention to this wmatter of multiplication

Fig. 1.—Multiplying 9 X 9.

Fig. 4 —Multiplying 9 X 6.

Fig, 7.—Multiplying 8 X 6,

Fig. 10,—DMultiplying 6 X 6,

a certain number still remmains. The fingers remaining
on the one hand, multiplied by those left on the other
hand, will give the number of units, which, being add-
ed to the tens, gives the desired product. For exam-
ple : Suppose that 8 is to be multiplied by 9. The mid-
dle finger of the right hand is placed against the ring-
finger of the left hand, as shown in Fig. 2. Counting
the number of fingers above those which have been
placed together, including these, seven fingers, repre-
senting 7 tens or 70 in the product sought, are obtained.
There still remain on the right hand two fingers, which,
multiplied by the one finger remaining on the left
hand, give 2 as the number of units. These two units
added to the tens already obtained give 72, the pro-
duct of 8 X 9. It is, of course, immaterial on which

hand the multiplier or multiplicand is taken.

If it is desired to multiply 7 X 9, then the same me-
thod is employed, the index-finger of one hand being
placed against the ring-finger of the other hand, as
Counting the number of fingers

shown in Fig. 3.

and the results obtained are in every way as remarka-
ble as those already described. In the first series, com-
prising numbers of two ciphers, the thumb represents
11, the index-finger 12, the middle finger 13, the ring-
finger 14, and the little finger 15. When multiplying
one number by another, the fingers representing the
respective factors are placed together as before. The
number of fingers above those joined, including these,
will in this case also indicate a certain number of tens.
The lower fingers are, however, entirely neglected. In
order to obtain the number of units, the fingers which
have already given the number of tensareagain taken,
the number on the one hand being multiplied by the
number on the other hand. The product thus ob-
tained is increased by 100 and the sumn added to the
number of tens. Suppose that 13 is to be multiplied
by 14. As indicated in Fig. 11, the fingers representing
these numbers are joined. Counting the number of
fingers above those which have been placed together,
including the latter, 7 tens or 70 are obtained. Taking

Fig, 2.—Multiplying 9 X 8.

Fig. 3.—Multiplying 9 X 7.

Fig. 5.—Multiplying 8 X 8,

Fig. 11.—Multiplying 14 X 13,

Fig. 6.—Multiplying 8 X 7.

Fig. 9.—Multiplying 7 X 6.

Fig. 12, —Multiplying 16 X 17.

RAPID METHOD OF MULTIPLICATION WITH THE FINGERS.

and has invented a system which, for ingenuity and
simplicity, leaves little to be desired. Procopovitch
had often noticed that children used their fingers in
mathematical computations which wereat all difficult to
them, and hence devised a method of manual multipli-
cation that has been successfully used in many Euro-
pean schools. Procopovitch’s system neglects all pro-
ducts involving numbers less than 6, because, as we
have already observed, these products are readily
learned by most children.

The Polish mathematician first numbers the fingers
of each hand. The two thumbs each represent 6, the
index-fingers 7, the middle fingers 8, the ring-fingers 9,
and the little fingers 10. In order to multiply any two
of these numnbers, the fingers representing the multi-
plier and the multiplicand are placed end toend. Be-
ginning with the fingers which have been thus placed
together, the number of fingers is counted, proceed-
ing toward and including the thumbs. The sum
will be the number of tens contained in the desired

above those placed together, and including these, 6 tens
or 60 will be obtained. Multiplying the three fingers
remaining on 'the right hand by the one left on the
other hand, 8 units are obtained, which, added to the
6 tens, give 63 as the product of 9 X 7 or 7 X 9.

If it is desired to multiply 6 X 6, the two thumbs are
placed together as shown in Fig. 10. The two thumbs
represent here only two tens in the required product,
there being no other fingers above those joined. Mul-
tiplying the four remaining fingers on the one hand by
the four on the other, 16 is obtained. This added to
twenty gives 20 4 16 = 36, the product of 6 X 6. Figs.
1 to 10 inclusive represent the multiplication of various
factors in the series.

The Polish mathematician does not stop here, but ex-
tends his systemn to numbers greater than 10. In the
old method, the multiplication of factors composed of
two ciphers involved difficulties which, as we have al-
ready observed, could be overcome only with the assist-
ance of pencil and paper. In this system of manual

product. Below the fingers which have been joined,

multiplication these obstacles are easily surmounted
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these same fingers again and multiplying the number
on one hand by the number on the other hand, the
product 12, representing the number of units, is ob-
tained. Adding to this the constant 100 and the num-
ber of tens, there results 70 + 12 + 100 = 182, the pro-
duect of 14 X 13.

Another method could be employed which, although
it would lead to the same result, is not so simple. In
this second method, the fingers above those which have
been joined, including the latter, represent the number
of twenties. In Fig. 11, for example, there are on the
right hand three fingers and on the left hand four fin-
gers, giving 7 twenties or 140. The remaining fingers,
three in number, represent the number of tens, and in
this example are equal to 30. Finally the four fingers
on the left hand, representing the twenties, multiplied
by the three on the right hand, also representing the
twenties, give 12 for the number of units. Adding,
there results 140 4 30 4 12 = 182.

In multiplying two numbers each of which is greater

than 15, a new series is employed extending from 16 to
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20. In this series the thumb represents 16 and the lit-
tle finger 20. The fingers placed together added to
those above give the number of twenties. The constant
to be added in this case is 200. If it is desired to mul-
tiply 16 by 17, a product not readily obtained by men-
tal calculation, the fingers representing the factors are
joined as indicated in Fig. 12. The thumb of the left
hand, representing the multiplier, being placed against
the index-finger of the right hand, gives, with the re-
maining thumb, 3 twenties or 60. The four fingers re-
maining on the left hand multiplied by the three lower
fingers on the right hand give as the number of units
12. Adding to this product the constant 200 and the
number of twenties, there results 60 + 12 4+ 200 = 272.

In this manner the series can be extended indefinitely,
the only condition to be observed being that the mul-
tiplier and the multiplicand should be members of the
same series of five numbers. The entire system of
manual multiplication rests on this condition.

O

SPIRIT SLATE WRITING AND KINDRED
PHENOMENA.—III,
BY W. E. ROBINSON.

We will now describe a trick which is performed
with the aid of two double slates, either tied together
or riveted at the corners. They are, of course, brought
to the medium by the unbeliever. Both the medium
and the stranger sit at the table, and the slates are
held under it, the medium grasping one corner and
the skeptic the other corner, each with one hand, and
the disengaged hands are clasped together above the
table. After a time the slates are laid upon the table,
the string is untied and the slates are taken apart, but
no writing is found. The medium states it must have
been because there was no slate pencil, and when a
s'nall piece of pencil is placed between the slates-and
they are again tied with a cord by the medium, he
again passes them under the table, both persons hold-
ing the slate as before. Presently writingis heard, and,
upon the skeptic bringing the slates from under the
table and untying the cord himself, he finds one of
the slates covered with writing, though but shortly be-
fore they were blank. The explanation is simple ; the
medium does not pass the slates under the table the
first tine, but drops them in his lap with the side
where the string is tied or knotted downward, and
really passes a set of slates of his own for the skeptic
to hold, the medium supporting his end by pressing
against the table with his knee, which leaves his hand
disengaged. He now covers the face of the slate which
is uppermost in his lap with writing,_doing_so very
quietly and without noise. As he brings the slates
above the table he leaves his own in his lap and brings
up the skeptic’s with the writing side down. The
slates are untied and taken apart and shown devoid of
writing on the inside, which he claims was caused by
not having any pencil inside. The medium now
places the pencil upon the slate which was originally
the upper one, covers this with what was the bottom
slate, which is covered with writing inside on the back
or bottom of the slate. This action brings this slate
on top, with the writing upon its inside. The slates
are again tied together, and, in doing so, the slates are
turned, bringing the slate containing the writing
upon the inside at the bottom. instead of the top ; the
string is tied-or knotted above thetop slate. Of course,
when again separated, the writing is found upon the
inside of the lower slate. When the slates are passed
under the table the second time, the spectator himself
is allowed to do this, and the medium with one of his
finger nails, while holding his end of the slate, pro-
duces a scratching noise on the slate, closely resem-
bling the tracing of a pencil. The slates may be held
above the table the second time if preferred

In case two slates are brought which are riveted or
screwed together, another method must be employed.
The slates are held under the table in the same man-
ner as 1n the previous tests: the medium is provided
with a hardwood wedge and a piece of thin steel wire
at one end of whieh is.attached a tiny slate pencil. An
old wmnbrella rib is sometimes used, as it has a small
eyeat the end through which the pencil is forced. The
wooden wedge is pushed between the wooden frames
of the slates at each side. The frames and slates will
give enough to allow the wire and pencil to be inserted
and writing being accomplished with it, after which
the wire is withdrawn and then also the wooden
wedge. All thisis done without leaving any trace or
mark behind it. (See Fig. 7.)

Another inethod of slate riting was performed by a
prestidigitateur, but the means employed belong rather
to the conjurer than to the spiritualist. This called for
the placing of a slate on a table, and, while the com-
mittee held their hands upon the slate, the sound of
writing was heard, and in a few moments a message
was written upon it. The table had a double top, with
roon enough to conceal a small boy. There was a
neatly made trap beneath the table cloth and the top
of the table, the cloth being glued around the opening
to keep its place. The trap door opened downward,
and the boy concealed in the table opened it and did
the necessary writing on the slate and again closed the
opening. This idea was improved-upon by doing away

with the boy and the double-top table. The writing
was then done with the lights turned down low, and
the medium introduced his hand under the table,
opened the trap and did the writing, and shut the
trap before the lights were turned up. The medium
and the committee sat around the table with their
hands resting on the slate and each person's hand
touched that of his neighbor, so that neither could
move without the other being aware of the fact, but
the medium’s right hand neighbor was a confederate.
Another method of producing writing upon the in-
side of two slates sealed together is as follows: The
tableis the same as that previously described. The
slates are two single ones hinged together and sealed
around the edges in any manner the committee may
see fit. One of the slates is a trick slate; the slate
itself working on a pivot or hinge along one of its

—

Fig. 7.—WEDGING APART THE SLATES.

sides. (See F'ig. 8.) A catch is concealed in the frame of
the slate which releases the slate proper and allows it to
drop downon its hinge or pivot, so that whenthe slates
are placed on the table they are put directly over the
trap on the table, with the hinges of the two slates
toward the medium. The medium releases the catch,

which allows the underneath slate to drop as far as’

the table and, when the trap in the table is open, the
slate drops with it far enough for the medium to write
on that part, also on the slate above it. He then
closes both theslates and the trap in the table, and the
slates, upon being unsealed, are found covered with
writing.

The only thing which now remains to be explained
is how the medium gets his hand free to do the writ-
ing without being detected. The lamp or gas jet is
close to the medium’s right hand, where he can reach
it. .Now all the persons are seated around the table
with their hands on the slates, and their hands or fin-
gers touch one another. The medium, taking his right
hand away, turns down the light, and his next door
neighbor, as soon as the light goes down, feels his, the
medium’s hand or finger, replaced; at least so he thinks.
What really happens is this: The thumb of the me-
dium’s left hand is stretched far enough over to touch
the hand.orfinger. of the- person sitting on the per-

Fig.8.—THE TRICK SLATE.

former’s right hand side. The medium now produces
the writihg, and when { nished, as the gas.turns up, he
removes his.left thunmb to create the impression that
he has just taken his right hand away for ‘the light.
The same trick may be perforined above the table on
an ordinary slate..
- e +ere
Evils of the Match Industry.

In the manufacture of the ubiquitous match, as1s
well known, the use of phosphorus entails many
miseries- and discomnforts upon those engaged in the
manufacture, they being mostly women and girls.
Existing lesions of any kind are thereby likely to be-
come aggravated, owing to the fumes of phosphorus
that arise trom the dipping” trough, tumes that are
highly irritating to eyesand throat, to lung tissue, and
that, by permeating the cavities of the teeth, frequently
provoke carious disease of the jaw, leading to hideous
deformities, perhaps even to fatality.

Recently attention has been called to-the conditiong

© 1898 SCIENTIFIC AMERICAN, INC.

existing in the match factories of Great Britain, and
an investigation revealed such a deplorable state of
affairs as led to memorializing the Home Secretary.
How far these or similar conditions may obtain in the
United States and Canada is not known, and perhaps
would be difficult to determine, since the ‘‘hands” are
constantly entering and going or shifting. Further, or-
dinary commercial (*‘stick”) phosphorus is now very
little employed, thanks to the demand for the ‘‘par-
lor” match, which requires the amorphous variety,
which is nearly odorless, gives off little fumes, and is
but slowly and with some difficulty absorbed by the
human economy. 1f handled with ordinary precau-
tions, amorphous phosphorus is scarcely at all ob-
jectionable or dangerous; but, unfortunately, the aver-
age employe is apathetic as regards self, and not at all
inclined to adopt measures that entail extra care or
labor.

Abroad the demand for cheap matches, regardless of
character or composition, is much greater than in the
United States, and antiquated and cheap methods gen-
erally obtain. “Stick” phosphorus continues to be
used to a degree not known for many years on this side
of the Atlantic. On the Continent of Europe, gener-
ally, however, the governmental paternalism is such
that it is possible to throw certain safeguards around
factories and employes such as would not be tolerated
in English-speaking countries. In France and Belgium,
for instance, as well as Germany, Sweden, and Norway,
certain stringent rules are formulated, that not only
must be printed in large and legible type, and posted
conspicuously everywhere throughout a plant, but are
required to be read as often as once each week to the
employes. Further. dining and lunch rooms are pro-
vided in connection with every establishinent, along
with suitable clothing and retiring rooms, lavatories,
ete. Itis enjoined that no food or drink be brought
into the building, except as provided for by the man-
agement; consequently, eating and drinking io the
workshops are prevented. Even the chewing of gum is
prohibited. Before partaking of any meal, and prior
to leaving the factory at the close of the day, each in-
dividual is required to doff his or her working clothes,
and put on uncontaminated garments; the hands
must be thoroughly cleansed by means of soft soap and
water; the finger nails duly attended to ; teeth cleansed,
and mouth and throat washed with a gargle specially
provided, all of which is enforced by rigid inspection.

Each person seeking employment, moreover, is care-
fully subjectea to examination by the medical officer
of the comvany, who rejects all under sixteen years of
age, all possessed of bodily infirmities of any kind,
even to a sore or abrasion or slight defect in dentition,
or who are ‘‘delicate ” oran®inic ; all nust either have
been vaccinated or have secured immunity through
smallpox. W ith the first evidence of illness, regardless
of source or character, the employe 1s suspended, but
allowed to draw two-thirds wages until fully recovered.

Such procedures, aided by efficient methods of ven-
tilation, have materially lessened the accidents that
commonly acerue to the mateh industry. Among the
six hundred people employed in the Pantin and Au-
bervilliers works in France, despite the use of *‘ stick ”
phosphorus-in ‘‘dipping” mixtures, there was not a
single untoward result chronicled during 1896 or 1897,
which may be considered phenomenal.

For some years the French government has sought
newer and more effective and safe methods of match
wanufacture, and it is constantly, by subsidies, foster-
ing investigations along these lines. The demand of
the hour is for a match that will ignite anywhere by
friction, that will be free from phosphorus, and that
can be manufactured cheaply. The two first desiderata
have been worked out, but thus far are effectually
handicapped on the score of economy of produection.
It would seem as if a few hints might be had fromn
Japanese sources. In the ‘‘ Eastern Insular Empire”
a great variety of matehes are made, some unique,
some startling in the results produced, some from pa-
per, some that ignite without flame, yielding only a
coal of fire that persists for several minutes and suita-
ble for the pipe ; but their produection is in the hands
of guilds, who guard threir secrets most jealously and
who as yet have made no organizédl attemnpts at expor-
tation.

The so-called safety mateh is-made with amorphous
phosphorus, which also, to insure better ignition —
though it should not—appears in the prepared surface
that adheres to the container. The “*safety” element,
moreover is soinewhat delusive, sinee the sparks that
attend the ignition fly to considerable distances,
and may be—and often are—sources of small fires or
even conflagrations. Neither is the prepared surface
essential, since these matches may be readily * struck”
by passing quickly and lightly over a smooth, dry sar-
face, such as plate glass or polished marble, wood, or
wmetal.

O
-0

LiGHT is diminished by the interception of glass, as
follows : British polished plate, }{ inch thick, 13 per
cent ; rough cast plate, !4 inch thick, 30 per cent;
rough rolled, Y4 inch thick, 53 per cent; sheet glass,
32 ounces, 22 per cent,
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SAN MARINO, THE SMALLEST INDEPENDENT
REPUBLIC IN EUROPE,

Few visitors to Italy ever make the excursion from
Rimini to San Marino, the smallest independent repub-
lic in Europe, although it is one of the most curious
places in Italy, if not in Europe, for it has maintained
itself as a republic ever since the earliest times of Chris-
tianity. San Marino, which has an area of 33 square
miles, lies between the provinces of Forli and Pesaro-
Urbino, and is thus entirely surrounded by Italian
domains. It is situated on part of -the eastern spurs
of the Apennines. Monte Titano, the central and cul-
minating suminit, has three peaks, each surmounted
by a castle, as shown in our engraving. The coat of
arms of the republic is three feathers, which seem to
have been suggested by these rocky summits with their
fortresses. The city of San Marino has 1,600 inhabi-
tants out of the 8,000 of the republic. It is one of the
most picturesque places in the world, being perched
on perpendicular chiffs; and when we look at them we
can then understand that the extraordinary moun-
tains and rocks introduced into the backgrounds of
the paintings of Perugino, Raphael, and other Umbrian
painters were not nightmares, but were really taken
from nature. Borgo di San Marino, at the foot of the
cliffs, is the commercial center of the republic, and here
we first find the money coined by it. A steep path
leads up to the picturesque Citta, to which we have
already referred. From the castle there is a magnifi-
cent view of the Adriatic, and even on a clear day the
coast of Dalmatia may be seen. It issaid that when
the mail arrives at Borgo a bell is sounded, and those
who live on the cliffs have to descend to get their mail,
if they wish it; for, owing to the primitive state of af-
fairs, the postman never ascends the rock.

It may well be asked how it is that such an anomaly
as the Inicroscopic republic is allowed to exist in the
heart of a monarchy. The history of San Marino is an
interesting one. The first authentic document dates
from 885. The inhabitants purchased territory from
neighboring princes and the commonwealth assisted
Pope Pius II. (Eneas Sylvius) against the Malatestas
of Rimini, and as a reward received three little castles.
On the annexation of Urbino to the States of the
Chureh; in 1631, the independence of San Marino was
acknowledged In 1797 Napoleon decided to preserve
the small republic, and in 1854 Napoleon III. saved it
from the designs of Pius IX. When Italy became uni-
fied, San Marino obtained excellent terms.

It is governed by a great council of sixty members,
twenty nobles, twenty burgesses, twenty rural landown-
ers, named for life by the council itself. From this body
is elected the Council of Twelve, which, with a legal
adviser, decides all questions. Two captains-regent,
elected every six months, represent the state, which

In order to avoid copyright difficulties, there is no
printing press in San Marino. It is a curious fact
that the commissary, or judge, and the physician must
both be strangers, and they are paid out of the public
purse. Such are a few of the curious facts connected
with the smallest independent republic in Europe, or
the world, for that matter.

A NOVEL USE FOR DRAIN TILES,
Florists and those who are interested in growing
flowers can easily make a tiled bench which possesses

DRAIN TILES FOR FLORISTS' BENCHES.

remarkable advantages over the old soil benches, for
if the first cost of the tiled bench is from 25 per cent
to 30 per cent greater than the wooden bench, it is a
great deal cheaper in the end, and the results are
more satisfactory. While the drainage is perfect, still
the soil will not dry so completely as with the bench
with a wooden bottomn. The benches rest on posts
placed four feet apart ; the cross pieces are two by four
inches, and the stringers upon which the tiles rest are
also two by four inches. The tiles used may be two
or three inch, the two inch being slightly preferable,
but the three inch covers so much more space for the
same amount of cost that they are much more econom-
ical. On these benches five inches of soil is placed, as
the drainage is so rapid that this depth can be safely
used, and depth is considered desirable where the

to make a special flat, hollow tile for florists’ use. If
made with plenty of sand in the clay to make it porous,
it would make a good bench for flowers and would
perhaps be more convenient than drain tiles.

—)-

Cost of Rare Metals,

The following shows the cost of rare metals per
pound, avoirdupois, says The Mining and Scientitic
Press :

L Gallium. . .....cvvvvn tivieneeniannnnes
2. Vanadium........... 358000000 0000600000000006A00566S 10,780 00
8. Rubidium .....covviininnnnns ciiiintiiiiiinianann 9,800 00
4. Thorium........
5. Glucinium.....oveee. veveenn vnnens
6. Calcium
7. Lanthanum
8. Lithium...euieiiunnneeenennienveeeenennenneenennnes

. Tantalum. .
. Yttrium............ 500 080 00

. Didymium........ccec0eue ... o

. Strontium. ..ot ciiiii i i

B {4 1) 1 A8RR0000000006800000000086050000 (0000000 G000
. Ruthenium...
. Niobium ,, .
. Rhodium. .........ociiiiiiniiiiiiiiiens e

5 E 1 T 5006 006000000000 6 80068680000 868600000000000360
. Titanium. ... X
. ZATCONIUIM. . vvvvuver vt cvanirnsonnnn sonoennneasnns

. Uranium
Palladium

. Tellurium

5. Chromium

. Molybdenum
. Platinum.......

. Thallium........ccoveeneenen

1508 L4 1 B T s A s B8 000000000000 HEAB0000  te 0B0a 068
. TUNGBLeN. ... tiiveieiienrnerosesnns sietieiiinannn.
. Potassium

. Selenium...oovvniiiianes ceiiiinn 0800066a50600000000

B ;T T3 11 1 1
L, Bismuth.... coccovionreiece vo vovr snseccresnennone

Sodium
L Aluminum. . ..ooiviiiiiiiiiiieiies ch deieeeee

MANGANEBE. . .vvvvrnres vt tiririrnerniriiies ceeanes
B 07 T 1101 .«
. APBENIC. . . sawanines wees: & o pmyes sansess s e

Good Advice,

Life is too short and full of care and sorrows for one
to be the cause of adding one feather’s weight of trou-
ble to another’s load. Will Carleton, the poet, in the
“ First Settler’s Story,” we believe it was, makes the
old inan say, in speaking of his wife, that she used to
stand around and boss the job, and by her kind words
lifted whole tons. Kind words have the same effect
the world over. They lift a fellow out of the slough

LEN
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THE SMALLEST INDEPENDENT REPUBLIC IN EUROPE—THE THREE FORTRESSES ON THE THREE PEAKS,

has also its home secretary, its minister of foreign
affairs, its chancellor of the exchequer, its army of 950
men, and a regular budget. By treaty with ltaly, San
Marino receives a certain proportion of the Italian cus-
toms revenue, but exacts no customs on her borders.
She also agrees not to grow tobacco, but is allowed to
import tobacco duty free.

drainage is such as to warrant it. The tiles are a trifle
over a foot long, three lengths being used on a side
bench, five lengths being used on a center bench. Oc-
casionally a few of the tiles are broken in changing
the soil, but this breakage is so unfrequent that the
expense on this account is insignificant. The demand
for tiles for this purpose might induce manutacturers
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of despond ; they break the stiffened, set features of
the worried into a pleasant, hopeful smile. And how
much better it is to cultivate the habit of treating
everyone as though a time would come when we should
lay down the mortal form ; and that to leave behind
a character and reputation of fairness, truth, and
honor is the wost enduring of riches.
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Trade Iin Farming Implements.

At the close of the civil war a reaper, now selling for
$75, cost $120; a steel plow, now costing $12, sold for
$26; a potato digger, now costing $7, sold for $25; grain
scythes, now costing $9 a dozen, cost $26; shovels, now
costing $9 a dozen, cost $20; binders, now costing $130,
cost $400; and mowing machines, now costing $50,
cost $110. As this process of reduction has been going
on, the product of American factories in the line of
agricultural implements has been generally extended
and vastly improved, so that the United States are
now not only at the head of all other countries, but so
far at the head of other countries that there has prac-
tically ceased to be any serious competition, except in
respect to the supplies sold by certain European coun-
tries to their colonies. Through the free markets of
the world, without restrictions established by gov-
ernments, the United States are the great source of
supply.

The importance of the business carried on both at
home and abroad by the United States manufacture of
farming implements is shown by the figures of the last
Federal census of 1890. There were at that time,
approximately, 1.000 manufactories of agricultural imn-
plements in the United States, the amount invested in
this line of manufacture being nearly $150,000,000, the
average number of persons emploved in it being 45,-
000, the materials used averaging in value $30,000,000,
and the output $80,000,000.

Since the summer of 1893, the American trade in
agricu!tural implements has been subjected to a
marked prostration. The export trade of the country
in agricultural implements has continued large and
has even increased :

1893 (fiscal year)... .eoevee ounn.n
1894 (fiscal year) ...
1895 (fiscal year)....

1896 (fiscal year) .. .
1897 (fiscal year)........ ..

ceeeeiesretianaeiees .. $4,657,000
ceveenes LU - X 1 71 1]

tesssreenieninane eees 5,240,000

The Argentine Republic has been the ‘ehief cus-
tomer of the United States in this item of manufaec-

ket for American agricultural machinery has been cur-
tailed greatly, in consequence of the failure of some
crops, the diminished prices for cereals, the accu-
mulation, West and South, of mortgages and the
contraction of credits to farmers, who, as arule, buy
their agricultural machinery on credit, payment being
predicated on the success of the crops and of paying
prices for them. As a result of the agricultural de-
pression in the West in 1893, 1894, 1895, and 1896, it is
hardly too much tosay that the farming implements
used during the past five years in the United States
have been literally wearing out.

The large concerns have been carrying their custom-
ers on credit, and, with large debts outstanding, -the
farmers, generally speaking, have been awaiting the
return of better times and better prices. The favorable
conditions of a year ago were not without their effect
on this branch of business, and those of this year are
being reflected in the enlarged market for farming
machinery, reapers, thrashers, plows, rakes, binders,
scythes, and harrows.

At the head of the States of the country in the vol-
ume of its manufacture of agricultural implements is
Illinois, with an invested capital of nearly $60,000,000,
Ohio follows, then New York, and then Wisconsin.
Ohio supplies most of the Southern market of demand,
and New York, the Middle, and Eastern States. Of
recent years California has developed its manufacture
of farming implements largely.

Brick Monuments.

‘* Brick,” an excellent trade journal devoted to the
clay industries, recently published an interesting pho-
tograph of a monument which seems to open a new
future for brick and at the same time will tend to re-
lieve the granite and marble monotony of our ceme-
teries. The monument consisted of a square pier 33
inches square at the base, 7 feet high, and resting on a
base 5 feet square. The pier is built of brown-faced
brick with marble trimmings and four marble panels.
At the top is a series of steps capped by a marble cover,

anywhere in the country, and the designs for such
monuments would be almost limitless. Of course, a
granite or marble monument of considerable size can
only be carried to cemeteries and erected with consid-
erable difficulty and expense ; so, if for no other reason,
the brick monument is interesting on account of the
portability of the materials. The enduring quality of
brick when properly laid ought to commend the idea

at once.
———— . r-——

The Current Supplement,

The current SUPPLEMENT, No. 1190, contains a num-
ber of papers of remarkable interest. The first in im-
portance is, without doubt, the ‘Ghost Dance,” an
article specially prepared for the SUPPLEMENT by Cos-
mos Mindeleff. It is particularly timely at the present
day, as there has been an outbreak by the Indians in
the Northwest. The article is illustrated by five en-
gravings from reports of the Bureau of Ethnology.
*“The Discovery of New Chemical Elements,” by Clem-
ens Winkler, is a most interesting and important che-
mical study, especially when taken in connection with
another article which is published in this issue—C. F.
Brush’s ““ A New Gas.” Thisis a full paper, which Mr.
Brush presented at the American Association for the
Advancement of Scince, on ‘ Etherion.” ‘' Excava-
tions at Corinth” is an interesting paper by Prof. Ru-
fus B. Richardson, director of the American School at
Athens. ‘‘ Electroplating on Wood” is an article giv-
ing full formulas. ‘The Inaugural Address” of Sir
William Crookes before the British Association is
concluded in this number.
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RECENTLY PATENTED INVENTIONS.

Bicycle Appliances.

BICYCLE-HOLDER. — Davip A. BrowxN, Wood-
bridge, N. J., and FRANK M. WiLL1AMS, Belleville, N. Y.
By providing a bicycle-support comprising a loop
forwardly curved at its upper portion and mounted
to swing on a vertical wall, an arm extended from the
lower end of the loop, and a frame-engaging plate on the
arm, these inventors are enabled to hold a bicycle secure-
ly against the wall of a building, baggage-car, or the
like. When placed in the holder, the fron't wheel of the
bicycle rests upon the loop. the frame-engaging plate
supporting the bicycle free from the floor.

BICYCLE. — PuiLip J. PARKER, New York city.
This bicycle belongs to the chainless type and is so
constructed that the driving power is directed from
the center of the pedal-shaft and not from the side. By
this means the inventor claims that the strains on the
two sides of a bicycle frame are equalized and that a
much larger driving-gear can be used than has hitherto
been possitle. By having the rear wheel at one side of
a line drawn from the front wheel, three gear-wheels
may be used, the least number that can be employed,
thereby reducing the friction.

Engineecring Improvements,

ROTARY ENGINE.—JaMes C. WALKER, Waco,
Tex. This invention embodies an improvement whereby
the abutment-slides and inlet-valve devices forming part
of an engine patented by the same inventor may be
more efficiently operated. The engine comprises a nest of
cylinders. On the drive-shaft the disks which carry the
cam-devices for operating the abutment-slide valves are
fixedly mounted. For the cylinders a cut-off valvemechan-
ism 18 provided. Leverdevices areemployed to rroduce
a reciprocating action of these valve-mechanisms. On
a drive-shaft geared with the main drive-shaft, centrifu-
gally-operated cut-off devices are mounted and held to
engage and impart a reciprocating action to the valve-
shifting-lever devices.

Mechanical Devices.

DRILLING-TOOL.—WiLLiaM H. SEKINNER, Dar-
lington, La. Within the casing of thistool a bit-stock
is mounted to rotate and is provided with a socket-end.
In the end of the bit opposite the socket-end, a feed-
screw is fitted and provided with a centering point and
two grooves below the point. Over the end of the feed-
screw a cap is fitted in whick a set-screw is located and
adapted to enter either of the grooves to cover or expose
the centering point.

GIRDER-RAIL GROOVE-CLEANER. — Louis F.
MEYER, Richmond, Va. This device comprises a laterally-
movable plow and a brush located in the rear thereof and
held from lateral movement, the brush being arranged to
run directly behind the plow when the latter is in nor-
mal position, as when cleaning a straight rail. This
invention, it is claimed, will dispense with the services
of a force of rail-cleaners and perform the work more
thoroughly than is ordinarily accomplished by hand.

GRINDING AND PULVERIZING MACHINE.—
JOHANN POETTGENS, Berlin, Germany. One of the dis-
tinguishing features of this machine is the novel shape
of the inner wall of the stationary *drum  or chamber
inclosing the grinding or pulverizing mechanism. The
arrangement of a series of grinders or beaters, whereby
these are adapted to act by centrifugal force upon or in
conjunction with the non-circular inner surface of the
dram in euch a manner that the substance is disin-

tegrated alternately by attrition and pounding, is also

noteworthy. In addition to this, the beaters may ope-
rate under the action and control of springs designated
to fuolfil the double object of increasing the effect of
the beaters and as far as possible preventing their re-
coil.

EXCAVATOR. — NEwsoME C. WrIcHT, Nashville,
Tenn. This apparatus is especially adapted for use in ex-
cavating foundations, sewers, ditches. and the like, and
consists of a bed-frame or platform on which power-hoist-
ing mechanism is mounted and a longitudinally-extend-
ing guideway, along which a block-frame is movable. A
hoisting-line, a backing line, and a line for operating the
block-frame are provided and connected with their respect-
ive drums on the hoisting-mechanism. The inventor has
algo provided means by which the scraper may be filled
and dragged to the hoisting devices. After having been
filled the scraper will be elevated and swung to any point,

unloaded, and returned to the excavation by the back-
ing line.

| TIRESETTING MACHINE. — CHRISTIAN MataI-
SEN, Fredericksburg, Tex. The purpose of this inven-
tion is to provide a machine whereby a tire can be
quickly set cold upon a rim. The machine has a
lever adapted to be temporarily fulcrumed at the hub
of a wheel. On the lever a roller is journaled and
adapted to engage the inside of the tire. A bearer is
algo journaled on the lever and adapted o eogage the
edge of the tire. On a slide, adjustably held on the
lever, a second roller is journaled and adapted to engage
the peripheral surface of the wheel rim. Means are pro-
vided for moving the slide on the lever.

KNITTING-MACHINE.— Isaac W. LamB, Perry,
Mich. The machine devisea by this inventor is especially
designed to knit fabrics composed of two ribbed fabrics,
the selvage yarn of one fabric being extended be-
tween the front and back loops of the selvage of the
other fabric to form the two in one piece. The machine
is provided with needle-plates on which sets of needles
are located. Yarn-earriers carry the yarn to the corre-
sponding sets of needles. A sewing-needle is mounted
between the two sets of needles on one of the needle-
plates to join the fabrice formed by the sets of
needles. Means are provided for imparting movement
to the sets of needles and to the sewing-needle. Me-
chanism is also provided for shifting the sewing-needle
into a preliminary position to receive the second yarn
from one of the carriers, without causing the sewing-
needle to cast its old loop.

MACHINE FOR SORTING FRUIT OR VEGE-
TABLES.—A. O. DrLLMAN, South Haven, Mich. This
fruit-assorter has an assorting roll provided with a gravi-
ty blade having movement to and from the periphery of
theroll. An assorting table having a hinged section is
arranged for contact with the blade wken the blade ex-
tends beyond the periphery of the roll. The frnit is fed
from a delivery-trough. As the rolls revolve, the spaces
therein assume a vertical position. The mouths of the
spaces being uppermost, the fans or blades will drop
down into the spaces; but when the mouth portion of the
spaces on the assorting rolls faces downwardly the blades
drop out. As the rolls continue to revolve, the fruit that
has been unable to pass between the rolls will be taken
and carried to the next roll between which the space is
wider.

CLOTH-CUTTING MACHINE.—NicorLas Komow,
New York city. In this cloth-cutting machine an elec-
tric motor is used toimpart rotary motion to a revolu-
ble cutter journaled in a hollow standard. The drive-
shaft extends down into the hollow standard and is pro-

vided with a beveled;pinion on its end. A beveled gear
is mounted in the hollow standard and engages the bev-
eled pinion of the motor shaft. The cutter is secured
to and revolves with the gear-wheel. When using
this machine the operator has a clear view of the cloth
ahead, thus enabling him to cut accurately along the de-
sired line.

GEAR-CUTTING MACHINE.—NELSON A. WHEEL-
ER, Stockton, Cal. With this machine a great variety of
adjustments can be made, so that gear-teeth of various
types can be cut therewith. With the work-holder a
cutter-guide is connected, the axis of which is arranged
at an angle to that of the wurk-holder, The cutter is
mounted to reciprocate on the guide. The guide 18 ad-
justable on a bracket transversely of the direction in
which the cutter reciprocates, the bracket being pivot-
ally mounted to permit its angle to be changed relatively
to the work-holder.

COIN-COUNTER. — CHARLES J. WoLF, Memphis,
Tenn. This invention is an apparatus for receiving
money and for making change automatically, both op-
erations being effected upon striking a key denoting the
amount of the purchase. On the base of the machine
is situated a casing which is flanked on each side by two
small drums. The casing contains devices for receiving
the coins and expelling the change thereof. The drums
are constructed to receive the paper notes, and upon the
action of certain elements, to permit the extraction of
the requisite change in paper money. The coin devices
comprise a coin-stack for each denomination, each stack
having keys and ejectors to control and push out the
several coins. The arrangement is such that, upon in-
serting the money tendered in payment for goods receiv-
ed into the machine, and upon striking a key denoting
the amount of the bill or purchase, the amount of
money representing the change will be ejected from the
money receptacles of the apparatus.

Miscellaneous Inventions,

HOLDER FOR NURSING-BOTTLES.—ALEXANDER
C. Buck, Jamesburg, N. J. This holder has a base pro-
vided with a contracted front. portion extended up-
wardly to form a standard. A spring-lug is located at
each side of the base. Another spring-lug is located at
the rear portion of the base. These lugs support the
bottle in connection with an orifice through which the
neck of the bottle extends.

HEN'S NEST. — Mmo S. BARNES, Garner, Iowa.
The hen’s nest provided by this inventor is so arranged
that when a hen steps upon the nest-box, a bar rotates
and fingers close up behind her, thus preventing the en-
trance of a second hen. When the hen desires to leave
the nest, she steps upon a platform, which action causes
the fingers to fall and raises the box ready for action a
second time.

SAFETY ATTACHMENT FOR FIREARM-LOCKS.
Z OrLANDO RoSE, Crown Point, Ind. The purpose of
this invention is to provide an attachment for guns or
revolvers that will prevent the hammer from being
moved to explode the cartridge before it is fully cocked.
The movement of the hammer to a full cock brings
a trip-lever under the locking or safety-lever to hold
it out of the path of the hammer, the hammer oper-
ating the trip-lever to free the safety-lever.

RACE-TRACK FOR DOGS. — MicHAEL WALSH,
New York city. With this improved track the speed of
dogs may be tested in such a manner that the animals
are completely unencumbered by harness or the like.
Movable in the track is a support adapted to carry a
dummy hareor other object in view of the pursuing dogs.
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The support is moved forward in front of the dogs by
means of a motor.

FUR-TRIMMING FOR LADIES’ HATS.—JonN F.
Vorck, New York city. The fur feathers comprising
this hat-trimming consist of fur quills and a core
therefor, and a base to which the inner ends of the
feathers are secured.

GAME-APPARATUS. — HENRY T. PycrorT, Par-
nell, Auckland, New Zealand. In this apparatus, two
boards are mounted on a base and adapted to be in-
clined oppositely. A cage is mounted at the upper end
of each board. In using the apparatus, balls are first
placed in the cages. At a signal, the players, two in
number, simultaneously release the balls, Then with
an arresting instrument the players each endeavor to
stop the balls. When a ball is arrested, the player scores
as many points as there are units marked in the place
where the ball has been stopped. Should the ball, how-
ever, be not arrested, it rolls into one of several com-
partments. The number of units marked in the com-
partment in which the ball has come to rest denote the
number of points scored by the opponent of the player
who has been unsuccessful in arresting the ball.

ATTACHMENT FOR SHOES.—RoBERT M. Hay-
wARD, New York city. The inventor of this attach-
ment arrarges a’ strip of yielding material within the
shoe or boot at the side occupied by the big toe. The
strip is designed to keep the toe in its proper position
to prevent the formation of * bunions.”

BROILING AND TOASTING DEVICE.—ErLra M.
ALDERSON, Asbury, W. Va. Thig broiler and toaster
comprises a body having a top wall and two end walls, a
carrier-rod passing through the end walls and having
handles on the ends which frictionally engage these
walls to prevent accidental rotation, and a series of
spaced hanger-fingers on the hanger-rod, adapted to re-
ceive and hold material to be broiled or toasted, by
hanging the material on the pointed ends of the
fingers.

BARREL.—MERRILL H. TiLeHAM, Norfolk, Va. The
head of this barrel is composed of a number of sections
overlapped at their ends, curved at their oater sides to
fit the barrel and provided with an open space between
their inner edges adapted to permit the insertion of
truck and to be closed by a cross-siat.

Designs.

MATCH-BOX. — JAMEs J. B. McELRATH, Centre,
Ala. The match-box forming the subject of this design
has a shield-like body, surmounted by a compass, the
lower ends of the legs merging into the shield. A square
crueses the compass and connects with the central upper
portion of the shield. Between the square and the com-
pass the letter *“ G * is mounted.

FABRIC. — WiLLiAM KEeIL, New York city. The
leading feature of this design consists in a striped body
and panels into which the stripes merge, and in floral
decorations for the border thereof.

FABRIC.—WiLLiAM KE1L, New York city. This de-
sign provides a fabric having a body and a border. The
body has alternate checkered and foliated stripes. The
border is separated from the body by an ornamental bar
and is decorated with foliate cruciform figures, alternat-
ing with spire foliate figures. The border is further de-
corated with a skirting, having festoon-connected foliate
pieces.

NoTEe.—Copies of any of these patents will be furn-
ished by Munn & Co. for 10 cents each. Please send
the name of the patentee, title of the invention, and date
of this paper.
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Business and Personal.

The charge for insertion under this head is One Dollar a
line for each insertion; about eight words to a line.
Adverti. t8 must be r d at publication office
as early as Thursday morning to appear in the follow-
ing week’s issue.

Marine Iron Works. Chicago. Catalogue free.

For hoisting engines. J.S. Mundy, Newark, N. J.

“U. 8.” Metal Polish. Indianapolis. Samples free.
Gasoline Brazing Forge, Turner Brass W orks, Chicago.
Yankee Notions. Waterbury Button Co., W aterb’y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin F'alls,O.

$40 buys18-light dynamo ; perfect. B.V. Covert, Lock-
port, N. Y.

Special and Automatic Machines built to drawings on
contract. The Garvin Machine Co., 141 Varick St., N. Y.

FERRACUTE Machine Co., Bridgeton, N. J. Full
line of Presses, Dies and other Sheet Metal Machinery.

Eusy Experim’ts of Organic Chemistry. Book by Prof.
Appleton. 60 cents. Snow & Farnham, Providence, R. L.

Hub, spoke, wheel, bending, and handle machinery.
Single machines or full equipments, by the Defiance
Machine Works, Deflance, Ohio, U. S. A.

The celeorated ‘* Hornsbs-Akroyd " Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 135th Street, New York.

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.

8 Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway
New York. Free on application.

HINTS

TO CORRESPONDEN'TS.

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

References to former articles or answers should
give date of paper and élage or number of questton.

Inquiries not answered in reagonable time should
De 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.

Bu yers wishing to purchase any article not advertised
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 Sugglements referred
to may be had at the office. ce 10 cente each.

Books referred to promptly supplied on receipt of

pri
l'llnerals sent for examination should be distinctly
marked or labeled.

(7510) ‘C. J. T. asks if two one-candle
power electric lamps, each of 8% volts 0'50 amperes,
could be lit in series on a 314 volt circuit. A. No. If
one lamp takes one-half ampere at 3% volts to light it,
two in series will take one-half ampere at 7 volts to light
them; but in parailel, the two will take one ampere at
31$ volts to light them. If a lamp requires the entire
voltage to force current through it, you cannot put an-
other lamp on the end of it and have the same current
flow through hoth. To find the number of lamps in a
series, divide the voltage of the circuit by the voltage one
lamp. When the lamps are in parallel, the same voltage
serves for all; but each lamp takes from the circuit the
amount of current 1t requires. See Electrical Incande-
scent Lighting, Houston & Kennelly. Price $1, by
mail.

(7511) A. A. R. asks for the formula for
making the gum in use on postage stamps, and oblige.
A. For postage stamp mucilage, try the following : Gum
dextrine, 2 parts; water, 5 parts; acetic acid, 1 part.

. Dissolve by the aid of heat and add 1 part of 90 per cent
alcohol.

NEW BOOKS, ETC.

UP-10-DATE AIR-BRAKE CATECHISM.
Containing nearly one thousand
questions, with their answers, in-
tended as examination questions, for
engineers and firemen, as well as all
other practical railroad men. By
Robert H. Blackall. Fully illustrated.
New York: Norman W. Henley &
Company. 1898. Pp. 224. 12mo.
Price $1.50.

There is a law compelling companies to have a suffi-
cient number of cars equipped with air brakes, by
January 1, 1900, to contro) the trains. In view of this
fact, there is a vast army of railroad employes, specially
engineers and train crews and air brake macbinists,
who must acquire information on the subject. There is
no question that a complicated mechanism like the air
brake demands a practical and thorough understanding
of the subject by all who are concerned in any way with
its operation, maintenance, or repair. There is no book
published which gives a complete study of the air brake
equipment, including the latest devices and inventions
used. It is to meet the demand for such a book that the
present work is designed. The popular question and
answer form is used, and all things considered, thir is
the best system, as the information must necessarily be
supplied in concrete form. The illustrations are numer-
ous and are very clear and well executed. At atime
when railways require special instruction cars and in-
structors and inspectors, a book of this kind cannot fail
to have a great success. It is a work we can confidently

recommend.

ZEITUNGS-KATALOG OND INSERTIONS
KALENDER. Hamburg: Rudolf!
Mosse. 1898. Pp. 862, quarto.

The present work 18 a )ist of various papers published
in Germany and other conntries. It appears to be very '
full and complete, specially the classified list of scien-
tific and trade publicatious. The book is accompanied
by a handsome calendar which is bound in, and the
whole is neatly bound in leatherette.

ELECTRICITY IN THE DIAGNOSIS AND
TREATMENT OF DISEASES OF THE
Nosg, THROAT, AND EAR. By W.
Sheppegrell, A.M., M.D. New York:
G. P. Putnam’s Sons. 1898. 8vo.
Pp. 403. 155 illustrations. Price $4.50.

The author has been an officer in many medical so-
cieties devoted to the study of the nose, throat, and ear,
ani is also a practicing specialist, which all fits him for
writing the present work, which is a complete treatise on
the use of electricity in the diagnosis and treatment of
diseases of the nose, throat, and ear. It is filled with
illustrations describing the very latest apparatus and
methods of operation. It is a book which will be hailed
with delight by all specialists. Some idea of the miue of
material which the author has explored will be obtained
when it is stated that there are no less than 565 biblio-
graphical references.

COMMERCIAL ORGANIC ANALYSIS. By |B
Alfred H. Allen, F.1.C., F.C.S. Vol
I. Introduction: alcohols, neutral
alcohol., derivatives, sugars, starch
and its isomers, vegetable acids, ete.
Philadelphia: P. Blakiston, Son &
Company. 1898. Pp. 557. - 8vo.
Price $4.50.

'The properties, proximate analytical .examination, and
modes of assaying the various organic. chemicals and pro-
ducts employed in the arts, manufactures, and medicine,
with concise methods for the detection and determina-
tion of their impurities and products of decomposition,
are treated in the present edition, which is the third. It
has been revised by the author and matter has been
added by him. Dr. Henry Leffmann has also assisted,
revieing and adding matter. The last edition of this
volume was issued in 1885, an1 has been out of print for
several years, though the demand for it has been consid-
erable. It was recently reprinted without permission of
the author and without revision, and, as this reprint ne-
cessarily misrepresented Mr. Allen’s present views on
many subjects, he determined to issue a revised edition
immediately, and the result is the edition before us. The
work, by its scope, thoroughness and accuracy, has been
well received by chemists and has been for a long time
regarded as one of the most important volumes which
chemists can have in their libraries. The present book
contains the very latest 1erearches, and wehave no hesita-
tion in recommending it to all who are in need of a work
on the commercial ride of organic analysis.

A PRrACTICAL TREATISE ON MODERN
GAs AND O1L ENGINES. By Frederick
Grover. Manchester, Englard: The
Technical Publishing  Company,
Limited. New York : D. Van Nos-
trand & Company. Pp. 256. 12mo.
123 illustrations. Price $2.

In writing these pages the author has endeavored to
supply to the average mechanical draughtsman the in-
formation necessary to enable him to apply his art to the
design of gas engines. From this it will be seen that the
work before us is designed on rather different lines than
other works on gas engines. Such subjects as physical
properties of oils, oil engines, vaporizers, and a few spe-
cial points in connection with oil engine testing, are also
considered. The book is well illustrated by clear dia-
grams and engravings.

INDICATOR DIAGRAMS AND ENGINE AND
BoOILER TESTING. By Charles Day.
Manchester, England: Technical
Publishing Comvany, Limited. New
York: D. Van Nostrand Company.
1897. Pp. 212. 12mo. Illustrated.
Price $2.

The purpose of the first portion of thisbook is to ex-
plain the construction of thedifferent kinds of indicators
used and show their advantages and disadvantages, and
also to explain ciearly the general principles on which
the interpretation of the indicated diagrams is based. A
large number of descriptive diagrams are illustrated and
described. In the second part of the book the testing of
engines and boiiers is considered. This will supply a
want on the part of those who have not already had ex-
perience in such work. The illustrations number 126
and fully elucidate the text.

JOURNAL AND PROCEEDINGS OF THE
RovAL SociETY oF NEW SoOUuTH
WALES FOR 1897. Vol. XXXI.
Edited by the Honorary Secretaries
and published by the Society at Syd-
ney, New South Wales. Pp. 554.
8vo. 20 plates.

The Royal Society, New South Wales, originated in
1621. The Philosophical Society of Australasia and the
present society were incorporated in 1881. The volume
before us, in addition to addresses and proceedings, con-
tains a number of important papers, notably that of Pro-
feasor Liversidge on the **Crystalline Structure of Gold
and Platinum Nuggets and Gold Ingots,” illustrated
with a number of photographs and plates. So far as we
know, this is an entirely unique paper and possesses great
value. There are a large number of other papers on as-
tronomical, physical, archeological, ethnological, mi
neralogical, meteorological, and technical subjects. The
book 18 fully illustrated and it is interesting to see what
is being done for science in this far-away part of the
world.

THE DISCHARGE OF ELECTRICITY
THROUGH GASES. By J. J. Thowson.
New York : Charles Scribner’s Sons.
1898. Pp. 203. 12mo. Illustrated.
Price $1 net.

The present work cousists of lectures delivered on the
occasion of the sesqui-centennial celebration of Prince-
ton Umversity, by Prot. J. J. Thomson, ot the Um-
vergity ot Cambridge. With the hope of making the
work more useful, the author has added some resuits
which have been publiched between the delivery and the
printing of the lectures. The ceiebration at Princeton in
1896 was one of the most memorable occagions 1n the

) university life of America, and the publishers are to be

congratulated in putting in permanent form the lectures
delivered by the guests of the University.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

OCTOBER 11, 1808,
AND EACH BEARING THAT DATE.

LSee note at end of list about copies of these patents.]

Abdominal bandage, M. A. Watson................
Abdominal supporter, M. A. Watson. ..
Agricultural implement, W. B. Leonard..
Agricultural sprinkler, J. Evans
Air brake, locomotive, W. P. Al er.

Aluminates, making alkaline, K. Rayn;

6
Alummum, punfymg and hardemng. H Gnﬂith

Baby walker. F.H Schlunz

Back band hook, J. E. Lyn

Back pedaling brake. V. E Doremus
ﬁfastener J. F. Hutchen

........ 07, 612,

See Return ball.
Ball sorting machines, feed mechanism for, J.
Harrison
Bar. See Bicycle handle bar.
Barber’s chair, T. J. Collins..
Barrel hoop, B. H. Gardner..
Battery. See Electric battery.

.. 612,089
612,030

Bed or mattress supporting frame, E A. Hall 612.3.‘}1
Bed rail clamp, Reynolds & Jones . 612,056
Beeswax extractor, C. G. Ferris.. . 612,027
Bell. bicycle, F. A. Scranton.. . 612,124
Bicycle, F. X. Atzberger..... . 612,007
Bicycle brake, D. M. Lester.. . 612,044

;612,515
. 612,195

Bicycle, chainless, M. J. Dora
Bicycle checking and securing fram
win..

Bicycle 612.337
Bicycle h»ndle b‘n‘ E. L. Cla 2,193
Bicycle saddle, G. A. R x . 612,215
Bicycle stand. portable, H. J. Eichholz. 612,3!
Bicycle support, locked, W. Wholton. 612,077
Bicycle wheel, J. Coefleld............ . 612,308
Bicycle wheel rim, 1. S. McGiehan.. 612,171
Bin. See FKiour bm

Binding machine lift, O. J. Andreasen............. 612,301
Board. See Dashboard. Ironing board.

Bolt. See Expansion bolt.

Bone black kiln, B. Eba . 612,319

Book, manifold, G. E. Doughty.
Boot, or shoe treeing machine, H.
Bottle attachment, G. H. Woodward
Bottle, non-refillable, W. C. Van Horn.
Box. See Miter box.

Bracket. See Painter’s roof bracket.
Brake. See Air brake. Back pedaling brake.

Bicycle brake.

Brick cutting table, J. C. Steele.....................
Brick machine, J. ROWe..............ooviiinnninin. o
Brick machmes. cutoff mechanism for, H. K.

612,283
612,275

612,249

Brush, rotary, H. F. Cook.....

Bubble blowing doll, soap, A. :
Budding knife, T. J. Henderson.. 612,131
Buildings. construction of, W. 365

. 612,109
612,126

Buoy cables, attachment for, C. A. Hutch
Burner. See Oil burner.

Button, cuff, S. Symington................... ......
Buttons from ﬂmshmgltmys, machine for remov-

ing, W. E. Bennett 612,375
Can heading machine, W. J. Gordon.. 5 blZ,O.‘_%l
Car,G. W. & G. W. Penn, Jr......... .. 612,053
Car couplmg. Dawson & Easton . 612,382
Car coupling, J. Munton. 5 Ql?,O 1
Car couplmg.'l‘ Rlley . 612,178
Car coupling, J. G. Sherrill . 612,280
Car coupling, J. Timms.........000000000 . 612,285
Car coupling, automatic railway, . 612,21
Car, dump, 1 cKnight . 612263
Car fender, C. Coplantz . 612,021
Car fender, M. Hirsch. . 612,340

Car llghtmz appuratua, casing for electric, W. F.
ichards..

Car roof, W. D. Dmke

Carding engine, E. V. Bates

Carrier. See Match splint carrier.

Case. See Display case. Show case.

Casing or tube elevator, Leech & Aslett...........

Casting ladle for steel and iron, T. Levoz. 5

Centrifugal separator, W. C. Hartmann. .

Cham A. G. Ri

Chair. See Barber’s chair.

Reclining chair.

Chair spring, rocking, G. H. Anderson

Chairs, combined guard and cushion for nurser
G. . Weston..

. 612,224

\ 612,076
612.269

Check rower, M. J. 5
Chilian mill, H, K. . 612,247
Chuck. E. Childs 612,378
Circuit controller and receiver support, L. Duque 612,236
Cistern cleaner, C. Plummer..........coeeeveeeieens 612,176
Clamp. See Bed rml clamp Rope clamp. Rope
socket clamp.

Clay press tray, S. B. Kurnival..............ooouueen
Cleaner. See Cistern cleaner.

OM

612,327

Clothes drier, W. J. Coulter.............cccveueunnn.s 612,309
Cocoa, tea, etc., machine for pressing, C. Fickel-

schee . 612,092
Coin controlled machine, T. J. Conway. . 612,020
Combing machine, Gunerman & Schach . 612,334
Corner locking machine, J. H. Pickett. . 612,119
Coupling. See Car coupling.
Crate, folding, W. E. Vanande........ .. 612.287
Crates, box for Shlpplnll, S. H. . 612,141
Cultivator, 0. 0. Fjeld.... ...... . 612,093
Cultivator, W. H. Saye: . 612,277
Cultivator, straddle row, J. M. Rexroad ............ 612,214
Cup. See Oil cup.
Current motor, W. W. Douglass...........c.cceue..
Curtain pole holder, Koedisch & Lang.. . 6
Cutoff for cisterns, S. N. Ju 612,165
Cutoff for water spouts, automatic, W. A. Maddin 6121252
Cutter. See Paper cutter.
Cycle or like wheel, W. Fraser.... 612,323
Cylinder or tank head, J. T. Morse. . 612,050
Dashboard, tilting, G. 1. & G. H. H 5

612,205

Dead centers, mechanism for overcoming, .

2 [0 1T (8o B s dB0000Ea00080630260000800060000 0000 612,345
Die. See bhovel forming die.
Display case, W. H. GasSaWay.......cccevuvueannnnns 612,328
Door lock, O. Berry............ 612,086
Door lock, Fowler & Green.. 612,095
Door mat, C. Spickermann... 612,065
Door opener, automatic, Frazier & Einfeldt. . 612,324
Drapery support, A. A. Gardner. .......... . 612,196
Dresser, combination, K. L. Robertson .. 612 ()08
Drier. See Clothes drier.
Drier, B. J. Ho .. 612,341
Drill. See Seed pre!
Drill, T. W. Gray . 612,329
Dyeing apparatus iiu 612,343
Dyeing textile ﬁbers yarns, and fabrics, Reid &

ThOrp... covveniiiinnienns . 612.274
Electric battery M. E. . 612,326
Electric currems, hinge conductor for, F. ol

Chandler. . .uicerseaeeecaeneniioeisoeeess soveonss 612,192
Electric motor controllmg switch, R. Hutchison.. 612,203
Electric switch, G. W. Hart...............cooeuunne. 612.038

ar!
Electric sy stem of distribution. J. N. Thomas
Electric traction apparatus, R. Demeuse..
Electrical connector, ¥. Schwedtmann ..
Electrical converter, F. Schwedtmann
Electrol; zmg sea water, process of and appar: tus
for,G.B. Baldo...............c i i 612,009
Elevator. See Casing or tube elevator. Fluid el-

evator. Freight and passenger elevator.

Embossing machine, wood, A. Kohler.. . 612,348
Engine. See Carding engine. Gas englne

or oil engine. Rotary engine. Rotary steam

engine.

Engine condensers, cooling device for steam, J.

C. Dean.......cc.cevviviinennes ... 612,383
Expansion bolt, J. F.Downes.. . 612,316
Extractor. See Beesw ax extractor.

Fabric. See Waterproof fabric.
Farm gate, H. N. Fredericks 612,325
Faucet, P. K. O’Lally........ 512.268

Fence post, D. 8. McMullen
Fender. See Car fender
File, newspaper. W. L.. Lambkin.
Filter press, B. F Hen rick
Filter, water, Bell
Kire exmngunsher chemlcal taun
Firearm lock, removable, Deeley & 'l‘aylor
Firearm. maguzine, 1. Wright..
Klagstaff holder, Miller & Davis. .
Four bm and dough raiser, combined, F. H.

Mlnd elevm:ur, vacuum, W. A. K. McCallum

Form, sleeve, J. E. W. Smith..................oc. .0 J

Frame. See Bed or mattress frame. Bicycle
frame. Bicycle checking and securing frame.
Velocipede frame. Window frame.

Freight and passenger elevator, J. H. Moon.......

(Continued on page 370)
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"Mdveritsemenis.

ORDINARY RATES.

Inside Page, each insertion, = 7?5 cents a line
Back Page, each insertion, -« = $1.00 a line

g For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the iine.
and is set in a%ate type. Engravings may head adver-

tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as ea.rly as Thursday
morning to appear io the fullowing week’s issue.

00D or JETAL WORKERS

without steam power can save
time and money by using our

FootandHandPower Machinery

SEND FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.

SENECA FALLS MFG. COMPANY,
696 Water St., Seneca Falls, N. Y.

AMERICAN PATENTS. — AN INTER-

esting and valuable table showing the number of patents
granted for the various subjects upon which petitions
have been filed from the beginning down to December
31. 1894. Contained in SCIENTIFIC AMERICAN SUP-
PLEMFENT, No. 1002. Price 10 cents. To be had at

this office and from all newsdealers.
WER FOO SHAPERS,PLANERS.DRILLS,
& O i MACHINE SHOP QUTFITS.TOOLS
L ! AND SUPPLIES. CATALOGUE FREE

SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT L. O.
LEARN BY MAIL.
ENGINEERING

Electrical, Mechanical, Stationary, Marine,
Locomotive, Civil and Sanitary.

MEecHANICAL DRAWING ano MACHINE DESIGN

Tuition Fee payable ®2 per month, Text Books and
Drawing Plates Free. Write for free S. A. Circular.
THE UNITED CORRESPONDENCE SCHOOLS,

F. W. Ewald, Gen. Mgr. 166 Fifth Avenue, New York

WALWORTH
PIPE VISES

are the Heaviest and
[ Strongest vises made.
——=) RENEWABLE STEEL JAWS.

WALWORTH MFC. CO.,
20 OLIVER STREET, BOSTON, MASS.

DORMAN’S
VULGRNIZERS

are used all over the world.

Exclusive Manufacturers of Steam Ma-
chines for Rubber Stamps. We also make
Dry Heat Vulcanizers. Complete outfits
from $10 to $1,000. All Stamp and Stencil
Tools and Supphes. Brass and Steel Dies
for all purpos Seals, Engraving and
Die Sinking of all kinds. ~Established 1860.
Prlntmg Presses, with complete outfits,
from $1to $100. 8F~_S end for (‘atalo wes.

THE J. F. W, AN _CoO.

121 E. Fayette St., Bnltlmore. Md., U.S. A,

Water Emery
Tool Grinder

Has no pumps, no valves. No
piping required to supply it with
water. Always ready for use. Sim-

lest 1n construction, m:ost efficient

n operation.

B8F~ Send for cataloque and prices.

W. F. & JNO. BARNES CO.

1999 Ruby St., Rockford, Ill.

Queen Transns and Levels
High Grade Instruments with the Latest Improvemen's.
160 page En- 240 page Math-
%‘;?ale:g‘;:e%tgl THE QUEEN it 3‘5 ggu})ga:g:
application. plication.

ENGINEERS' AND DRAFTSMEN'S SUPPLIES.

Optical and Scientific

QUEEN & 00-, Instrument Works,

59 Fifth Ave., New York. 1010 Chestnut St., Phila.

HIGH GRADE WSxne MACHINERY

Single Machines or Com-=
plete Equipnrents for
Any Class of Work.

Your Correspondence is Solicited.

@~ Illustrated Matter and Prices on
application.

J. A. FAY & CO.

10-30 John St.,, CINCINNATI, OHIO

Goerv Cool for Every dse

A complete list of all the Tools made
for any and every purpase. all fully de-
scribed and accurately illustrated w1ll
be found in the 1898 editionof MONT!
GOMERY & CO.’S

TOOL CATALOGUE.
It contains 510 closely printed pages
with index. Book is pocket size, 614 x
4% inches, with rounded edges and
sritched covers Sent free by mail on
receipt of 25 cents by

MONTGOMERY & CO.
105 Fulton Street, New York.

CATALOGUE

TransiTs anp LeveLing INSTRUMENTS.
piareo  ELECTRIC LEVELS
‘ncum:nsmv ATHDL
Sizes, 2and 3 inches. Prices, 2 and 30 centé.

C. ¥. RICHARDSON & SON,

For Book on
}P. O.Box 917, Athol, Mass., U. =, A,

the Level.

EVER PTION-
NAME Tmcmevsg‘osfaméu

«C_AND SHAPE or
D05RORTH UNOR ST, CHIGAGO.
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means for

Furnaces for roasting and derg ores,
operating rotary, P. A

(Game apparatus, hmer
Gas engine, L. H. Millen. ...
Gas generator, acetylene, W. (o)

Gas generator, acetylene, C. Maurin
Gas igniter, automatic, A.
Gas or oil engine, k. 8. Mead
Gas producer, C. Humfrey......
Gas tips, nesting, W. H. Porter..
Gate. See Farm ga.te Mine gate
Gate, B. A. Rake
Gate, B. H. Hester

Ger;erator See Gas generator. Steam genera-

OT.

Glass melting furnace, C. F. Cox 612,233
Glass press, J. Riling..... 612,140

Gold washer, C. Grimes.

Gun support, A. W. Zuberbier. . 612,24
Hair. device for washm ladies’, 612,25
Handle bar Ig{np. ichter.. . 612,057
Harrow, J. Knoop........ 612,112

Harvester reel, J. C Lee
Harvester reel collapslble,G W Mitchell.
Head rest, shampoo, C. O. Bailiff

Heater. See Water heater.

Hinge,W. H. Hart...........c.oooiiiieeiinininannne
Hoe and rake, interchangeable, S. B. Shigley
Hoe, reversible, C. H. S. Schultz........... ...... 5
Hook. See Back band hook. Snap hook.

Hoop. See Barrel hoop.

Horseshoe,J. Werntz. ........covuviiieniiiieneennnns 612,290
Hon&se]s]hoe ice creeper attachment, H. A. Ken-

. 612,
Horseshoe, soft tread, M. C. Gra, . 612.200
Hot air furnace,*T. Walker. ..... . 612,369
Hot water furnace, T. J. Bes . 612,153
Hub, vehicle, R. Eichstaedt... . 612,159

Ice ]l3nalchmes ammonia gas compressor for, J. J.
aley.......oooesnt

Incubator. E. B. Fisher..

)ndexmz urposgg, knife or type holding block

612,226
612,322

Insect extermmator. P. W. Hammerle.
Insulator, conduit outlet, F. W. Erickson (re-

BB . it iiiiiii i iieii it titiiiii e 11,697
Ironing board, folding, B. M. Wright 612,083
Ironing machine, Hagen & Cooper . 612,099
Ironing table. F. R. " Winter.......... 612,082
Jack. See Lifting jack. Window ja
Jar and cover therefor, W. Daniel.. .. 612,312
Joint. See Rail joint. Railway rail
Kerr, circulating, J. F. Monaghan.... 612,210
Kiln. See Bone black kiln.

Knife. See Budding knife.
Lacings, device for forming belt, .. Vyne......... 612,070
Lamp for plumbers or pmnters, blowpipe, W.

Pullen ... 612.272

Lamp globe, src. H. G Mills . 612,049

Lamp bolder, F. K. Wright..
Lamp shade, C. S. Bradford...
Lamp socket, electric, F. M. Bell.
L_mws,lfetc, i nnmg device for m

Lasting mac 3 C N
Lemon squeezer. E. D. Middlel
Lifring jack, D. Warner
Lifting jack, E. Wiggershaus..
Ligatures, etc., container for, JUE. T.ee.
Lightning arrester. C. C. Chesney.
Limb, artificial, R. F. 8
Liquid mixer, F. G. Kollenberg. .
Lock. See Door lock. Firearm lock. Nut lock.
Padlock. Permutation lock.

Laesl=]
o
SES
4

Lubricating device, R. B. Webendorfer............ 612,075
Mail bag fastener, J. A. Schreiner........... . 612,143
Malting ap] aratus, grain, J. W. Hassmann. 612,356
Mat. See mat.

Match bunchmg machme. S. C. Weike . 612.218
Match making machine, P. G. Russell ,060
Match safe, A. T. McDowell....... 612,262
Match splint carrier, J. P. Wri 612,084
Mattress tufting machine, E. N Stephenson 612,284

..................... . 612,189

Mercerizing machine, A. Birch
Metal dressing and grinding machine, Harper &

Grohmann............cceiieiiiieieenineieiann.,
Metal workmg machine attachment, C. L, Groh-

mal
Metals,
Linde

612.240
612,332
612,250

Teleotroivtic separation of, H. von der
Metals and other materials, machine for dress:

in rohmann & Harper .
Metallic article, coated, H. O. Cary.
Mlcrome&er for engmeers’ transits.

Ml]l
Mine gate, N. K. Bowman...
Miter box, F. S. & H. A. King...
See Liquid mixer.

. 612,314

612.012
612,111

Mixer.

Mixing machine, P. F. Dundon ... 612,317
Mop wringer, I. N. Marquis . 612,116
Motor. See Current motor. Wind motor.

Nut lock, S. C

Nut lock, C. M Dlssosway .....
Nut lock, Mathews & Horner.
Nut lock T. B. Wall
Oar, bow facing, N. W. Edwards
Oll burner, crude. C. H. Myers
. Hanson..

Packing, piston, J. Airey....
Padlock, permutation, R. B.
Painter's roof bucket, M. Mattson
Panel work, construction of, W. . Sears.
Paper cutter. R. Pierce...................
Paper folding machine, H. K. Kin
Paper,.ornamental or fancy, W. Hohenstem
Pasteurizing apparatus, A. D. Hill

Pen, fountain, K. C. Brown......

Pen'rack. H. S. Elworthy...........

Pencil retaining device, J. V. phy
’ormutation lock, C. J. H%gszmm...
Pews. kneeler for church, Li
Physician’s table,
Pickax socket, A. W. Johnson
Pin. See Thill coupling pin.
Pipe coil, multiple, F. A. Phel
Pipe flasks, rotary rammer for C B Allen
Pipe bolder, Shambaugh & McConnell
Planter, hand, . Perry.. .
Planter, potato, F. D. Williams.
Pliers, magazine belt fastener, G. W. Webb.
Plow, ]omted frame gang, J. B. Brite
Pneumatic check, H. G. Chamberlin.........
Popped corn disk forming machine, F. E. Cllbbl-

5 612.
612,245, i
112.2

612.373
. 612,244
612.175

612,311
612,276

Post See Fence post.

Potato sprouter, E. A. Sanford..... ........... ...
Press. See Filter press. Glass
Pruning implement, A. H. Knight. 612,347
Puller. See Tire puller.

Pulley, A. Shar 612,144
Pulley hub, T. Corscaden........ . 612,022
Pumping npparatus. well, G. Allen 612,184
Pumps. accessory for use in conjunction with

air, H. R. Goodwin...............coiiiiiiiiann., 612,09
Punoh for stencll cutting machines, J. W. Mun N

. 612,130

Rail joint, E. S,
Railway, électric. F. D. Sweet.
Railway frog. P. J Ramion. .
Railway rail joint, J. Rohlin. .
Railway signal, Bundy & Jack
Raiiway, underground electric, C.
Razors, tank for disinfecting, J. Hurley ......
Reclining chair, C. 0. & J. W. Glasscock....
Records, appliance for preserving publl
ickham...........
Retort, H. Spurrier..
Return ball, double. H. E. Newton..
Reversing mechanism, F. S. Mead
Revolver, P. Wareham..........

Rheostat, E. O. Raster. ..... 2.212
Rope clamp. W. R. Gorreli. 2.160
Rope socket _clamp, bull, Baker & Ritchey. 2,374
Rotary engine, A. N. Rl ....... : 612,304
Rotary engine,.J. T.Case.......... . 612,191
Rotary steam engine, 0 E Graham........... 612,032

Sacks or bags, device for distending mouths

Aitkens & Graves..........
8Sail for boats. F. Ljungstrom.
Salt grainer. N. S, Beardslee
Sash balance, R. M.
Sash fastener, J. W.

Saw, drag, J. Carrothers...........
Scale, spring balance, J. H. Swihart .
Seal for bottles, protective, W. B. O
Seed press drill, J. M: Kin,
Self playing.instrument, F. W. Hedgeland

. 612,043
612,164

Separator. See Centritugal separator.
Separator, R. W. Jessup. ... 612,243
Separator, Kincaid & Crockatt.... . 612.207

Sewing machine, H. A. Blanchard

Sewing machine emery wheel att.
Pickett..

Sewing machine, shoe. E. E. Bea:

Shafts, means for detachably securmz bosses or

. 612,011

sleeves on, J. Ballot......................ooian, 612,302
Sheet metal plates. machine for shaping and

planishing. F. G. Sevette 612,279
8heet piling device. H. K. King. 612,248

(Cuntiewad on page 271)

RUDYARD KIPLING.

The Youth’s
Companion...

THOSE who subscribe at once for the 1899 volume

will receive the remaining issues of 1898, including
the beautiful Double Holiday Numbers, Free. Among
the many famous contributors to these issues will be

Rudyard Kipling

Nov. 1oth issue. ‘‘The Burning
of the ‘Sarah Sands.’’” The

story of a hero.

W. D. Howells

Dec. 1st issue. ‘‘The Water-
melon Patch.” A story of fruit-

loving boys.

Lillian Nordica

Dec. 22d issue. *‘Incidentsina
Singer’s Life.” An American

THE volume for 1899 will be the best THE COMPANION has ever published. Each of the 52 weekly issues will
be full of delight and inspiration. Among more than 200 capital stories to be published during 1899 will be

DINNIE AND THE DANS, a Serial of Irish Life,

FIFTY YEARS WITH A MENAGERIE, a Circus Man’s Tale,
FOR LIFE AND LIBERTY, a Thrilling Escape from Savages,
AN INLAND ARMOR-CLAD, a Wide-Awake Boys’ Invention,
THE WOLF AND THE WHEELBARROW, a Strange Animal Story,
POLICE SPIES IN RUSSIA, a Yankee’s Adventure with Them,

The Companion EVERY WEEK from now until 1900 for $1.75.

prima donna’s trials and triumphs.

JANE BARLOW.
DAN RICE.

H. M. STANLEY.
CHARLES ADAMS.
F. R. STOCKTON.
POULTNEY BIGELOW.

FIFTY-CENT
CALENDAR FREE
TO NEW
SUBSCRIBERS.

NEW SUBSCRIBERS who will send #1.75 at once with name and address, enclosing this slip or mentionin
his paper, will get THE COMPANION every week from the time subscription is received un

Jammry, 1900, including:

FREE — All the remaining issues of 1898, inclusive of the Holiday Numbers.
FREE — The exqmslte Companion Calendar for 1899,

Calendars of former years.
COMPANION. A charming ornament for the home.

AND THE COMPANION for the 52 weeks of 1899—a library in itself.
Illustrated Announcement and Sample Copies Free.

THE YOUTH’S COMPANION, - - 201 Columbus Avenue, BOSTON, MASS.

richer and costlier than any of the famous Companion
Designed and lithographed in twelve golors exclusively fol:' THE
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THE STIFFEST BEARDS YIELD TO

Williams® Soaps sold ever ywhere, but sent by mall if
© your dealer does not supply you..
Williams® Shaving Stick, 23 cts.
Genuine Yankee Shaving Soap, 10 cts.
Luxury Shaving Tablet, 25 cts.
Swiss Violet Shaving Cream, 50 cts.
Jersey Cream (Toilet) Soap, I3 cts.

Williams® Sllavin? Soap (Barbers"), 6 Round Cakes,
1lb.,40c. Exquisitealsofor toilet. Trial cake forzc, stamp.

THE J.B.WILLIAMS CO..

LONDON, GLASTONBURY. CONN. SIDNEY.
6% CREAT RUSSELL ST..W C 161 CLARENCE ST,

This beats Wind, Steam. or Horse
Power. We otter the
WEBSTER 2% actual horse power

GAS ENGINE

for $150, less 107 discount for cash.
Built on interchangeable plan. Built
of best material. Made in lots of 100
theretore we can make the price. Box-
ed for shioment, weight pounds.
= Made for Gas or Gasoiine. Also Hori-
=—"zontal Engines, 4 to 30 horse power.
: g 8F Write for Special Catalogue.
WEBSTER MFG. co.,

1074 West 15th St., CHICAGO
Eastern Branch, 38-D Dey Street, New York City.

GIEO .H.GERE Y2 CHTAN'I.AUNCH WORKS.

MONITOR GASOLINE VAPOR ENGINES

7MONEY -

isnot moresurelya de-
fence against povenr
than technical knowl-

edge that can always be \.
converted into money, \

You can learn now without leavlng home.
Success guaranteed. Best text books free,

STEAM ENGCINEERING
matics; Chemistry; Mining; Architectural or Me-
chanical Prawing; Surveying; Plumbing; Archi-
Book-keeplng. Shorthand; English Branches

TAUGHT BY MAIL
Estah. 1891. 45,000 students. and graduates. sz‘m
The International Correspondence Schools,
JEWELRY and ENGRAYVING.
Bradley Polytechnic Institute, PEOlllA, ILL.
ARMSTRONG’S No. 0 THREADING MACHINE
Desiened for threading the
smaller sizes of pipe, iron or

Bridge, Electrical or Civil Engineering; Mathe-
tecture; Metal Pattern Drafting; Prospecting;
Circular free. Statesubject you wish to study.
K Box 942, Scranton, Pa. "."‘i
D
Address PARSONS’ INSTITUTE, Horological Dept.,
Can be attached t{: bench orpost.
brass, also bolts. Has two speeds.

one for pipe 3§ to 1 inch;
other for pi% 14 to 2 mches,
inclusive. Be regular

Armstrong ad]ustable dles. Oth-

er attractive features. Send for
rticulars. he Armstrong
fg. Co., 139 Centre Stree

New York. Bridgeport, Conn.

Oster Pat Adjustahle Stocks & Dies

They are light in weight, dies
made of the best tool steel,
guaranteed just as strong
and reliable as solid dies, cut
) the thread at one operation
4™ .nd release from the work
without running back over
finished threads. Each set of
dies cuts two distinct sizes.
THE‘SOI?TER I:IX‘G. CO.
rospect Ave.
Clevelang Ohio, U.8.A.

" WOLVERINE” GAS v GASOLINE

ENG'NES STATIONARY
0 s and MARINE.
The “ Wolverine ” is the only re-
versible Marine Gas Engine on
the market. It is the lightest en-
gine for its power. Requires no
licensed engineer Abso-
lutely safe. Manufact’d by

SWOLVERINE MOTOR WORKS,
12 luron Street,
GRAND RAPIDS, MICH.

<L AREGUARANTEED To
i -~ GIVE SATISFACTION.

- TRUS(OTTBOATMFG(O.\ Y
ST JOSEPH, MICH. USA =4

'S

apDay sure

Send us your address and we will show you how tomake $3a
day absolute'y sure; we furnish the work and teach you free;
youworkin thelocality where you live.
and we will explain the business fully; remember we guaran-
tee a clear profit of §3 for every day’s work; absolutely sure;
writeatonce. ROYAL MF@. CO.,Box 418. Detroit,Mich.

8end us your address

© 1898 SCIENTIFIC AMERICAN, INC.

HOISTING ENG]HES

operating on GA
DIsT lLLATLorCRUI)b
OT1.. Both Fricticn and
Geared Hoist, from 10 to 50
P, for Mines. Quar-
iles. Docks. etc. Great
Saving over steam, especially
where wood, coal or water
are scarce. Send for catalog.
Guaranteed fully: State size
wanted. Address Weber
Gas and Gasoline En-
gine Co., 402 S. W. Boulevard Kansas City, Mo.

ZATALOGUE T0
(MicH) :

ENGINE

the most economical power
known. Absolutel e and
reliable. Runs with common
kerosene. Perfectly auto-
matic. Patented 1 . 8.
and European countries.

128-132 Mott St., NewYork

1898 EDITION

Experimental dcience

By GEO. M. HOPKINS.

20th Edition Revised and Enlarged.
914 Pages, 820 Illustrations.
Price $4.00 in cloth; $5.00 in half morocco, postpaid

THIS is a book full
of interest and value
for Teachers, Stu-
dents. and others
who desire to impart
or obtain a practical
knowledge of Phys-
ics. This splendid
work gives young
and old something
worthy of thought.
It has influenced
thousands of men in
the choice ot a career.
It will give anyone,
young or old, infor-
mation that will en-
able him to compre-
hend the great im-
provements of the
day. It furnishes T,
suggestions for hours of ir.structive recreation.

Send for large lllustrated Circular
and complete Table of Contents.

MUNN & Co., PusBLisHERs,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.





