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The Jetty at Greytown, Looking Northwest—Showa Accumulation of Drifting Sand
Against Bast Side of Jetty.

The Market in Granada, Nicaragua. View on the Ban Juan River at Mouth of the River Ban Francisco.

Buction Dredges Cut.t.mg the First Mue of t.he Oanal at Greytov;rn.
THE PROPOSED NICARAGUA CANAL.—[See page 104.]
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"NEW YORK, SATURDAY, FEBRUARY 18, 1899,

THE PANAMA AND NICARAGUA CANALS—A
COMPARISON,

Elsewhere in this issue we give a comprehensive des-
cription of the Nicaragua Canal project. In our issue
of February 4th will be found a similar account of the
Panama Canal.
to give an impartial statement of facts. To assist
the reader in forming his own estimate of the relative
merit of these two colossal undertakings we present the
following comparison of the salient features of both.

HARBORS.—Panama.—At each end of the ecanal
is a good natural harbor. Both have been in use for
about half a century as the terminals of the Panama
Railroad. The Bay of Limon is a magnificent land-
locked harbor with deep anchorage ; the Panama har-

bor is ciiallower, and the maritime canal will have to |

be kept open by dredging.

Nicaragua.—Artificial harbors will have to be built
at each end. At Brito the construction would involve
building a 3,500 foot jetty and dredging out a 140 acre
harbor to a depth of 30 feet. At Greytown a fine
harbor once existed, but has since been destroyed by
natural forces. An artificial harbor, protected by jet-
ties, would have to be built in the face of the deter-
mined efforts of Nature to prevent it. It would no
doubt be practicable to create the harbor ; but it would
be at a cost which was estimated at. $2,500,000 by the
Ludlow board. To this must be added the cost of
continuous dredging and of the periodical construe-
tion of protective works to prevent the shoaling of the
harbor. In 1893, Major McFarland, who was sent by
the Secretary of War to investigate the canal, re-
ported to the Senate that the construction of a suit-
able harbor at Greytown alone would cost $9,500,000,
while according to the same authority that at Brito
would cost $5,000,000.

TRANSPORTATION FACILITIES.—The Panama Canal
has a double track railroad extending parallel with
the whole route, and terminating on each ocean at
deep water piers.

Nicaragua has 9 miles of single track at its Grey-
town end. The other 161 miles of the route are desti-
tute of transportation facilities. (General Hains, of
the Walker Board, considers that a double track
standard road parallel to the route of the canal, and
costing $100,000 per mile, is an indispensable prere-
quisite to its economical construction. )

PraNT.—Panama has a plant that cost originally
$30,000,000 scattered along the route, and has good ac-
commodations provided for 15,000 men,

At Nicaragua there are five dredges, a machine shop
and some storehouses at Greytown.

PROGRESS OF THE WORK.—At Panama two-fifths
of the work is completed. Fifteen out of the total
forty-six miles are dredged to the original width and
to a depth of from 16 to 2914 feet. Work has been
opened up for the fulllength of the canal.

At Nicaragua some 4,000 feet of the canal has been
dredged to a depth of 17 feet and 30 miles of right of
way has been cleared of timber.

D1FFICULT ENGINEERING PROBLEMS.—At Panama
the character of the Culebra cut has been determined
by tunnels and cuttings and no further trouble will
take place as the work proceeds. The Chagres will be
controlled by two dams, one to supply the suminit
level, the other to form a basin for navigation. The
amount of flood, possibilities of water supply, and all
necessary data have been accurately determined.

At Nicaragua, ififthe company’s route is adopted, there
will be nearly 100 dams, big and little, with a total
length of 8 miles, most of which will be of earth and
clay, upon a clay foundation. If thecompromise route
is adopted, the number of dams and their height will
be reduced, but they will still be numerous. If the low
level route be adopted, the earth embankments will be
thrown out at the cost of extensive protective works in
the lower levels where the canal passes through the
delta to Greytown.

RAINFALL.—Maximum at Panama, 93 inches per
year. Maximum at Nicaragua, 256 inches per year.

CLIMATE.—At Panama, deadly when the surface
ground was first opened up ; but not abnormally un-
healthy, now that the subsurface excavation has been

In both articles it has been our aim |

reached. At Nicaragua the climate, on account of the
prevailing trade winds, is at present healthy. The
opening of the work may induce some fever. Save as
regards the rainfall of 22 feet per year, it is probably
preferable to Panama.

PROBABLE,COST OF CONSTRUCTION.—Panama Canal.
—Estimated cost, based on four years' survey by 150 en-
gineers, and indorsed by an international commission,
including the chief engineers of the Manchester and
Kiel Canals, is $102,000,000.

Nicaragua Canal. — Various and widely different
schemes proposed, with a variation of 110 per cent be
tween the highest and lowest estimates. The ranking
engineer of the latest board places the ultimate cost at
about $150,000,000.

In the latest estimates (it should be mentioned) the
unit prices adopted are much lower for Nicaragua than
they are for Panama, where dredging, for instance, is
estimated to cost 50 cents a yard, as against a few cents
at Nicaragua. With this disparity in prices, it is likely
the relative proportion of 1 to 114 in a comparison of
the cost of the two schemes is approximately correct.

To determine the comparative advantages of the
two routes, were they both completed and open to
traffic, the following considerations must be noted :

LENaTH oF CANAL.—Panama, 46 miles ; Nicaragua,
170 miles. .

TiME OF TRANSIT.—Panama, 15 hours ; Nicaragua,
45 hours.

EXTENT OF DANGER ZONE.—From the time a ves-
sel is lifted above tidewater to the time she reaches
tidewater at the last lock she is liable to be wrecked
through the failure of the dams, lock gates, ete. At
Panama the ‘‘ danger zone” is 23 miles in extent ; at
Nicaragua it extends for 157 miles.

SuMMIT LEVEL.—Panama, 98 feet, reached by three
locks ; Nicaragua, 110 feet, reached by four locks, ac-
cording to latest surveys.

AcCCESSIBILITY.—Panama and Nicaragua are about
equally accessible for the world at large ; but for a voy-
age from our Eastern to our Western seaboard Nicara-
gua is about 375 miles shorter. This is compensated,
however, by the 30 hours extra time taken in the tran-
sit at Nicaragua as compared with Panama.

STRATEGIC VALUE.—If both canals should be de-
clared neutral (we are committed by treaty to main-
tain the neutrality of Panama and ought therefore to
declare the neutrality of Niecaragua), all warships, in-

cluding our own, would seek the shorter canal, because’

of the limited time they would be within the danger
zone, as explained above. A charge of dynamite at a
dock gate could shut a whole fleet up in the isthimus
for an indefinite period.

In summing up our somewhat lengthy considera-
tion of the broad question of a canal across the isth-
mus we are free to confess that all considerations of a
purely practical nature indicate that it is for the best
interests of this country and the world at large that
only one canal should be built and that it should be
secured by the completion of the canal upon which
two-fifths of the work has already been done. The
problems of construction are simpler, the cost will be 50
per cent lower, and the time and risks of transit less
in the case of the Panama route.

The only possible recommendation in favor of the
Nicaragua scheme is the sentimental one. It will be
*Our own canal, built with our own money, con-
trolled by ourselves.” Without dwelling upon the fact
that such sentiments are diametrically opposed to the
prevailing international conviction that such great
waterways should be open to all and at all times ab-
solutely neutral, we ask, Are we ready to spend $150,-
000,000 for a toy ? For if we do not gain some solid ad-
vantages from Nicaragua (not in the way of pecuniary
profits, since the governimment may not enter commer-
cial enterprise for gain) which cannot be offered to us
by Panama, Nicaragua will be nothing more in the
eyes of the world than an expression of national vanity.

But we shall gain nothing from Nicaragua. Certainly
not in a strategic sense. If we build Nicaragua to let
our warships through and keep other warships out,
the rest of the world will see to it that Panama is built
to let its warships through and keep ours out.

Furthermore, we have already guaranteed the neu-
trality of Panama. Hence we should be placed in the
supremely ridiculous position of having spent $150,-
000,000 to open an exclusive canal for our navy, while
we are pledged to use the very ships of that navy to
keep open a rival canal for the enemy.

—_— - ———————————
THE HORSELESS CARRIAGE AND PUBLIC
HEALTH.

One year ago a company put thirteen horseless elec-
tric cabs for hire on the streets of New York. To-day
the same company operates one hundred cabs and they
are so popular that they fhave to be taken from the
public cab stands and kept in the cab house to fill tele-
phone and messenger orders of regular customers.
Three hundred cabs are needed to fill the demmand, and
it is doubtful if the demand would be supplied. In ad-
dition to the cabs there are at least thirty delivery
wagons, pleasure vehicles, ete., in Manhattan proper. It
is probable that many hundreds will be in use another
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year, but the number will be limited, as horseless carri-
ages are complicated pieces of machinery and have to
be built carefully, and the factories are now crowded
to their utmost.

The merit as regards convenience and economy of
the new means of transportation is patent to all, but
there is another point which should not be overlooked.
In a few years, the horseless vehicle will change the as-
pect of many of our great cities, and the new industry
which has had such a struggle for existence will, in
time, transform our cities. In ten years New York has
witnessed remarkable changes in transportation. It
has seen the old horse cars discarded for the cable, and
now the cable is to make room for the underground
electric system. With even the partial exit of the
horse will disappear to a great extent the dust and
mud and noise and the cobblestone pavements, and it
will benefit the public health to an almost incalcula-
ble degree. The first point to be considered is that of
street paving. Each year miles and miles of asphalt
have been laid in place of the wretched cobblestone
and block pavements. Of course, there are certain
conditions under which asphalt pavements are not
available, as on streets where the trucking is the great-
est, for the trucks, which are heavy in thewselves, are
loaded with tons of goods, and the metallic tires cut
into the asphalt. The cost of keeping a pavement
in repair under such conditions is something enorm-
ous. A good example of this may be seen on a block
of Chambers Street, between Broadway and Centre
Street, New York ; the ruts in the asphalt pavement
are very deep and repairs are constantly being made.
With the introduction of the horseless wagons and
‘t auto-trucks,” steel or iron tires will undoubtedly give
way to heavy rubber cushion or possibly pneumatic
tires, and, at any rate, solid rubber tires would be used,
in order to obtain the necessary bite upon the pave-
ment. No matter how heavy the traffic, asphalt pave-
ments would then be availableand afford the best pos-
sible street pavement for automobile vehicles of all
kinds. Cobblestones and Belgian block pavement will
be renewed as fast as they wear out with asphalt, and
the result will be that in time cab riding will be a posi-
tive pleasure and a bicycle can go anywhere.

The noise and clatter which makes conversation al-
most impossible on many streets of New York at the
present time will be done away with, for horseless vehi-
cles of all kinds are always noiseless or nearly so. This
question of noise has much to do with the general
health of the community. Specialists have many times
expressed an opinion that the nervous diseases which
exist in the city are aggravated, if not caused, in many
cases, by noises incident to a great city’s traffic. The
bells of the new vehicles will of course be somewhat
annoying at first. '

A point, most important of all, connected with the
displacement of the horse is undoubtedly that of the
cleanliness of our streets. When we stop to analyze
the dust and mud, we find that two-thirds of all of the
dirt which we find in the street is caused by the horses
themselves, as the dust from other sources and the at-
trition of the pavement is slight. Therefore, if all of
the horses could be done away with, two-thirds of the
dirt would disappear in its turn. While this may virtu-
ally be regarded as impossible even a great many years
hence, at the same time there is no question that the
greater use of the horseless carriage, wagon, and truck
will produce a marked effect upon our streets. The
number in use is so comparatively small at present
that it cannot be reckoned with. But by the time we
have two thousand horseless vehicles in the streets, we
will begin to see a marked difference. The most obvi-
ous and important part of the work of street cleaning
in a great city like New York is the removing of accu-
mulations from the surface of the streets. In the late
Colonel Waring’s book, entitled ** Street Cleaning,” we
find that forty per cent of the entire disbursement of
the department 1s for sweeping and sixty per cent of
the laboring foree is employed in this part of the work,
which is now done by hand. Machine sweeping was
formerly much used, specially by contractors, but the
work done by it was unsatisfactory and the dust raised
even after preliminary sprinkling was very great. It
is now considered by sanitary experts that there is
little, if any, economy of sweeping with machines, and
in the summer of 1895 the use of it in what is now
known as Manhattan and the Bronx Boroughs of the
city of New York was abandoned. At the present
time there are 1,600 men engaged in sweeping the streets
of New York. The wages of the men vary from $50 to
$60 per month, depending on whether they have
worked one, two, or three years for the Departinent.
The average amount they receive is, consequently, $55
a month, or $660 per year; this, multiplied by 1,600,
gives us $1,056,000. This is the actual amount spentin
sweeping alone, but in addition to this must be con-
sidered the cost of brooms and serapers, and also cart-
ing and dumping. The 1,600 men collect 690 ioads of
sweepings per day, each load containing 1'5 cubie
yards, so that each day 1,085 cubic yards of street
sweepings are carted away to the dumps. Inthe New
York Street Cleaning Department, 382 per cent of the
appropriation goes for carting and 25 per cent of the
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laboring force is employed upon the work of carting,

from which it will be seen that the cost is very great.
Of course, only a part of the expense of carting should
be charged to removal of the street sweepings, for
garbage, ashes, paper, and refuse must also be carted
away ; at the same time, the expense of moving 690
loads to the dumps and afterward carrying the same
on scows to sea and dumping amounts to a great deal.
The average cost for disposing of the sweepings and
refuse in 1896 was 17'9 cents per cubic yard from deck
scows, and on the dumping scows the cost was slightly
less. The capacity of a modern self-propelled automa-
tic dumping boat like the Delehanty boat ‘* Cinderel-
la” is 500 cubic yards. With the advent of the horse-
less carriage a considerable portion of the sum spent
in sweeping, carting, and dumping dust and mud from
the streets would be saved. This is a general proposi-
tion, which at the present time cannot be reduced to
figures, but it is very safe to say that several hundred
thousand dollars per year will be saved on street sweep-
ing if 50 per cent of our vehicles were actuated by
motors.

The question of health must be also considered. In
summer, the dry dust rises in clouds and attacks the
delicate membranes of the nasal passages and throat,
producing irritation and coughing. Mud consists, of
course, in sweepings which are inade into a sirupy
mass with the aid of water, and if the dry dust is bad,
the mud is infinitely worse. When the streets are
practically relieved from so-called ‘‘dust,” it will be a
boon to every housewife. Costly draperies and cur-
tains are damaged each year by the dust from the
street, and often windows are closed on this account
when they should be opened to properly air and venti-
late the house. With the advent of streets which are
clean and which can be kept clean with a minimum of
expense, it is probable it will tend to greater neatness
on the part of the community at large, for it is a true
fact that cleanliness breeds cleanliness.

o

FIBER PLANTS FROM OUR NEW POSSESSIONS.

Cominercially there are thirty or forty species of fiber
plants found throughout the world, but botanically
there are over one thousand species the fiber of which
can be made more or less useful in the arts and indus-
tries. Each country has its special fiber plants, which
it tries hard to use as successfully as those imported
from other lands, and there are plenty of instances
where governments and private individuals have spent
fortunes in trying to bolster up artificially an agri-
cultural industry of fiber production that should never
have been encouraged. The rage for finding new
fibrous plants in this country that would supplant in
the industrial world those that have been used since
the world began has had its day, and the more sen-
sible view is now being accepted of obtaining the fiber
from the country where it can best be raised. A good
many of the best fiber plants have been introduced in
this country, and their culture is being pursued with
more or less success ; but, after all, our manufacturers
depend mainly upon other countries for their supply of
raw material.

In view of the territorial changes produced by the
war, the fiber industry (is of peculiar interest to the
farming and manufacturing world. The islands affected
by the war are all noted for the fiber plants raised on
them ; and taken together—that is, Porto Rico, Cuba,
and the Philippines—they produce a4 large bulk of the
best plants, except cotton, used in a commercial and
manufacturing way for their fiber. Manila hemp has
long been familiar wherever civilization exists ; sisal
hemp comes from Cuba, in tines of peace, as largely
as from Yucatan or the Bahamas; Cuba bast is es-
sential to the millinery trade of the world ; and Sunn
hemp and cebu hemp are but trade varieties that come
from the same islands.

The Philippines, in particular, are rich in fiber
plants, with possibilities for development and expan-
sion scarcely conceivable. Throughout the archipel-
ago, it is estimated, ali the fiber used in the manufac-
turing world could be produced at a cost that would
annihilate similar industries anywhere else in the
East. This is not entirely true, however, for neither
cotton nor flax could ever find a foothold in the Philip-
pines to compete with the United States. Our cotton
is already seeking Eastern markets in ever increasing
proportions, and great prospects are anticipated for
this trade. But in turn we must secure our hemp and
jute, and other fiber material, from the lands where
they best grow.

There are over thirty species of fiber plants that can
be raised in this country, but most of them are unim-
portant in the commercial world, and most of the
others thrive only very indifferently in the United
States. Should we, however, extend our colonial
possessions so that in time they included Cuba and
the Philippine Islands, as well as Porto Rico, we
would be the greatest fiber producing country on the
globe. We would hold the key to the world’s supply
of raw material for textile manufacturing, as well as
tor many other products. Under the intelligent and
judicious management of American capital and brains,
these fiber products could easily be doubled in quantity

and value. The world would soon be richer in raw
material for one of the largest branches of the manu-
facturing industry.

At present the leading vegetable fiber that is im-
ported into the United States, according to statisties
of 1897, is sisal grass. Most of this sisal grass comes
to us from Cuba, Yucatan, and the Bahamas. At-
tempts have been made to introduce its culture in
Florida,and with some success ; but its superiorgrowth
in its native islands, and their close proximity to the
United States, will forever preclude it from becowing
an important industry here.

Next to sisal grass comes Manila hemp in commercial
importance. The imports of this amount to nearly
$4,000,000 annually. This hemp has also been experi-
mented with in this country, and in other lands, but
the world’s trade will always look for its main supply
to the islands of the East, where it flourishes as natu-
rally as cotton does in our Southern States. 1t can be
produced and shipped to this country cheaper than
our farmers can raise it at home. Cebu hemp comes
from the Philippine Islands also, and is merely a trade
variety that has its useful purpose in the manufac-
tures.

Jute and ** jute butts” stand third on the list of im-
ported fiber plants. Jute comes from a variety of
countries. Originally India controlled the trade in
jute, but the West Indies and Cuba have entered the
market in competition with her, and they are lusty
rivals that cannot be ignored. The possibilities of
Cuba in this line ‘are only partly appreciated, for re-
bellions and wars have so long agitated the island that
litt'e experiment has been made in anything outside
of sugar and tobacco growing. An appreciative era
now dawning upon the island may prove many things
only dreamed vaguely of heretofore. The value of
‘‘jute butts” imported into this country runs consider-
ably over a million dollars. In all between nineteen
and twenty million dollars’ worth of vegetable fibers
are imported into the United States each year in the
raw condition. Manufactured into articles of use, sev-
eral times as many millions would hardly represent
the full value. Flax manufactures alone represent
some years $12,000,000 in imports, and other fibrous
goods mount well up into the millions.

Since 1890 the Department of Agriculture has been

engaged in making experiments with fiber plants in.

various parts of this country, and farmers have been
encouraged to grow certain fiber plants for manufac-
turing purposes. Nearly all of the commercial fiber
plauts have been tested by the Department experts,
and some of them have been recommended for general
culture. This movement, started seven or eight years
ago, has not exactly proved all that the inaugurators
of it anticipated. Ramie has been raised to some ex-
tent in Florida ; sisal hemp from Yucatan has been
established in a limited way in parts of the same State,
and a little impetus has been given to the rejuvenation
of flax culture—one of the oldest agricultural products
in this country. Great efforts have also been made to
utilize some of the plants that grow naturally here for
fiber manufacturing. Thus the palmetto fiber and
vegetable hair of the Spanish moss growing on the
trees of the Southern States have found some use that
makes the product of fair value. Several of the lead-
ing varieties of palms in Florida have been cultivated
for the fiber in their stalks and leaves, and the palmet-
toes have been utilized for making brushesand brooms.
Jute culture has been extended so that we produce
annually a fair crop. Yet this weed is natural to this
country, and some varieties are the finest and best
grown in the world.

It is possible to double the annual production of
fiber plants in the United States, and thus increase
the manufactures; but the history of many of our
agricultural products hardly warrants one in predict-
ing that we can raise successfully most of the fiber
plants needed in this land. The flax industry was at
one time an important industry in New England ; but
it has steadily deecliined for half a century now, because
farmers could put their land to more profitable use in
raising other crops. No [amount of push and energy
has ever been able to renew this industry, although
spasmodic efforts have frequently been attempted.
There was plenty of land in the world where flax
throve better than in the United States, and it could
be cultivated cheaper there than in this country.

Likewise the hemp industry in the South has been
declining ever since 1870. It flourished and expanded
in the early sixties, and just prior to the rebellion it
was an important industry, promising in time to rank
second only to cotton. But sisal and manila hemp
appeared in the market, and the Southern hemp could
not compete with them. Our hemp lost its position
in the manufacturing world, and sisal and manila
were soon used in its place. No amount of study and
experiment could rejuvenate the decadent industry.

While there are undoubtedly many native fiber plants
growing in this country that will be found useful in
many industries, it will be impossible to make them
compete with the low-priced fibers that come from
many of the tropical and semi-tropical islands. Nor
shall we ever be able to introduce these foreign plants
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into this country so that their culture will prove sue-
cessful enough to supply us with the raw material for
all of our manufactures. The world will stiil look to
the Philippines, the West Indies, Cuba, Central Ame-
rica, and China and India for the fiber plants that
supply material for cheap clothing, bagging, rope, and
similar products.

In the islands that have been acquired from Spain,
however, we have the soil and climate to produce all
the fiber plants that are lacking in this country.
Their resoureces in this respect are so great that they
could soon supply the world with all the raw material
used for cheap textile goods, cordage, nets, and kin-
dred necessities. In Porto Rico alone we could raise
successfully a dozen of the leading fiber plants, while
in Cuba and the Philippines there are many peculiar
only to those islands. In the future development of
these countries, if under American tutelage, the fiber
industry will easily be one of the leading indus-
tries. G. E. WALSH.

R N
TESTING OF CHILDREN’S STRENGTH.

A scientific investigation of the physical strength of
the Chicago school children is to be undertaken by
the Board of Education of that city, and the results
which they obtain will be used as a standard for the
treatment of pupils as to their capacity for mental en-
durance and physical exercise. It is thought that the
results would be very important and serve to revolu-
tionize the methods which are now in vogue. The
theory of the test is to determine what is known as the
“fatigue period " of a child, or that period of its life at
which its energies are at the lowest ebb and, therefore,
the time when its school work should not be pressed.
The scheme will be put in operation at one of the
largest elementary schools, in which at least one thou-
sand children are taught. The pupils will be weighed
and measured and will be examined, for the purpose
of determining their physical condition. A test will
then be made of the strength and endurance powers of
the muscles of -the child. This will be done by the
special psychological instrument called the ‘ ergo-
graph,” adapted for the purpose.

—_— e O ——————————

PULLMAN.,

The dream of the late George M. Pullman of estab-
lishing a model industrial town will soon become a
thing of the past, as the model town of Pullman, IIl.,
will soon lose its peculiar identity and will become
a free comnmunity, and the anomaly of a city within a
city is now at an end. The Pullman Palace Car Com-
pany has accepted the decision of the Supreme Court
of Illinois, sustaining the contention of the Attorney-
General, and the terms of the decree are now being
prepared. This decree will divorce the great corpora-
tion from everything save the business of building
cars. The churches, sechools, hotels, arcade, market
house, public library, and some 2,000 brick residences
will have to be sold to the highest bidder, and the
brick works will pass from the control of the company
and the streets themnselves will now be controlled by
the authorities of the city of Chicago. Preference will
be given to employes in purchasing the homes which
they now occupy.

_— et -———

GREAT ACTIVITY IN THE STEEL TRADE,

The steel mills of the United States are now doing
an enormous business. The Illinois Steel Company
has sold its entire output of steel rails for the year.
This amounts to not less than 650,000 tons. A maker
of agricultural implements recently purchased 10,000
tons of bar iron in one week, and all branches of the
iron and steel trade seem to feel the general jprosperity
of the country.

o
-

GREAT STEEL AND WIRE COMBINATION.

It is announced by the officials of the American
Steel and Wire Company that the principal steel and
wireinterests of the United Statesare to be consolidated
into a new corporation to be known as the American
Steel Wire Company. The new company will be
capitalized for $90,000,000. The consolidation will in-
clude a large number of the principal wire manufaec-
turers of the United States.

—_——— - ———————

WHEN a train is rounding a curve, the ordinary
locomotive headlight points off into the surrounding
country, and is useless. A mechanical engineer of a
Western railway devised an attachment by means of
which the light is maintained in line with the track.
The light is mounted on a turnable which is rotated
through the proper angle by a cable passing around

pulleys and leading to the two piston rods of a small

double-acting air cylinder. The motion of the piston
is regulated by a valve in the cab, the air pressure be-
ing taken from the air brake system. The headlight
turns on inclines so arranged that when the headlight
travels up the incline it will have bearings on the two
quarters on which it travels. The object of this is to
return the headlight to its normal position automatie-
ally when the air is released. The device has been
practically tested.
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AN INGENIOUS BRAKE AND MOTOR-CONTROLLER
FOR ELECTRIC CARS.

The brake-controlling and switch mechanisms of
electric cars are usually operated independently, and
require the use of both hands. In an invention pat-
ented by Adolphe Grossman, of 205 South Peters Street,
New Orleans, La., a mechanism is provided whereby
the motorman is enabled to control both the motor and
brakes with one hand only.

Fig. 1 is a perspective view of the mechanism. Fig.
2 is a longitudinal section of the brake-crank. Fig. 3
is a perspective view, partly broken away, of the brake
staff, the portions being shown separated. Fig. 4 com-
prises perspective views of portions of the upper end
of the rheostat shaft.

The two vparts of the apparatus, the brake and

GROSSMAN’S BRAKE AND MOTOR-CONTROLLER
FOR ELECTRIC CARS.

switch controlling mechanisms, are mounted upon a
shelf, secured to the dashboard of a car.

The brake mechanism comprises a shaft and ecrank,
which may be connected at will. The upper end of
the brake-staff is provided with beveled teeth (Fig. 3),
designed to be engaged by the interior teeth of the
crank, the arrangement beingsuch that the staff can
be operated in the usual manner. To the brake-staff
a sprocket-wheel is secured, provided at its under side
with a cluteh faceengaging a corresponding face mount-
ed on a spring plate (Fig.3). The sprocket-wheel has
an interiorly toothed flange adapted to be engaged
by a detent lever fulerumed on the crank (Fig. 2) and
held out of engagement with the flange by a spring. In
order to enable the motorman to place the detent lever
in engagement with the flange and thereby to lock the
sprocket-wheel to the crank, a pusher-pin is provided,
normally held in the position shown in Fig. 2 by means
of a coiled spring. When the pusher-pin is depressed,
the detent lever will be placed in engagement with the
toothed flange; when the pin is released, the lever is
disengaged by its own spring.

Loosely mounted on the rheostat-shaft, is a sprocket-
wheel connected by means of a chain with the brake-
staff sprocket-wheel. The rheostat sprocket-wheel has
a cluteh face (Fig. 4) designed to engage a similar face
on the under side of a plate fixed to the shaft. The
plate has an arm by means of which the current is
turned on and off (Fig. 1).

When the motorman desires to stop his car, he de-
presses the pusher-pin, in order to lock the brake-staff
sprocket to the crank, and turns the crank to the
right. By reason of the chain connection with the
rheostat sprocket, the motorman, in turning the brake-
staff. also causes the switch arm to rotate and shut off
the current. When the current is cut off, the motor-
man releases the pusher-pin in order to disengage the
sprocket-wheel from the brake-crank, and continues to
turn the crank until the car is stopped. By turning
the crank to the left, the brakes are released ; by de-
pressing the pusher pin, the two sprocket wheels will
operate to cause the switech arm to turn on the current
in order to start the car.

Should the motorman forget to release the plunger
when the switch arm has turned the current on or off,
the continued rotation of the crank can do no harm,
because the clutch teeth of the rheostat sprocket will
ride over those of the switch arm plate.

Py
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Another Form of Wireless Telegraphy.

Prof. K. Zickler, according to Ackermann's Gewerbe
Zeitung, has devised a new method of telegraphing
without wires. Prof. Zickler calls his invention * light-
electric telegraphy,” because he uses the invisible rays
of the ultra-violet spectrum, which have the property
of inducing the discharge of electric sparks at a re-
ceiving station. These rays are produced at the trans-
mitting station by means of a powerful are light, and
are directed by means of a reflector toward the receiv-
ing station. The further property of these rays, of be-
ingabsorbed by glass, presents a means whereby sig-

nals can be so transmitted that the pencils of visible
rays emerging from the reflector are not affected in
intensity. In front of the reflector a glass closure con-
sisting of a movable glass slide is mounted. The effect-
ive invisible rays can be transmitted only by opening
the glass slide. The rapidity with which the glass
slide is opened and closed will produce synchronous
spark-signals at the receiving station, which signals
may be made to correspond with'the dots and lines of
the Morse alphabet. Prof. Zickler, says our contem-
porary, has experimented with his apparatus at dis-
tances of one and one-half kilometers.

-

-

A PORTABLE HORSE STALL FOR RAILWAY CARS.

In order to facilitate the transportation of horses, the
New York. New Haven and Hartford Railroad has
fitted up several baggage cars with a novel portable
horse stall, the invention of the general foreman of
the road shops, Mr. John P. Young, of New Haven,
Conn.

Of our diagrams, Fig. 1 is a vertical, transverse sec-
tion through a car having the fixtures applied ; Fig. 2
is a partial side elevation and section of one of the
stanchions and of a socket adapted to receive the stan-
chion ; and Fig. 3 is a sectional view of one end of a
cross bar locked in place in a wall socket.

The stall fixture consists essentially of upper cross
bars, intermediate cross bars, vertical stanchions, and
partitions. The upper cross bars are formed of sec-
tions and are arranged for locking connection with the
deck sills of the ecar. 'The stanchions have their lower
ends fitting in sockets in the floor and their upper ends
adjustably secured to the upper cross bars. The floor
sockets, as shown in Fig. 2, are provided with spring-
pressed blocks, upon which the stanchions rest. When
the stanchions are removed, the blocks are forced up
flush with the floor and thus prevent the entrance of
dirt to the sockets. The stanchions are, furthermore,
formed with vertical slideways, in which partition
boards are held. The intermediate cross bars are
formed of sections, and, as shown in Fig. 3, are locked
in keyhole sockets in the side walls by means of studs
carried on the ends of the bars. These intermediate
cross bars intersect the stanchions and serve to hold
the upper cross bars in locked position. On the inter-
mediate cross bars, the partitions, and the side walls,
pads are secured.

By means of these fixtures, a sixty-foot baggage or
express ear can be quickly divided into sixteen stalls.
The width of the car can be made to accommodate two,
three, or four horses. The horse stall possesses the
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THE HORSE STALL SET UP IN A BAGGAGE CAR.

YOUNG’S PORTABLE HORSE STALL FOR RAILWAY

BAGGAGE CARS.
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|| is very great.
| | own interest, carrysuch outfits, and if they do not choose

merits of being quickly set in place, of being readily dis-
connected, and of being adjustable to cars of any size.

A NEW NON-REFILLABLE BOTTLE.

A novel bottle-closure has been invented by At-
maran Abaji Bhise, Ramwadi Market Post, Bombay,
India, which closure is primarily intended to prevent
the refilling of bottles or the adulteration of liquids
contained in the bottles.

Fig. 1 illustrates one form of the invention, and Figs.
2 to 5 represent modified forms of a closure used in
the bottle.

At the junction of the neck with the bottle-body a
sealing disk, perforated at two points, is held in place.
Through one of the perforations a straight glass tube

RN\

BHISE'S NON-REFILLABLE BOTTLE.

is inserted, which at its upper end is formed with a
screen projecting above the disk, and which at its
lower end is enlarged into a chamber. At the bottom
of the chamber a valve-seat in the form of a truncated
cone is produced, which seat surrounds an opening.
Within the chamber a valve, cylindrical in its upper
portion and conical in its lower portion, is held to
slide, so that it can be seated upon the valve seat.
The cylindrical portion is vertically bored to provide
passages for the liquid and for air when the valve is
raised. To a bail on the valve-body, a wire is hooked,
which passes up and out of the bottle. In the remain-
ing aperture of the sealing-disk, the long leg of a bent
tube is inserted, the short depending leg being placed
above the screen end of the straight tube. On top of
the bent tube a circular baffle-plate is secured of such
diameter as to leave a circular crevice between the
edge of the plate and the neck.

When the parts of the closure are in the positions
indicated in Fig. 1, the bottle may be filled. The
liquid, after passing the baffle-plate, will enter the
bottle-body by way of the screen-head of the straight
tube. - While the bottle is being filled, air will escape
from the bent tube. In sealing the bottle the wire
strand is pulled with sufficient force to straighten the
hook and to enable the strand to be withdrawn. The
bottle is then corked in the usual manner.

When the bottle is to be emptied, the liquid may be
readily poured out, for air may enter through the short
tube when the valve is unseated by the tilting of the
bottle. If it be attempted to refill the bottle,
the valve will gravitate to its seat and effectu-
ally close the opening to the bottle-body. Since in
this position the valve prevents the escape of air from
the bottle, it will be impossible to fill the bottle by
means of the short bent tube, since the liquid must rise
in the bent portion.

In Figs. 2, 3,4 and 5 the valve-body and seat are
somewhat changed in formation, but the function and
operation of these valves are the same as that already
described.

_— etr—

THE French Minister of Public Works, in view of

| |some recent serious railroad accidents, now requires
| | all railway trains which carry passengers to be pro-

vided with requisites for prompt surgical aid to the
wounded, as even when the services of surgeons are

| | promptly obtained they are not always provided with

the necessary bandages and other surgical appliances
to aid the injured. The Lehigh Valley Railroad has
for years carried ‘* first aid packets” on all trains. The
amount of suffering which such precautions have re-
lieved and the number of lives which have been saved
All railroad companies should, in their

to do this at their own volition, they should be com-

|| pelled to by proper legislation.

HARVARD University has decided to spend $175,000
of the Henry L. Pierce bequest in the erection of a new
building. Two-thirds of the building will be devoted
to the courses offered by the Department of Eungineer-
ing in the Lawrence Scientific School.
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Monazite Production in Nortin Carolina.

This industry is limited in extent by the lower
prices and greater quantities of monazite found
in Brazil. After several years of absolute quiet,
with neither mining nor shipping, in Cleveland
County, North Carolina, in 1897 a spasmodic effort
was made to revive the business, says The Engi-
neering and Mining Journal. Several carloads of
monazite which had been mined during the period
of activity several years ago remained on hand,
scattered among a large number of holders.
These were bought up early in 1897 and several
carload shipments were made. Owing to the
length of time this sand had remained on hand,
and a total lack of any buyers at any price, it was
possible to purchase these mixed lots at a low
price. Even with this advantage it was found
impossible to meet Brazilian competition ; much
less can this be done where it is necessary to
mine the mineral. Nearly all- the mines or
streams have been worked over once, and any
new work must be at a disadvantage, labor
being less skilled, while all the old tools have been
lost or worn out. The operations in any case

being so small, a price direct from the mines
cannot be mmade which will meet competition.
The present inquiry for monazite sand is
brisk enough, but the conditions imposed
are practically prohibitory.

The first is a guarantee of thoria con-
tents. The nature of monazite mining is
such that only comparatively small quanti-
ties can be obtained from one locality—at
the outside ten tons, and this only after con-
siderable time. Buyers want at least car
lots and regular, quick shipments, besides
demanding guarantee of thoria. Here is
the stumbling block. No producer will
guarantee thoria without an analysis, and
the sand, having been produced from a
dozen properties, may vary from 15 per cent
thoria to even 6'5 per cent. Each mine will
vary as to thoria contents. Hence, to be
at all certain of the quantity of thoria,
only well known mines which produce a
sand high in tenor can be worked at all.
About 5 per cent thoria is an acceptable
percentage and will always command at-
tention : but it would be far safer to guaran-
tee 4 per cent or less. These lower grades
are not wanted at any price. Only an
analysis can correctly determine the thoria
contents. Some bright yellow 90 per cent
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AUTOMOBILES AT THE LATE CYCLE
EXHIBITION.

Great interest was shown by the public in the
progress made during the past year in the con-
struction of automobiles at this exhibition, and
these exhibits attracted crowds of visitors.

The motive power of the horseless vehicles was
about equally divided between electricity and
gasoline, each having distinect advantages of its
own.

Our accompanying illustrations show types of
most of the vehicles on exhibition.

Every one was attracted by the neat looking
one-seated gasoline four-wheeled phaeton adapted
to carry two persons, called the ‘ Hertel,” manu-
factured at Greenfield, Mass. Its general ap-
pearance will be noted in the small illustration.
The forward wheels are of bicycle construction,
having spring forks, to allow for unevenness of the
road, and are connected together by a rod to the
horizontal steering lever just in front of the
operator.

The interior mechanism will be seen in the
large illustration, showing its accessibility for ex-
B amination by the entire hinged metal back

| of the carriage being raised. There are two
i cylinder heads located horizontally in the
‘ center, having attached suitable sparking
devices, cams, and levers in plain sight.
Directly under the cylinders is the muffler
for the exhaust, having a small elbow turned
downward at one end. It deadens the
sound of the exhaust most effectively. To
the right of the cylinder is the small dynamo
for sparking, the armature of which is ro-
tated by frictional contact with the main
shaft fly-wheel; located on the extremeleft i-
the spark coil, and under the seat is a storage
battery. The current for sparking is taken
fromn the storage battery, the latter being
kept charged by the dynamo when the car-
riage is in motion. Above the engine cylin-
ders and under the seat are two tanks sepa-
rated by a small space; the left is for the
storage of gasoline, the right for water. It
will be seen that the rear axle is of peculiar
construction, in the shape of the letter U,
and that the single springs supporting the
body at the rear are suspended from stir-
rups depending from the wheel axles. Also
the driving wheels have an interior annular
driving rim against which the grooved driv-

monazite sands may be far lower in thoria

THE TINKHAM GASOLIN

MOTOR TRICYCLE.

than seemingly inferior [
sands.

Few of the actual miners
have any capital, and they
would not be willing to
carry on hand more than
500 pounds of monazite
sand. Hence the business
should be handled by an |
intelligent man with
money to take up and pay |
cash for sands to the |
amount of a shipment, |
say $1,500. He would be
called upon to give a
guarantee.

Unfortunately, there is
not profit enough in the
business to induce any one
with capital to take it up.
The monazite industry at
one time employed several
hundred people and
brought much money into
the district in Western
North Carolina where the
sand was found ; and its
loss is much regretted.

—_— et ——

Lieut. T. C. DICKSON,
United States army, of
the Springfield Arsenal,
hasinvented a sight which
has been accepted by the
Ordnance Department.
This sight has a wind gage
and is so constructed that
the drift is automatically
made for all ranges up to
1,200 yards, no matter in
what direction the wind is
blowing. As fast as the
sights can be manuufac-
tured they will be sup-
plied to the troops to re-
place those now in use.
The official designation of
these sights will be ‘‘Model
of 1898.”

4 . P p
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THE HERTEL MOTOR PHAETON DRIVING
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MECHANISM.

ing pulleys of the main driving shaft im-
pinge and impart the power of the engine
to the wheels by friction.
This shaft is manipulated
| forward or backward by
‘w the single lever rising up-
e | “ward in the center of the
- | carriage and is one of the
features which make the
. vehicle distinctive. By
means of a latch lever at-
tached to the driving lever
the operator starts the en-
gine from his seat by en-
gaging the latch lever in a
ratchet wheel under the
seat attached or geared
with the main shaft, so
arranged that when the
driving lever is drawn sud-
denly back it will cause
the ratchet wheel to rotate
the engine enough to allow
the sparking, and thus
cause the needed explo-
sions. After it is started
the lateh lever is released
and the driving lever
pushed forward, which
brings the driving grooved
pulleys into contact with
the driving wheel rims.
The speed may be regu-
lated by this frictional con-
tact or by rotating the top
of the handle of the driv-
ing lever with the hand,
which admits or cuts off
the air supply to the en-
gine. A backward motion
of the driving lever applies
the brake. With this one
lever several things are ac-
complished easily and
quickly. It is stated that
on a fairly level road this
vehicle will travel 75 miles
on one gallon of gasoline
and at any desired speed
up to 20 miles an hour.
Its weight is 500 pounds.



102

Srcientific dmevican,

| FEBRUARY 18, 1899.

The Tinkham motor tricycle designed for one person
was another novelty in the gasoline type. It is pro-
vided with a small, double cycle motor, having the
usual mixing chamber. The water for cooling the
cylinder is in a tank the width of the machine, located
over the motor between the two rear wheels, forming a
cover for it. The balance wheel may be seen under the
left end of the water reservoir. A hand lever on the
left throws in or out a cluteh which conneects the driv-
ing shaft to a pedal erank conveniently operated by
the feet like a bicyecle. To start the machine, the
driving shaft, when clutched to the pedal erank clutch,
is rotated bv the movement of the feet, the clutch is
then disconnected by the hand lever and the feet

to the New York Hospital, where his condition was
said to be serious. The blaze in the building was ex-
tinguished without difficulty.

‘The Observatory at Manila.

It is feared that the heavy firing in the course of
the recent engagement at Manila will have a serious
effect on the usefulness of the observatory, which is
famons the world over for its investigation on earth-
quakes and earth disturbances, and a great deal of
knowledge concerning typhoons depends upon the
Manila Observatory. When Dewey entered Manila
Bay with his squadron on the first of May, the first

raised and supported on two rests. The speed is
regulated by pressure on a small lever attached to
the steering handle bar, which cuts off the supply
of air to the mixture. The eleectric sparking is
produced by a small storage battery, which is
kept charged by a small dynamo geared to the
shaft. A muffler is provided at the rear to soften
the sound of the exhaust. Power from the engine
is imparted to the wheel by a pinion on the engine
shaft engaging in an annular geared rack secured
on the inside of the rear wheel. A reservoir for
gasoline is located in front of the rear axle. The
cup-shaped cylinder projecting at the rear is one
of the driving cylinders, the other projecting for-
ward in the same way on the other side. It is said
to have a speed of 15 miles an hour and is easily
managed.

There were three separate exhibits of electric
metor vehicles ; in the Riker Electric Motor Com-
pany’s booth we noticed a neat pattern of a phae-
ton popular in France, a three-wheeled runabout,
and a covered delivery wagon. We shall hope to
have illustrations of these at another time. The
‘“Orient ” electric runabout, it will be observed,
is provided in the rear with a capacious battery
space, having the controller lever on the left.
The body is supported on a double trussed frame
built of light steel weldless tubing. The front axle
support is swiveled to allow for mnnevenness of
roads, there being attached also steering rods which
operate the two front wheels in combination with a
center lever located in front of the driving seat. The
raising of the lever, we will say, turns the wheels to
the left, the lowering of it steers to the right. A
foot lever connected underneath rearward, by diverg-
ing wire ropes to brake bands located near the hubs
of the rear wheels, operates the brake. A three-kilo-
watt motor attached to the frame underneath gears
into a special spur differential gear, thereby equally
distributing the power on the wheels whether going
straight or around a curve. The chloride accumulator
battery is used and has an efficiency of 1,800 ampere
hours or a discharge which will propel the vehicle for
25 miles on a level road. The size of the pneumatic
tires on this vehicle is something remarkable.

An electric ‘‘Dos-a-Dos” exhibited by the Pope
Manufacturing Company is one of the new forms of
these vehicles. The controller lever is on the left hand
side and the steering lever in the center. The sounts
are back to back, which provides ample
room underneath for the chloride accumu-
lator battery. A head light is located under
the dash board, and two side lamps as well.
Two motors are provided on the rear axle
to be run at different speeds according to
the position of the controller lever; an effi-
cient foot brake is also provided. The
vehicle is very substantially built, and with
one charging of the battery will make twen-
ty-five miles on a smooth, hard, fairly level
road. A loaded golf case is hung from the
side lamp, as if the vehicle was equipped to
carry a golfing party.

It would seem, with the rapid and univer-
sal introduction of sources of supply of elec-
tricity and its production at a very small
expense, there should be a remarkable in-
crease in the near future of these motor
vehicles.

<Gy

A Flashlight Explosion.

Again we have to caution our readers
about the dangers of making and using flash-
light powder. A chemist and photographer
employed by the Telegraph Publishing Com-
pany, New York city, was compounding
a flashlight mixture in thestudio in West Forty-Second
Street, on February 9, when the mixture exploded.
The photographer was the only man in the studio at
the time, and he was too badly injured to tell what
actually oceurred. The report of the explosion could,
however, be heard a block. The tenants were badly
scared, and so were the occupants of adjoining build-
ings. The explosion was followed by the sound of
breaking glass, the concussion having been so great
that it wrecked the glass skylight of the studio. The
first person to arrive at the studio found the photo-
grapher’s clothing ablaze and that he was severely
burnt about the head, arms and body. He was taken

THE ORIENT ELECTRIC RUNABOUT.

shot warned Padre Doyle, who was in charge of the
delicate instruments, of the necessity of sheltering
them. The instruments were all buried, and observa-
tion ceased until General Otis notified him that the
army and navy would afford him every protection in
their power. The instruments were then exhumed,
adjusted, and the recording of earthquakes and the
forecasting of typhoons were continued as before.
There was considerable anxiety as to the possible in-
jury to the valuable and important instruments.

O

Death of William Laird.

William Laird, of the famous British shipbuilding firm
of Laird Brothers, at Birkenhead, died on February 7.
He will be principally remembered in connection with
the construction of the Confederate war vessel ** Ala-
bama.” At the time of the breaking out of our civil war
the Messrs. Laird were the foremost shipbuilders of the
world, and the ‘ Alabama,” which was completed in
August, 1862, was the two hundred and ninetieth vessel
which they had built. She was known as the ‘*‘Two
Hundred and Ninetieth ” before she was christened by
the Confederates. Naturally the firin was bitterly de-

THE POPE ELECTRIC ‘“DO0S-A-D0S.”

nounced by the people of the North for building her,
and, of course, in due time the British nation paid the
inevitable penalty for allowing the construction of this
boat.

THE Westinghouse Electrical and Manufacturing
Company has just received word that the newly organ-
ized French Westinghouse Company has obtained the
contract for the equipment of the Paris Metropolitan
Railway with the underground trolley. Several Ger-
man and American concerns were competitors for the
contract. The apparatus will be made at the com-
pany’s works at Havre.

© 1899 SCIENTIFIC AMERICAN, INC.

Russian Exploration in Asia.

Deserts are becoming comparatively scarce on mod-
ern maps. Little by little as they come to be explored
it is found that the word desert should not be applied
to the territory. The great Gobi desert in Asia is still
put down in almost every atlas as an arid waste, but
Russians exploring it have found it is not a desert, as
has been supposed. Obrutscheff says that the phy-
sical features of the so-called Gobi desert show that it
is not a sandy waste at all, but a plateau with all the
characteristics of the Steppe. It was evidently once
claimed by the sea, and its many hilis and valleys are
the results of a long erosion since its elevation above

the sea. A precipitation occurs in all parts of the

Gobi territory, and although it is not very plenti-

ful, still the quantity of rain and snow produce

a good growth of grass. The ecaravan route from

China to Urga is traversed every year by about

100,000 camels with loads of tea, and the wells in

the more barren part of the Gobi territory are

usually not more than twenty or thirty miles
apart. Wandering bands of Mongolians have
large herds, and only in years of great drouth
have they any difficulty in finding sufficient quan-
tities of fodder. It was from the Gobi desert that
great hordes of mounted barbarians issued who
gave great trouble to China. It was these bar-
barians which caused the Chinese to erect the
great wall, inore than 1,200 miles in length, around
the northern frontier of the empire. The wall,
however, did not always prove effective in pre-
' venting their inroads.
O =
British Columbia Museums.

Mr. Harlan I. Smith, of the Department of
Arch®ology of the American Museum of Natural
History, in a recent paper in Science, describes
the Natural History Museums of British Colum-
bia. Mr. Swith traveled all through British
Columbia, spending about six months there, and

he noted with interest the growth of scientific insti-
tutions, which he says exist to an unusual num-
ber - in - proportion to the population and number
of educational institutions. The museums are ex-
ceptionally well administered, considering their iso-
lation from other institutions. The most important
among them is the Provineial Museum at Victoria. It
is located in the east wing of the Parliament building.
The Curator is now devoting special attention to pre-
paring groups of birds and animals represented in
their natural environment. He has been sent to great
museums of the East and even to England to investi-
gate the methods of preparing such groups. It is the
general principle of museums to represent the fauna
of the province, and visitors fromm foreign countries
see at a glance the natural treasures of the region.
Th's rich mining region is naturally productive of fine
mineral specimens, which are well represented in the
museum. The labeling of the collection put to shame
many of the museums in the East, says Mr. Smith.
New Westminster, with a population of only 8,000,
made a splendid beginning toward establishing a
museum in the upper portion of the city library, but,
unfortunately, a fire on the 11th of last
September destroyed the library and the
collection.

> -
Guam a Maritime Legal Fiction.

Gruam, in the Ladrone Islands, which has
now passed into the possession of the United
States, has had a most curious use, for every
year thousands of vessels clear at custom
houses for Guam, yet none of them ever
go there. Guam seems to be a maritime
Tom Tiddler’s ground. When a vesselclears
for a certain port, it must go to that pilace
by the shortest route of sailing, unless
turned away from it by stress of weather,
and any failure to do this calls at least for
an explanation. It is not always desirable
to declare the destination of vessels, speci-
ally among tramp traders who may wish
to avoid carrying mail, or who may wish
to pull the wool over the eyes of business
rivals. In cases of this kind, the vessel
clears for Guam and then usually sails away
in exactly an opposite direction, and the
law appears to be satisfied. This extraor-
dinary state of affairs is based on old tra-
ditions of Spanish exclusiveness in trade in
the East and West Indies. Owing to force of circum-
stances over which they had no control, the Spaniards
found it desirable to open the Indies to trade, and
in the early part of the century the old restric-
tions were removed ; but by some chance the Ladrone
Islands were not included, and, in accordance with
the laws of the Indies, every vessel calling there with-
out leave from the Spanish authorities to do so was
forfeited. Of course, the penalty of the law Las
not been exacted for many years, but its existence
has given rise to the legal fiction of clearing for
Guam. It is probable that Guam will now prove less
popular.
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Sorrespondence.

The Strangest Insect in the World.

To the Editor of the SCIENTIFIC AMERICAN :

Referring to my contribution, page 875 of the
SCIENTIFIC AMERICAN, December 14, 1895, vol. 1xxiii.,
No. 24, I am now enabled to afford further infor-
mation on the above subject, viz.: The fungus
Spharia Robertsii, Hook., is believed to attack rub-
riviridans, another species of the genus Charagia, as
well as Hepialus virescens, besides other members of
the Hepialide family, such as Porina and Pielus,
chiefly the larger brown moths of these genera, with
variously checkered markings according to sex. They
are root feeders as a rule on the Rata, Metrosideros
robusta, fern trees, etc. The popular names of S.
Robertsii are bulrush caterpillar, New Zealand vege-
table caterpillar, fungoid caterpillar and the addi-
tional Maori names Weri and Anuhi (Taylor). They
are considered by entomologists to be the true subter-
rean root-eating insects of the genera Porina and Pie-
lus, well defined groups of the family Hepialide. I
was fortunate enough to discover on my land at Para-
paraumu, near Wellington, New Zealand, a larva of
Porina signata evidently attacked by this fungus, and
in grubbing up roots and stumps in clearing the same
land I obtained several larve of signata. The larva of
this insect is about 214 inches in length, chocolate
colored, with black head and dirty bluish white seg-
mental rings ; altogether a fragile, thin skinned, gla-
brous looking creature, seemingly unfitted for an un-
derground life. The inclosed very interesting paper
from Mr. Fitton, of Fielding, North Island, N. Z.,
would appear to set at rest any doubt as to wood-
boring larve being exempt from attack by S. Ro-
bertsii. The subject of parasitic fungi has engaged
the attention of many secientific men, notably that of
Dr. M. C. Cooke, M.A., LL.D. See his valuable trea-
tise on Entomophytes or Entomogenous Fungi and
their insect hosts, 354 pages, four plates and wood-
euts, 1892, London, published under the auspices of
the Society for Promoting Christian Knowledge, and
entitled ‘‘ Vegetable Wasps and Plant Worms.”
Fungi parasitic on insects appear to have been first
noticed as far back as 1763 in the * Philosophical
Transactions of the Royal Society,” and Hepialus vi-
rescens, formerly Cordyceps Carvarum, Westw., has
been long considered, though open to doubt, as at-
tacked by S. Robertsii. Much is known as to the
ground larve attacked, but little as to the ‘‘modus
operandi” of the fungus. The matter is now still
further complicated by wood-borers being also at-
tacked, making it inconceivable how the spores of the
fungus obtain access to boring larve, converting their
tissues into woody fiber; especially when it is con-
sidered that borers live in the hearts of the trees and
secure themselves in their burrows from intrusion in-
ternally by ingeniously constructed diaphragm-like
impediments, and externally by spinning thickish web
coverings interwoven with fras and fragments of bark
to close and disguise the entrance to the borers.
Mr. Fitton’s paper is evidently the result of years of
careful observation, and as it probably contains the
latest information on this important subect, you may
be pleased, in the interests of science, to give it space
in your widespread and valuable journal.

GEORGE J. GRAPES.

5 Terrace Road, St. John'’s, Newport Isle of Wight,

England, December 30, 1898.

THE VEGETABLE CATERPILLAR.

The grub is the larva of a large moth, which, from
its nocturnal habit, is commonly called ‘ the night
butterfly.” The grubs (which are 2 to 3 inches long)
are subject to attacks from a vegetable parasite, or
fungi, called Sphearia Robertsii, the spores of which,
germinating in the body of the grub, absorb or as-
similate the whole of the animal substance, the fun-
gus growth being an exact replica of the living cater-
pillar. Asto how the spores of the fungi are taken
into the body of the grub, it is idle, in the absence of
more knowledge of the organisms, to speculate. The
fungi, having killed the grub and absorbed the animal
substance, sends up a shoot or seed stem, the length of
which varies from 6 to about 11 inches. Aremarkable fea-
ture about the seed stem is that it always breaks through
the skin of the grub at the back of the head. Those
caterpillars found are in a vertical position, with the
head uppermost ; but this does not seem to account
for the stem breaking through at the head, as among
the hundreds I have dug up I found two with the
position reversed, the head downward, and in both
these cases the stem had, as usual, broken through at
the back of the head. The ground caterpillar is found
at a depth of 2 to 8 inches below the surface of the
ground ; the stem below the surface being generally
twisted and bent through coming in contact with
roots or other hard matter. Above the ground the
stem is straight, about 2 inches of the upper end being
covered with the seed spores. Tt is accepted opinion
that the fungi, after producing its spores, dies and de-
cays, but this is incorrect, as only that part of the

stem above the ground dies, the lower portion re-
taining its vitality and sending up another shoot the
following year, the new shoot sprouting from the old
just a little below the surface ot the ground. Among
the many specimens dug up I have found two with the
wings and legs of the moth showing beneath the outer
integument, thus showing that the transformation to
the winged moth was in operation before the grub was
attacked by the fungi. There is a tree-boring grub ex-
actly like the ground one, but whether the two are
identical has yet to be determined ; however, the tree-
boring one is also subject to attacks of S. Robertsii, as
I have found one with the seed stem growing from the

head, the stem projecting out of the bore the grub had
made, the end of the stem standing out about 3 inches
beyond the bark of the tree. A friend of mine has
also found two others in trees. It is believed the
ground grub only enters the ground at the time when
alout to go through its transformation to the moth
but this belief is open to question, and may well be
doubted. The strongest reason for doubting it is the
fact, established beyond all question, that the tree-
boring grub changes to the moth without leaving the
tree. When about to enter on the winged stage of its
existence, it crawls to the outer end of its bore, slips
its outer membraneand emerges a fully developed moth.
Hundreds of the empty membranes may be observed
during the early weeks of summer. Another reason for
doubting the accepted belief is that live grubs can be
found in the ground at all seasons of the year. Those
grubs which escape being attacked by the fungi ap-
pear as winged moths about the middle of October.
Their existence in the winged stage seems to be very
brief, limited to two or three weeks. In about three
weeks after their first appearance none can be seen,
but dead ones may be found on roads or in open places
in the woods. Some of the moths are of large size, and
beautifully marked. There is such a variety of color
among them that scarcely two ean be found of exactly
the same shade. The caterpillars are scattered over a
large area of country, but are only found in bush
covered land, the stems sticking up through the de-
cayed leaves and looking like a miniature bulrush.
Such is the ‘‘ vegetable caterpillar,” an organism cal-
culated to arrest the attention of anyone, and furnish-
ing another example that the animal and vegetable
life on the globe is so intertwined as to be inseparable.
[Signed] C. FITTON.
Rangiwahia, Pemberton, Fielding, New Zealand.

The Nernst Electric Lamp.

The Nernst electric lamp is now creating consider-
able interest abroad. At a meeting of the Society of
Arts on February 8, Profs. Swinburne and Ayrton put
themselves on record as saying it was the greatest dis-
covery in many years. The invention created great
interest among the members of the Society who were
present at the meeting. In the invention of Prof.
Walter Nernst, of Goettingen University, the light is
emitted by a rod composed of oxides of rare earths
similar to those which are used in the manufacture of
incandescent gas mantles. The light is mild and yel-
lowish and works equally well at considerable varia-
tions of voltage. Magnesium oxide is largely used in
the manufacture of rods, and like the other material it
is incombustible. The materials used are, under ordi-
nary circumstances, non-conductors of electricity, and
Prof. Nernst’s discovery is that when they are heated
they become conductors. In experiments with a hol-
low magnesium tube he obtained results which showed
an expenditure of 096 watt of electrical energy per
candle power against 3 watts per candle power for the
ordinary glow lamp. Up to the present timne Prof.
Nernst has not settled upon a commercial form for
his lamp. In his experimental lamp he accomplishes
the initial heating of the magnesium filament by plac-
ing it in the focus of a reflector under which is also a
spiral coil of platinum wire. The current is first passed
through the platinum, which furnishes heat enough to
the focus of the reflector to render the magnesium con-
ductive. The current is then turned on, and the mag-
nesium becoming incandescent gives out light and also
enough heat to maintain its own conduectivity.

—_— et r-————
A Curious Bridge at Mans, France.

There has recently been completed at Mans a bridge
which is most curious, from a technical point of view,
and remarkable from an artistic point of view, In the
town of Mans, an electric tramway had been con-
structed which was to run across the river at a certain
point. The steam railway of Saint-Denis-d’Arques, in
operation since 1888, crossed the river at the same
point. If the two roads crossed on land, two bridges
would be required. The old railway bridge could not
be used, as it was already worn out by long service.
It was therefore decided to build a single bridge with
two branches, thus eaving passages for the railway
and the tramway. The structure, as a result, is X-
shaped, and the two roads cross each other in mid-
stream. By reason of this peculiar structure a saving
of 12,000 franes was effected—a very considerable sum,
when it is considered that two bridges would have cost
45,000 francs.
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Science Notes.

A fossil dinosaur that must have been 130 feet in
length has been found near Laramie, Col. The re-
mains were found by Prof. W. H. Reed in the Jurassic
strata near Laramie.

The Indian government has been offered by Mr.
Jamestsji Tata the sum of $1,250,000, for the establish-
ment in India of a university for research on the
model of the Johns Hopkins University.

Mr. H. Holswaldt has devised an improved mercury
interrupter. It consists of a three-rayed star wheel
made of silver. The arms are narrow, and flattened so
they enter and leave the mercury without noise.

A Chicago concern building automobile vehicles has
closed a contract to supply several Bombay princesses
with them. They will be actuated by electricity.
The same company is now estimating the cost of a line
of automobile coaches for Fifth Avenue, New York
city.

0Oil to calm the waves was used on an unusually large
scale during the recent gales in the English Channel.
The waves broke over Folkestone pier, making it diffi-
cult for steamers to enter the port until a considerable
quantity of the oil was poured into the harbor, when
the seas immediately became smooth.

Dr. Negro, of Turin, has succeeded in curing one
hundred out of one hundred and thirteen cases of
sciatica by digital pressure over the painful part. The
pressure is applied with all possible force for fifteen or
twenty seconds and is repeated for the same length of
time after an interval of a few minutes. In many
cases six treatments are all that is necessary.

On January 21, W. A. Eddy, of Bayonne, N. J.,
sent up an electrical collector to a great height by
means of four Kites, each 7 feet in height. The col-
lector had four 6-inch cardboard points covered with
tin-foil. Thin bare copper wire ran down the kite cord
and into Eddy’s house. The sparks which were ob-
tained ‘were much smaller than Eddy had expected
from a collector raised to such an elevation.

We have already spoken of the extirpation of a
woman’s stomach, the very clever operation being
performed by Dr. Schlatter, of Zurich. It is interest-
ing to note that two operations of a similar nature
have since taken place in this country, and both were
successful. One was performed in San Francisco by
Dr. Brigham and one by Dr. Maurice Richardson, of
Boston. In the latter case the patient was an elderly
lady who had a cancerous growth which involved
the whole stomach, so that the only remedy was the
removal of the organ. The patient recovered and is
now quite well.

A German chemist, named Liebermann, calls atten-
tion to the fact that a certain class of factories which
manufacture chemical apparatus have, for some time,
been putting on the market test tubes, ete., of a glass
so strongly alkaline that if red litmus tincture or other
delicate testing'solutions are put into them, the reagents
at once take on a color reaction as intense as though an
alkaline solution had been poured into them. Such
vessels might readily be the source of enormous errors ;
but for this great defect, the author says that the
vessels are brilliant and well made. There is nothing
which calls for higher excellence than chemical ap-
paratus and chemicals.

The grounds and buildings of the Exposition of
1898, at Omaha, have been purchased by a company
formed to hold an exposition this year to be known as
*“The Greater American Exposition of 1899.” The
exposition is to consist of exhibits from the new pos-
sessions of the United States. Resolutions have been
presented to Congress to gain recognition for the pro-
ject, and to request the admission of the exhibits duty
free. It is proposed to open the exhibition on July 1
and close it on November 1. It hardly seems as if the
time has arrived for an exposition which deals with
our newly acquired territory. Everything is at pre-
sent in a chaotic state, and we doubt very much if an
adequate display can be made.

We recently examined what is thought to be one of
the largest studio cameras ever built in this country,
made by Folmer & Schwing, of this city. The bed of
the camera measures seven feet, but the focus can be
extended three feet more by the addition of a bus
extension front. The rear moving section is supported
on roller bearings to permit of easy focusing. It takes
aplate forty inches square. The plate holder is of spe-
cial construction, having asectional flexible roller blind
slide, made of half inch strips of wood, tongued and
grooved together, and passes through one edge of the
holder from the front to the rear. When an exposure
is made, the end of the slide is pulled downward un-
til it completely covers the back of the holder and
at the same time uncovers the plate in the cam-
era. Pushing it upward covers the plate again. The
weight of such a shutter is thus somewhat balanced,
except-when it is first started, one part being on one
side of the holder and the other part on the other side.
Usually a small test plate is tried first to secure the cor-
rect exposure before using the large plate, which costs
about $10.
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THE PROPOSED NICARAGUA CANAL.

Our issue of February 4th contained the first of two
illustrated articles which will give a comprehensive
description of those two colossal undertakings, the
Panama and Nicaragua Canals ; the former of which,
as our article showed, is surveyed and already two-
fifths completed, while the latter is now being sur-
veyed, with a view to determining its feasibility and
cost. We take it that it is too late in the day to present
arguments to prove that a canal at the isthmus would
have great commercial and strategic value—that is
universally admitted.

The question is one of site, practicability, and cost.
Beyond demanding that
the canal as completed

being somewhere between 2,700 and 3,000 square
miles.

The lake is 45 miles wide by 110 miles long, and it
extends in a general southeasterly direction, its longer
axis being parallel with the Pacific Ocean, which at
the nearest point is only 11 miles distant. The lake is
for the most part deep, and its waters have a mean
surface level of 106 feet above sealevel. The only out-
let for the waters of the lake is by the way of the San
Juan, a noble stream of great volume with an average
width of 1,500 feet, a minimnum discharge estimated at
12,000 cubic feet per second, and a flood discharge which
has been estimated by some authorities as 60,000 and

acter looking to this object were made as long ago as
the close of the eighteenth century.

THE CHILDS SURVEY, 1852.—The first actual survey
for a canal was that made in 1850-52 by Col. O. M.
Childs, an expert canal and railway engineer of great
distinction, for the Transit Company, which had a
steamer and stage line across the isthmus as part
of a route from New York to California. Steamers
ran up the San Juan from Greytown and crossed the
lake to its west coast, where they connected with a
stage line to the Pacifiec. The survey was for a water-
way with a depth throughout of 17 feet. In the eanal
portion the bottom width was to be 50 feet, while in
the excavated channels in
‘the river and lake the

shall be the cheapest and
best that can be built
and shall secure to the
United States every ad-
vantage to which it is
justly entitled of a com-
mercial, strategic and poli-
tical character, we believe
the public is indifferent as
to whether the canal is
cut through at Pana-

ma, Nicaragua or else-
where.
Probably there is no

question involving such an
enormous outlay of the
public money upon which
the people of the United
States are so little inform-
ed as they are upon the
relative standing and
merits of the two proposed
canals. The present arti-
cles are written with a
view to giving such an im-

bottom width was to be 150
feet. Locks were to be 250
by 60 by 17 feet. Ships
were to pass from the sea
level on each side to the
summit lake level of 108
feet by 14 locks, each with
an 8-foot lift. The lake
was to be held at 108 feet
elevation by a dam in the
Rio Grande valley 934 miles

partial statement of the
facts as shall enable the
reader to judge for him-
self of the relative merits and demerits of the rival
schemes.

A glance at the map and profile of the proposed
route of the Nicaragua Canal is sufficient to explain
why it is that from the earliest times it has attracted
attention as affording a feasible means of ship com-
munication across the isthmus. The mountain range
known as the Cordilleras, which forms the divide be-
tween the drainage of the Atlantic and Pacifie, separ-
ates at a point about 70 miles north of Lake Nicaragua
into two branches, one of which extends in a southerly
direction between the lake and the Pacifie, while the
eastern divide runs parallel with and some 18 miles
to the east of the lake and then in a southerly
direction until it terminates near Greytown on the
Atlantic coast. Lying within the V formed by these
ranges are Lakes Managua and Nicaragua, and into
these lakes, which are connected by the river Tipi-
tapa, there empties the drainage of this basin, which
has anareaof 12,000 square miles, the area of Nicaragua

CANAL COMPANY’S STOREHOUSE AND DREDGE AT LA FE, GREYTOWN,

by others as high as 150,000 cubic feet per seecond, the lat-
ter amount being two-thirds the average flow of Nia-
gara itself. The river flows for 120 miles to the Atlan-
tic and is navigable for river steamers, except at some
rapids, which in the dry season offer obstruction. On
the north side but few streams flow into the San Juan,
but the streams that enter it from the south are large
and subject to heavy floods which carry down immense
volumes of sand from the Costa Riecan range some 50
miles distant. The most turbulent tributary is the
San Carlos, which flows into the San Juan above
Ochoa. The sand and voleanic ash thus brought
down are carried by the San Juan and Colorado to
the coast, where an extensive delta has accumulated
and is steadily encroaching upon the sea.

The navigability of the San Juan and the lake, and
the narrow divide separating the lake from the Pacific,
have, from very early times, suggested the possibility
of opening a ship canal across the isthmus at this
point, and surveys of a general and preliminary char-

west of the lake and anoth-
er at Castillo Rapids 374
miles east of the lake in
the San Juan River. The
lowest lock on the east
side was to be at a point 90
miles from the lake, where
the canal was to leave the
river and extend across
the flat alluvial land to
Greytown, where at that
time there was a well pro-
tected harbor. The total
length of the Childs canal
was to have been 194'4
miles, and 'its cost, includ-
ing 15 per cent for con-
tingencies, was estimated at $31,538,319.

THE LuLL SUuRVEY, 1373.—The United States gov-
ernmment sent an expedition to the isthmus in 1872
under Commander Lull, U. 8. N., for the purpose of
making a resurvey of the Childs route. With Com-
mander Lull was associated Mr. A. G. Menocal, the
present engineer of the Maritime Canal Company.
The depth of the canal was to be 26 feet and its bottom
width 50, 60, and 72 feet, according to locality. In the
excavated river channel the bottom width was to be
80 feet and something over 80 feet 1n the lake channel.

Commander Lull proposed several changes. The Pa-
cific terminus was to be the same as that proposed by
Childs, namely, Brito. The ascent from the Pacific
coast to the lake was to be by way of the Rio Grande
Valley, and by means of 11 locks of 1014 feet lift,
and the canal was to be cut directly through the
western divide to the lake. This portion was to be
1614 miles long. The route across the lake was to be
5614 miles long: The San Juan was to be navigated

BIRD’S EYE VIEW OF THE PROPOSED NICARAGUA CANAL.
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by placing dams in the river at four places, the upper-
most at Castillo, the lowest a mile below the mouth of
the San Carlos. This river portion was to be 6614
miles long. At the lowest dam the canal was to leave
the river, follow its left bank to the San Juanillo, and
then proceed by a straight course to Greytown. The
total length of the canal from ocean to ocean was
to be 18114 miles. As Greytown Harbor had been silted
up since the Childs survey, an estimate of $2,500,000
was made for its restoration. The total cost of the
project, including 25 per cent for contingencies, was
estimated as $65,722,147.

THE MARITIME CANAL COMPANY'S SURVEY, 1887 to
1890. — The next step was

ridges and valleys, and through the crest of the eastern
divide. To do this he proposed to raise embankments
across the lower side of the valleys and make cuttings
through the intervening ridges, and allow the San Juan
waters toflood the basinsthus formed, the embankments
being built to the same heights as the Ochoa dam and
serving to maintain the summit level right through
the eastern divide and up to lock number 3 (see pro-
file). The portion between the Ochoa dam and lock 3
would thus consist of two large artificial lakes, known
as the San Francisco and Deseado basins, connected
by short lengths of canal. Lock 3 is only 13 miles

from the Atlantic (Caribbean Sea), so that by this

taken in 1885, when Mr.
Menocal was directed by the
government to make a re-ex-
amination of the work, and
estimate for the construction
of a 28-foot canal. In his re-
port of that year he recom- |
mended some very radical "
changes in the Lnll plan and
outlined a project which in-
volved some bold engineer-
ing 1measures, especially in
the canalization of the San
Juan River. The total esti-
mate for the canal was $60,-
036,197. Four years later Mr.
Menocal returned to the isth-
mus as chief engineer of a
company (the Maritime Canal
Company), which had been
formed for the purpose of
building the canal on the
general lines proposed by him
in thei885report. A large en-
gineering force was put in the
field between the years 1887
and 1890, and in the latter
year a report was presented
by Mr. Menocal and elaborated in the Chicago Water-
ways Congress of 1893, setting forth the data and plans
upon which it was proposed to build the canal.

It is admitted by the many expert engineers who
have criticised the Menocal project that if it were pos
sible to eliminate from it certain elements of danger, it
would provide a canal which would be in every way
superior to the other alternative plans which havebeen
submitted. Its most striking feature was that it pro-
posed to extend the summit level of 110 feet almost
from ocean to ocean. This was to be done by the con-
struction of two great dams, one at La Flor on the
Pacific slope of the western divide, at a narrow gorge
in the Rio Grande Valley, 3'8 miles from the Pacific,
and the other at Ochoa, a point on the San Juan, 314
miles below the San Carlos River and 6414 miles from
the lake. The Ochoa dam would rise 60 feet above the
water surface of theSan Juan at that point and would
cause its waters and those of the San Carlos to back
up and flood the

from the big cut through the eastern divide in as large
blocks as possible. The rock, of which the eut would
afford an abundant supply, was to be dumped in until
it had ceased to sink into the soft bed of the river and
a stable structure had been secured. To render it im-
pervious, the excavated clay from the neighborhood
was to be dumped upon the upstream face of the dam.
A similar method of construction was to be used for
the numerous embankments of the San Francisco and
other streams crossed by the canal, and for La Flor
dam. The most startling proposal of all, however, was
that to use the rock-fill daws as weirs over which the
surplus waters of the lake and rivers were to discharge.

HARBORS.—AIl the surveys

SAN JORGE LANDING ON THE WEST SHORE OF LAKE NICARAGUA. OMETEPE MOUNTAIN,

5,350 FEET, IN THE DISTANCE.

original and daring proposal the summit level would
be extended continuously for 154 miles across the isth-
mus, its eastern terminus being within 13 miles and
its western terminus within two miles of the respective
oceans. On both sides descent was to be made to sea
level by three locks. At the Pacific level thc lowest
lock would be within a mile of the deep water and on
the Atlantic it would be necessary to dredge a canal
94 miles in length through the alluvial deposits of the
river.

CONSTRUCTION OF DAMS.—Now, to construct a dam
60 to 80 feet high across a great river whose waters in
time of flood may be over one-half as great in volume
as the flow of Niagara is a stupendous undertaking.
Mr. Menocal evidently realized that it was hopeless to
divert the river, lay bare its bed, expose the underlying
rock, and build up an impervious dam in the ordinary
way, for he proposed to make a high, loose-rock fill

across the river, dumping in the wmaterial excavated

that have been made for a
canal have realized the ne-
cessity of creating terminal
harbors at each seaboard.
On the Pacific the canal ter-
minates at Brito, an indenta-
tion of the coast, while at the
Atlantic it ends on the shift-
ing sands which have silted
up what was once the deep-
water harbor of Greytown.
At Brito both Childs and Lull
estimated that a new harbor
would cost about two and
one-half million dollars, while
the Maritiine Company’s esti-
mate put it at about one and
three-quarters million dollars.
It was proposed to create the
harbor by running out pro-
jecting jetties and dredging
out an interior basin. The
construction presents no pro-
blems that are novel or un-
tried in engineering practice.
At Greytown, however, as a
study of the accompanying
maps will show, the problem
will require careful study, and after the harbor is com-
plete will call for continual dredging and successive ad-
ditions to the jetty. To understand the conditions we
must bear in mind two things: First, that for ten
months of the year the trade winds and seas move up-
on the beach from the northeast; second, that enor-
mous masses of voleanic silt are brought down by the
San Juan and deposited, through the Colorado branch,
at its mouth, to the eastward of the harbor. The waves,
striking this material at an angle with the coast, trans-
port it to the westward to the amount, as estimated by
the present Walker Board, of 600,000 cubic yards per
vear. This remarkable drift is seen in the map of the
Peacock survey of 1832, in which the westward travel
of the sand is shown from 1832 to 1859. The progress
of the sand spit has been accompanied by a shoaling
up of the harbor until in 1895 the once capacious har-
bor with its low water depth of 30 feet has shrunk to a
mere lagoon with a maxinium depth of 17 feet. To open
a channel from the

=

two valleys, convert-
ing them into lakes
which {would actu-
ally form extensions
of the Nicaragua
Lake itself. An im-
portant feature of
the design was the
use of the San Carlos
Lake as a settling
basin for detritus
brought down from
the mountains. la
Flor dam on the
Pacitie, being placed
below the mouth of
the Tola, a tribu-
tary of the Rio
Grande, would simi-
larly flood the Tola
Valley, converting it
into another lake at
the level of and
forming part of the
big lake.

Nor was this all.
Withaview to short-
ening the route and
still further extend-
ing the summit level,
Mr. Menocal propos-
ed to proceed to
Greytown, not, as
Lull and Childs ad-
vised, by way of the
marshy lowlands
throngh which the
San Juan finds its
way to thesea,but by
a direct route across
the intervening

VIEW SHOWING SPOIL BANK THROWN UP BY DREDGES AT WORK IN CANAL,

AT BASE OF BANK.
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canal to deep water
the company built a
pile and rock jetty
900 feet in lengti.
This was done for
the purpose of arrest-
ing the westerly drift
and enabling them
to dredge a channel
on its western side.
The sand accumulat-
ed on the eastern side
of the jetty, reached
the outer end, flow-
ed past it, and form-
ed the curious
tongue which is seen
extending past the
jetty and alinost
across the entrance
channel. Thisresult
shows that while it
will be possible to
obtain an entrance
by extending the
jetty far out to deep
water, the filling in
of the beach behind
it at the rate of 600.-
000 cubic yards per
year will be perpetu-
al, and the jetty will
require to be ex-
tended at recurrent
intervals. As there
is no tidal scour to
rely upon, the chan-
nel will have to be
maintained by the
use of dredges. The
company's proposi-

RAILROAD RUNS
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tion was to build an east pier 3,000 feet long and a
west pier about 2,000 feet in length, with an entrance
600 feet in width. The entrance channel, 5,000 feet
long, was to connect with an artificial basin 237 acres
in extent, dredged out in the Greytown Lagoon to a
low water depth of 30 feet. The total cost of the
whole scheme, including the harbors, was estimated
by the company at $65.084.176.

WOoRK DONE BY THE COMPANY.—A start in con-
struction was made by the commpany at the Greytown
end. Five large dredges commenced cutting through
the alluvial deposits throngh which the first 9 miles
of the canal will be cut. Some 4,500 feet of the canal
were cut to a depth of 1614 feet and the canal line

indications of an extreme variation in the level of the
lake in wet and dry seasons of 15 feet, and that this
variation, extending over an area of nearly 3,000 square
miles, represented an enormous volume of water, which
it might prove extremely difficult to hold at the desired
elevation of 110 feet.

The board suggested that a more thorough examina-
tion of the locality might disclose alternative routes
which would be free from the objections outlined in
their report, and they suggested that $350,000 should
be appropriated for a further examination to finish the
investigation and prepare final plans and estimates.
This recommendation was acted upon, and a new com-
mission consisting of Admiral Walker, Prof. Lewis M.

Ochoa dam by nearly one-half, and the canal will be
carried from Ochoa down the left bank of the San
Juan to a point at which it will strike off across the
divide in thesame manner as, but at a lower level than
that proposed in the Menocal scheme. This will in-
crease the cuts but reduce the heights of the embank-
ments, thereby avoiding the risky features of the high
level route. This route will be in the nature of a com-
promise between the high level route of the company
and the low level route located by Lull.

The security of the Ochoa dam is further assured by
the discovery of solid rock everywhere underlying the
bed of the river at the proposed site, and a firm clay
has been developed along the site of the embankment

through the dense tropical growth was cleared for a ! Haupt, and Gen. Hains spent three months in a per- ! foundations. The Menocal idea of using the dams as
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PROFILE OF THE

distance of 32 miles. A single track railroad was built
from Greytown, 11 miles into the interior. The jetty
above mentioned was built out 900 feet, and a 17-foot
channel dredged from the sea tothe Greytown Lagoon.

THE LupLow CoMMISSION. — The operation of
the canal company ceased in 1893 for lack of funds.
In 1892 the Senate Committee on Foreign Relations
introduced a bill providing for the aid of the United
States in the construction of the canal by a guarantee
of the bonds issued for construction, and in 1895
Congress appointed a commission consisting of
three well known engineers, Colonel Ludlow of the
army, Civil Engineer M. T. Endicott, of the navy, and
Alfred Noble, a civilian in private practice, for the
purpose of reporting on the ‘‘feasibility and cost of
completion” of the company’s project. After examin-
ing the route on the isthmus and the engineering data
collected by the company, the commission reported
that while a ship canal project was feasible, they were
unable to indorse several important features of the
company’s plans. They considered that the data upon
which the plans were drawn up was neither sufficiently
detailed nor spread over a sufficient period of time
to enable accurate conclusions to be drawn, either
as to permanence of the proposed structures or the

NICARAGUA CANAL AS PROPOSED BY THE MARITIME CANAL COMPANY.

sonal examination of the route and placed in the field
a well equipped foree of 250 men, including 80 engineers,
a geologist, a hydrographer, ten boring outfits, and a
very complete set of apparatus for defermining rain-
fall, evaporation, flow of streams, and all the natural
phenomena affecting the construction and mainten-
ance of the canal. The expedition landed in December,
1897, and the observations, plans, and estimates are
still in progress, and will not be fully completed for
some time.

At a preliminary hearing before a select committee
of the Senate the members of the commission roughly
estimated the cost of construction as follows: Admiral
Walker, $125,000,000; Prof. Haupt, $90,000,000; and
Gen. Hains, $140,000,000. In a preliminary report,
issued at the close of last December, the commission
states that of all the routes that have come up for con-
sideration, the two best are the Maritime Canal Com-
pany’s route, known as the high level route, and the
Lull or low level route. The estimated cost is $124,-
000,000 for the latter and $125,000,000 for the former.
Gen. Hains, however, who is the oldest and most ex-
perienced member of the commission, states in a sup-
plemental note to the report that he thinks the esti-
mate should be raised to about $150,000,000.

overflow weirs has been abandoned ; separate weirs
will be provided in every case.

The commission finds that it can regulate the level
of the lake within a recorded fluctuation of 214 feet
above and below the normal. On the west side of the
lake, La Flor dam and Tola basin are abandoned.
The canal will be cut through the divide to the Rio
Grande, and it will be carried down to sea level at
Brito by means of locks whose number has not been
determined. To assist in controlling the lake level
and relieving the duty thrown upon the San Juan, it is
not unlikely that the canal through the western divide
will be given considerably greater width to enable it
to assist in carrying off the surplus waters in the sea-
sons of flood.

The least depth throughout of the canal will be 30
feet. All excavated channels will be given extra
width both in the river and lake, while the curvature
will be eased to render navigation less difficult. All
locks will be of a length and depth to accommodate
the increasing dimensions of modern steamships.

Finally, the commission is of the opinion that while
the rainfall is excessive (22 feet on the eastern section),
the material will stand up remarkably well in excava-
tion. Moreover, the climate, on account of the pre-
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cost of the undertaking as a whole. They considered
that the quantities of dredging, excavation, etc., were
underestimmated, and that the unit prices had been
placed too low. They raised the quantities and prices
accordingly, and made an estimate of their own which
placed the probable cost of completion at $133,472.893,
as against the company’s estimate of about $67,000,000,
an increase of 100 per cent.

The features most severely criticised by the commis-
sion were the two great rock-fill dams at each end of
the summit level, one at La Flor, 2,000 feet long and 90
feet above{the bed of the river, the other at Ochoa,
1,900 feet long and 60 feet above theriver bed, and the
extension of the canal through the San Francisco
basin, where it would be necessary to construet 67 clay
dams or retaining embankments, one of whieh is
114 miles in length and rises 100 feet above its founda-
tions. It was also stated by the board that they found

TRADE WINDS.

All these members of the commission ‘ believe that
the construction of a canal across Nicaragua is en-
tirely feasible.”

RECOMMENDATIONS OF THE WALKER COMMISSION.
—Although some time must elapse before the final re-
port is made public, we are in a position to state what
will be the general features of the plan finally recom-
mended by the commission. In the first place, the
Ochoa dam will be moved up the river to a point
above the San Carlos, with a view to eliminating the
torrential floods and the silt of that river, which will
be allowed to pass away in the ordinary manner
through the San Juan.

No attempt will be made to hold the summit level up
to the Ochoa dam; but an intermediate-dam and a
lock will be placed at one of the upper rapids—proba-
bly Machuea—and the level will be lowered 20 or 30

feet at that point. This will reduce the height of the
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SITE OF GREYTOWN HARBOR (NOW A LAGOON) IN 1895. SAN JUAN DELTA HAS
EXTENDED OUT TO SAND SPIT AND HARBOR HAS SHOALED TO 16 FEET.

vailing trade winds, is not unhealthy, and it is not
apprehended that it would prove a hindrance to the
prosecution of the work. The estimated time for com-
pletion is from eight to ten years.

Such is the Nicaragua Canal. A comparison of its
natural, commercial and political advantages with
those of the Panama Canal will be found on another

page. .

Naval Engineering at Columbia University.

The Trustees of Columbia University, onl Febru-
ary 6, decided to enter the field of naval engineering.
William Ledyard Catheart, Director of Marine En-
gineering and Designing at the Webb Academy, was
appointed chief professor of mechanical engineering.
He was recommended for the post by Commodore Mel-
ville, Chief of the Bureau of Steam Engineering of the
Navy.
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REPAIRING THE KEEL OF A BATTLESHIP,

The illustrations which we present in this issue of
the difficult repairs of the keel of the ‘‘ Massachusetts”
which are being carried on in the large, new dry dock
at the Brooklyn navy yard are of special interest.
We are all perfectly familiar with the terms ‘ double
bottom,” *‘ cellular construction,” etec., as applied to
warship construction, but it is a novel experience to
be able to look, as we do in these photographs, right
into this complicated portion of the anatomy of the
modern battleship. That the readers of the SCIEN-

TIFIC AMERICAN are able to do so in the present

of Shoring,

instance, is due to the fact that the injuries to the keel
of the ‘ Massachusetts,” when she recently grounded
on a reef in New York Harbor, were so serious as to
necessitate removing the plates of her outer bottomn
for a length of over 100 feet measured fore and aft, and
for a considerable distance on either side of the keel.
It will be remembered that this splendid vessel met
with her mishap a few minutes after she had left the
Brooklyn navy yard, with a full complement of coal,
ammunition, general stores, etc., on board. She was
drawing at the time 26 feet 4 inches of water, and it
was supposed that she would be able to clear the
shoals in the channel on her way down the bay with

a safe margin to spare. As she was passing what is
known as the Diamond Shoal, however (the dangerous
reef which extends across the channel off Governor’s
Island), she touched bottom and forced her way bodily
through the reef of sand. At the time of the
grounding there was only 24 feet 5 inches of water
above the shoal, so that the battleship had to cut
a channel for herself, which was about 2 feet in depth.
The reef consists chiefly of firmn sand, and as the im-
petus of the vessel carried her through it the enor-
mous pressure against her bottom buckled the outer

plating between the frames, and in some cases

bottom was found to be absolutely intact, and there-
fore thoroughly watertight. What flooding there was
was confined entirely to the double bottom.

The repairs which are now being carried out on the
ship are among the most difficult and expensive ever
made in our navy. It is probable that they will cost

between $40,000 and $50,000 before the shipagain leaves
the dry dock. Fortunately, the new dock, No. 8, which,
it will be remembered, was handed over to Naval Con-
structor Bowles for repairs at the time of its collapse,
has been placed in thoroughly serviceable condition
and has proved to be absolutely watertizht.

When

1.—-Bow View of First-class Battleship ‘‘ Massachusetts,”” Now Undergoing Repairs
to Keel.

|

REPAIRING THE KEEL OF A BATTLESHIP.

buckled and pushed upward the framing itself. It
speaks volumes for the excellent quality of the mild
steel of which the ship is built, that only in a few cases
was there any actual fracture of either frames or plat-
ing. A large number of the plates that were taken off
the bottom were heated, straightened, and found to be
perfectly serviceable for riveting into the ship again.
The injuries extended from frame No. 16 for over 100
feet aft, and the correctness of the theories upon which
the outer and inner bottom of a ship and the framing
between them is constructed is shown by the fact that
although the outer bottom is so badly crumpled, and

the framing buckled and generally distorted, the inner
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3.——Pneumatic Drills Drilling Out 4.—Damaged Garboard Strake, Port Side, Looking
Rivets from Damaged Plating.

Forward—Keel Block Seen at Right of Cut.

5.—Bow View of Ship when Water was First Pumped Out of Dock, Showing Method 6.—Showing Double-bottom Construction—Outside Plaling and Section of Vertical Keel

Removed.

the “ Massachusetts” returned to the vard, she was
floated into this dock and the very difficult and deli-
cate work of settling the big battleship, which weighs
in all about 12,000 tons, upon the blocks, was carried
out with a success which reflects the very highest
credit upon Mr. Bowles and his assistants.

As we have often explained in these columns, when a
ship is in dry dock her weight is carried by a line of keel
blocks which are placed immediately beneath the keel,
and by two lines of bilge blocks, one on each side of the
vessel. In the present case it was impossible to support
the forward injured portion of the vessel upon the keel
blocks, and the weight had to be carried by means of




108

Scientific dmevican,

| FEBRUARY 18, 1899.

lines of shores which were placed beneath the two lon-
gitudinal girders which are within the double bottom,
one on each side of the keel, and about 7 feet distant
from it. These shores are shown clearly in Fig. 6.

The work of taking out the damaged plates, straight-
ening them, and riveting them again in place, or, if
they were too much damaged, replacing them by new
plates, was done in sections; for it wouid not have
been advisable to weaken the ship by disconnecting
too much of the structure at one time. Our illustra-
tion, No. 8, shows the method of cutting out the rivets.

This was done by means of pneumatic drills, which
drilled do in through the shank of the rivets sufficient-
ly to allew them to be driven inward. clear of the plate,
by means of a punch and sledge hammer. Half a doz-
en biows of the sledge were sufficient, usually, to drive
out the rivet. When all the rivets had been removed,
the plate would come away easily from the framing.
Illustration, No. 4, shows the line of keel blocks on
the right ; some of the shoring pieces on the left ; and
above is the damaged garboard strake on the port side
of the ship (the view being taken looking toward the
bow of the vessel). The water is pouring from the
double bottom through a couple of fractures in the
plating, and the indented or coi'rugated appearance of
the bottom is very clearly shown in this photograph.
Perhaps the most interesting view is that shown in No.
6, which was taken looking aft along the center line of
the keel after about 30 feet of the keel plate had been
removed. This keel plate is shown in Fig. 2, and it
will be noticed that the most serious distortion took

place at frame No. 18. The view, Fig. 6, looking into the:

inner bottomn, is quite unique, for it is very rarely that
the camera has a chance to be set up in such a position
as that from which the photograph was taken. The
heavy shoring beneath the two longitudinals, which
are 7 feet on either side of the keel plate, is seen
clearly in this view.

These difficult repairs are proceeding very satisfac-
torily, and it is likely that before many weeks the
‘* Massachusetts” will be afloat and in as sound con-
dition as when she was launched.

The grounding of the “ Massachusetts” will have
served a good purpose if it leads to an immediate ap-

It is probably the only double-barrel cannon of the
kind in the world. It belonged to the ‘‘ Mitchell
Thunderbolts,” a company of old men which was
organized in Athens in 1863 for home defense. One of
the company, John Gilleland, invented this eannon
and had it cast at the Athens foundry. The idea
was one of considerable ingenuity, but was entirely
impractical. The ends of a 50 foot chain were at-
tached to two cannon balls which formed the charge,
and the idea of the inventor was that when the cannon
balls came out of the muzzles of the cannon they would
have a tendency to diverge, drawing the chain taut,
and as they proceeded on their course would mow down
acompany. Thecannon wastakenoutinto the country,
near Athens, one day to test it. It was properly charged
and was fired with ceremony. Unfortunately, one of
the cannon balls got out a little ahead of the other
and the result was disastrous. Projectiles and chain
had a kind of circular motion and plowed up about
one-quarter of an acre of ground. The members of
the Thunderbolt Company scattered in all direc-
tions to avoid being hit by the flying chain. The
cannon was never used after that except at an oc-
casional jubilee, when charges of powder was fired.
A few years ago it disappeared, and finally it turned
up in a junkshop, and was promptly purchased by the
city. The owner of the cannon had been offered $50,
but when he learned that the city wished the cannon,
he promptly refused the offer and traded it with the
State for an old bell.
—_—eee
Photography as an Aid to Exploration.

In a lecture delivered by Flinders Petrie, en-
titled ‘‘ Photography the Handmaid of Exploration,”
he showed to what an enormous extent exploration has
been aided by photography, and when we examine
such books as Davis’ * Carthage,” we see to what ex-
tent explorations were handicapped in the days when
photography was just coming into use. Especially in
Egypt the success of photography is very great, owing
tothe splendid atmospheric conditions and fine sunlight
which prevail in that country. Mr. Petrie finds that
the great difficulty was in obtaining plates which were

can purchase and an adequate supply of photographlc
materials.

The ¢‘“Chicago? in Commission,

The * Chicago” left the Brooklyn navy yard on
February 6, and will proceed to New Orleans to re-
present the Navy Department at the Mardi Gras
festival on February 13. This is the first time the
“ Chicago” has had any sea service in four years.
During the last two years she has been under recon-
struction, and we have already illustrated the novel
features of the remodeling. During the trip her guns
and speed will be tested, and on returning from New
Orleans she will join the North Atlantic squadron at
Hampton Roads.

—— .t

The Current Supplement.

The current SUPPLEMENT, No. 1207, has a number of
articles of more than usual interest on account of the
variety of the subjects treated. The largest and most
complete yacht built last year in Great Britain, for
Baron de Rothschild, is illustrated and deseribed.
‘“The Mutoscope” is illustrated by detail engravings
showing how this very interesting American invention
isworked. ‘ Bridges over the Tiberin Ancient Rome?”
is an interesting illustrated article. ‘ Women Invent-
ors” will be warmly welcomed by many of our readers
who have been inquiring for information on this sub-
ject. ‘* Kieselguhr and Other Infusorial Earths” is an
important paper. ‘‘In German New Guinea” is an
illustrated article. ‘'Low Temperatures,” ‘“Is the
World Nearing Starvation ?” and ‘‘Tuberculosis in
Animals” are all interesting articles. ‘The Honey
Bee” is a valuable article dealing in a popular way
with the wonderful structure and performance of the
bee.

Contents.
(Illustrated articles are marked with an asterisk.)
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propriation for removing the dangerous Diamond Shoal
As it now stands, this obstruction
is a menace to every large warship that enters or leaves
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A Double-Barrel Cannon.

In Athens, Ga.,

is a curious cannon which is now
owned by the city and is placed on the City Hall lawn.
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the actual finds be photographed, but the exact con-
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cameras the results will prove even more valuable.
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RECENTLY PATENTED INVENTIONS.

Bicyecle-Appliances.

PNEUMATIC TIRE.—ARRAH J. WHISLER, 180 War-
ren Avenue, Chicago, Ill. This tire has two layers of
rubber with a layer of fabric between, The inner layer
of rubber laps over for a considerable distance when the
tire is put together and is fastened by cement and head-
and-socket clasps. If a puncture occurs, the tire may be
easily ripped open, and, after the puncture has been re-
paired from the inside, it cun be fastened together
again.

BICYCLE COUPLING.—FRrANK BArTO, 150 Fifth
Avenue, New York city. The object of this coupling is to
allow of two bicycles being easily and quickly separated.
Each cross connection is made by two metal inverted
triangular yokes fastened together at their points by a
flexible coupling. The upper base of the yokes pass
through sockets that are clamped to the bicycle frame
and have an up-and-down motion in them, thus allowing
for inequalities in the road. Diagonal brace wires con-
nect opposite sides of one of the cross conuections with
opposite sides of the other, and are tautened by a turn-
buckle at their crossing place. Another cross connection
with clamps on both forks of each wheel completes the
coupling. To separate the bicycles, it is necessary only
to unfasten the flexible couplings of the triangles and
fold the latter back beside the frame of the wheels, and,
at the same time, the brace wires may be loosened and
unfastened.

BACK-PEDALING BRAKE.—CHRISTIAN H. SCHLAF,
Springfield, Mass. This invention consists of a free
running sprocket wheel driven by a smaller driving disk
by means of dogs and lugs on the latter, which engage
ratchet teeth in a ring on the surface of the sprocket.
The driving disk has ratchet teeth on its periphery ar-
ranged so that when back pressure is applied a dog
catches in one of these teeth and presses a band brake
against a flange on the inner edge of the sprocket. When
the forward pressure on the pedals is stopped, tk
driving dogs slip past the teeth in which they normally
engage, thus allowing the machine to coast till a back-
ward pressure is exerted. By means of the band brake
on the sprocket, the wear and tear of a tire brake is
avoided.

Household Inventions,

TOLDING TUB OR SIMILAR VESSEL. —J. A.
SHEARER, Langley, Canada. The tub, pail, or similar
article is made of canvas or rubber and has two stiff wire
rings fastened in the material at top and bottom. The
bottom ring projects somewhat beyond the hottom dia-
meter of the vessel in order to aliow wire brace rods,
which are hooked around the top ring, to be sprung in
place. These rods hold the vessel in shape while it is
in use, after which it is easily folded for packing away.

CLOTHES RACK.—Louis A. WiECHEL and DAvID
HIMMELHEBER, Evansville, Ind. This rack consists of
a semicircular hanger projecting outward horizontally
from a wooden support adapted to be hung on the wall.

456 College Avenue, New York city. The object of this

The hanger is made up of wedge-shaped radial center
supports with spaces between to receive the ends of the
arms. These are pivoted upon a semicircular pintle-
rod, which passes through rectangular slots in the arms.
The slots allow the arms to be advanced horizontally a
little, thus withdrawing their ends from under a ledge
and allowing them to assume a vertical position when
not in use.

Misecellaneous.

WINDOW AWNING.—JosepE W. Buck, Washing-
ton, D. C. The improvement in this awning consists in
its being hung by cords passing through pulleys at the
top of the window-frame., This arrangement allows of
the awning, when dropped flat against the frame to act
as a blind, being lowered from the top for ventilation.
The cords which raise the lower end of the awning are
rove through eyelets in it, 80 as to make even folds
when the awning is raised.

CHANDELIER FOR PIANOS.—PETER ANDERSON,

invention is to attach a candlestick to the front panel of
a piano or organ so that it will always be in a vertical
position when the panel is inclined. The bracket hold-
ing the candlestick is pivoted horizontally to a flat
bracket fastened to the panel and its end passes through
this bracket and the panel. A rod extends downward
from the end of the bracket and has a slight vertical
motion in a suitable bearing. Another rod reaches up-
ward from the fulcrum of the bracket and is similarly
fastened in the piano top. When the panel is inclined,
the rods allow the bracket to move upward slightly, at
the same time retaining it in its original vertical posi-
tion.

COMBINED WHIP-SOCKET AND REIN-HOLDER.
—GEeoréE W. HypE, St. Paul, Neb. The feature of
this device is its simplicity of construction. It consists
of a pair of jaws for holding the reins, the inner one of
which forms one side of a saddle-frame which fits over
asupport. The other side of the saddle-frame forms
the inner side of the whip-socket, and the rest of the
socket is formed from the same piece. Both holder and
socket are formed from a single picce of spring sheet-
metal. A simple clamp consisting of two beveled up-
rights bolted to the support on each side of the jaws
and having a U-shaped cross-piece that . fits around the
outer jaw and presses against it, regulates the grip of
the jaws by the cross-piece being fastened at different
places on the beveled side-pieces.

COMBINATION AX AND CUTTER. — WILLIAM
GARLICK,. DAVID MURRAY, and ALFRED O. Howsk,
Wingham, New South Wales. This tool is designed for
farmers who have to shoe their horses. Tt is an ordinary
ax head, having two semicircular apertures in the case-
hardened back edge, which act as cutters for cutting off
horseshee heads. In the center of the flat surface of
the head is an aperture shaped so as toreceive one end
of a horseshoe. Afterthe ax has been driven in a log,
the horseshoe can be bent to-the desired shape by plac-
ing the end in this aperture and hammering the shoe ; or

© 1899 SCIENTIFIC

a portion may be cut from the heel of the shoe by ham-
mering it on the cutters on top.

INCANDESCENT GAS LAMP.—ADALBERT KEYs-
SER, Hanover, Germany. The object of this invention
is to protect the incandescent mantle from direct draught
and also obtain a higher illuminating effect. This is ac-
complished by having an air chamber in the porcelain
globe-holder. The air enters the chamber through
small holes in the top, after passing downward between
the chimney and surrounding globe. It becomes highly
heated in this chamber, is drawn into the burper tube
through the inlet apertures of the Bunsen burner, and is
carried upward to the buraner by the rising current of
gas. A steady, intense light is thus obtained, while the
tearing or bursting of the incandescent mantle, which
results from direct impact of the air, is obviated.

ELECTRIC LAMP. — JoBN SLOANE MEAD, Mount
Vernon, N. Y. This electric lamp consists of a contain-
ing tube in which several cells of a storage battery are
placed end to end, the connection between cells being
made by the contact of the bottom of one cell with the
top of the next one. In oneend of the tube is a small
incandescent lamp set in a parabolic reflector behind a
lens. A contact button of special design is suitably con-
nected in the circuit so that by pressing it the Jamp may
be lighted at will. The containing case is uniform in
shape and may be easily carried in the pocket.

PURSE OR BAG-FRAME.— JoaN KLEINSTUBER, 430
Broome St., New York city. This invention consists of a
frame having pointed binding extensions by means of
which the fabric is bound to the frame in a simple man-
ner, thus avoiding the necesgity of riveting the fabric to the
covering channel-shaped framebars. The fabricis first
fastened to this frame, after which the frame is clamped
in place in the covering frame bars of channel ghape.

SEWING-AWL.—CHARLES A. NELsON, Gladstone,
Mich. Tbe stem of this awl consists of two parts, one
fixed and the other movable uponit. An eye in the
movable part of the stem is uncovered by working a
catch on the handle of the awl. This enables the
manipulator to slip in a thread easily after the point has
been passed through leather, and, after closing the eye
again, to draw the thread through the hole as the awl is
withdrawn.

ICE CREEPER. — CuArRLEs G. BLANDFORD, Sing
Sing, N. Y. This simple device consists of a wire in the
shape of a double bow, two ends of which hook over
the sole of the shoe at the instep, the other ends uniting
in a loop which slips over the toe. At the points farthest
apart on the two bows, and at the forward point where
they cross, are spikes having cruciform bascs through
which the wires pass. A sinuous wire connects the two
opposite points, and its ends hook over the sole.

ROTARY TOOTH-BRUSH.—ADRIAN MARIE WIL-
LEM TER Laae, Philipsburg, St. Martin, West Indies
(via St, Kitts). This rotary-brush is fastened to the end
of a shaft whichrevolves in a casing and is turned by a
handle moving on a thread at its further end. Half of
the brush is covered by a shield so as to protect the
mouth when brushing the back of the teeth,

AMERICAN, INC.

brush is easily removed from the shaft and replaced with
a new one. There are several designs of rotary-brushes
to choose from. The advantages of this form of brush
are that it brushes in the direction of the bars of enamel
and between the teeth in an efficient manner.

PERCOLATOR-PACKAGE.—HENRY M. HUMPHREY.
Plainfield, N. J, In the present invention a package is
provided for coffee and tea-pots, which is designed to
contain the tea or coffee to be iifused or boiled. The
package is made of a porous fabric, such as muslin or
cheese-cloth, and ‘is provided with a weight whereby it
is held in position. The weight assists the package in
its downward course and serves constantly to change
the position of the package so that the hot water will
have frce contact with all the surface. The weight is,
moreover, 8o constructed that it may be employed to
direct the coffee-containing package from a coin-
operated machine. It is evident that the package can be
made of such size as to contain coffce or tea enough for
one cup or for two or more cups. After the coffee or
tea has been thoroughly exhausted, the bag can be re-
moved and the pot l¢ft entirely free from all grounds.

Designs.

CUT GLASS VESSEL.—T. B. CLARK, Honesville, Pa.
The design is a bowl-shaped vessel with scalloped edges,
the surface of the bowl being divided into four triangu-
lar-shaped pentagons circumscribed around a quadri-
lateral space in which is a diamond-shaped rosette. The
main feature of the design consists in a lapidary figure
faceted in imitation of a diamond, which is inscribed
within a circle in each of the {ive pentagons. The penta-
gons are separated by radial fields made up of rosettes
bounded by ornamental radiating bands.

BUTI'ON-HOLDER.-—ApoLPH SAMETZ, 212 Wooster
St., New York city. A rectangular card having T-shaped
openings with eyelets at cach end of the horizontal slit.
The corners at the juncture of the two slits are curved
outward,

BACK-BAND HOOK.--Hueur P. QuiN, Washing-
ton, Ga. The upper half of this heok is broad, and
contains a shicld-shaped opening with a small hole necar
each point of the shield. The lower half tapers inward
and contains a U-shaped opening, from the bottom of
which a hook rises and curves inward, terminating in
the center of the opening.

POCKET FOR GREASE.CANS.—ALDEN CROCHE-
RON, Salt Lake City, Utah. This pocket is designed to
be fastened to the exterior of a grease-can for the pur-
pose of holding a swab. Attached to one side of the
interior is a curved, flat, steel spring, which clamps the
brush when inserted. T'he bottom- of the pocket is in-
clined inward and downward toward the surface of the
can. It makesavery complete and convenient device
for the purpose mentioned.

NoTe.—Copies of any of these patents will be furn-
ished by Munn & Co. for 10 cents each. TPlease send
the name of the patentee, title of the invention, and datc

The lOf this paper.
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NEW BOOKS, ETC.

ANIMATED P1cTURES. By C. Francis Jen-
kins. Washington. 1898. Pp. 118.
Price $2.50.

The volume before us deals with the development of
moving photography and is written by an inventor of a
successful machine. His advice on the techuical aspect
of the subject is very valuable, and there is no doubt it
will be interesting to many photographers. Formulas
for developing negatives and positive films, etc., will
prove of great value, The book is well illustrated.

THE BUTTERFLY BOOK. A Popular
Guide to a Knowledge of the But-
terflies of North America. By W.J
Holland. New York: Doubleday &
McCiure Company. 1898, Pp. 382.
Price $3.

The time has arrived when thoroughly scientific books,
especially books on natural history, with proper plates
and illustrations, can be sold at a price which puts them
within the reach of even the scientific student, whose
purse is proverbially small. The volume before us is not
only a work for the student of natural history, but for the
library as well. and any publisher who will issue a beauti-
ful book of this kind deserves the hearty commenda-
tion and support of the entire scientific press. The
splendid quarto is illustrated with forty- eight beautifully
exccuted plates in color photography and hundreds of
illustrations. Itis printed in clear type on handsoie
paper with generous margms and has the handsome
green top which is infinitely more artistic than the gilt
top. Dr. Holland’s book deals also with the capture,
preparation, and preservation of insects and gives in-
formation which is perfectly invaluable to the beginner.
Of the scientific aspect of the book we can only say that
the reputation of the Chancellor of the Western Uni-
versity of Pennsylvania rests on too sure a foundation
to need any bolstering up. Dr. Holland 1s emphatically
the American authority on butterflies, and bas written
this book with the aim of popularizing their study. It
should be noted that the plates are photographed di-
rectly from the butterflies themselves, and present to a
degree the exact tones and shades of the originals. They
represent the highest mark yet reached in color photo-
graphy.

OUR NAVY IN THE WAR WITH SPAIN.
By John R. Svears. New York:
Charles Scribner’s Sons. 1898. Pp.
406. Over 100 illustrations. Price $2.

This very timely and interesting work really forms the
fiftth volume of the author’s well known “ History of Our
Navy,"” with which it agrees in general style of text and
illustrations. The latter, however, are superior to those
of the earlier wolumes, presenting more technical detail
and possessing a corresponding value. The story of
the war, which is written in the author’s well known and
characteristic style, comiences, as it properly should,
with some account of the causes which led up to the re-
cent hostilities. The first two chapters deal with the ten
years®’ insurrection, the third and fourth describe the
birth and growth of the new navy, and the fifth is de-
voted to the causes which led to the sending of the
* Maine ”” on her fatal mission to Havana. After two
chapters devoted to the preparations for war and the
war message, the story ot the actual struggle commences,
and the interest is easily sustained throughout the 250
pages that follow. The author gives a strong flavor of
the sea to his story of the war, and its stirring events are
brought before the eye with vivid distinctness, The
last chapter, on our new naval programme, is particularly
valuable, for the reason that here, as elsewlere, the author
does not fear to indulge in that free criticism of the
weak points of our navy without which any adequate
progress is impossible. The subjects for illustration are
well chosen and include the ships. the heroes of the war,
and various scenes of the struggle both on sea and lard.
We note that in the last chapter many of the illustrations
are reproduced from the pages of the ScIENTIFIC AMERI-
CAN.

THE PRACTICAL COMPOUNDING OF OILS,
TALLOW, AND GREASE FOR LUBRI-
CATION, ETC. By an Expert Oil Re-
finer. London: Scott. Greenwood &
Companv New York: D. Van Nos-

rand Company. 1898. Pp. 96.
Price $3.50.

A practical work by a practical man is always of stand-
ard value. The volume before us treats comprehen-
sively the subject of hydrocarbon oils, animal and fish
oils, compound oils, vegetable oils, lamp oils, machinery
greases, etc. It is filled #-ith valnable receipts and tables.

THE SPEED LATHE. By A. G. Compton
and James A. De Groodt. New York:
John Wiley & Sons. 1898. 12mo.
Pp. 134. 99 illustrations. Price $1.50.

The book before us is the first of a series of three on
advanced metal work, giving lessons ori the speed lathe,
engine lathe, and planing machine, for the use of tech-
nical schools, manual- training schools, and amateurs.
If the other volumes of the series compare in any way
with the present one, we can only say that they will
make one of the most important contributions ever made
to the now extensive literature of manual training. We
have often wondered why an adequate work on the speed
lathe was not written, as these lathes are in use in every
school in the United States where manual training is
taught. 'The illustrations are most admirable, and they
are so clear that rien the amateur, without previous
instruction, can learn to do splendid work with their
aid. In addition to wood turning and pattern making,
brass turning, metal spinning, and burnishing are
also included. The book is a most admirable one, and
is worthy of a very large sale.

A New Edition
Preserves?

of “Liguors and
Now Ready.

‘We have just printed a new edition of De Brevans’
**Manufacture of Liquors and Preserves.”” This will
doubtless be welcomed by some of our readers, as the
former edition sas entirely exhausted and some of our
customers were only able to obtain copies at a considera-
ble advance on the published price. We are now able to
supply copies as wanted.

\

Wiusiness and Personal.

The charge for insertion under this head is One Dollar a
line for each insertion ; about eight words to a line.
Advertisements must be received at publication ofiice
as early as Thursday morning to appear in the follow-
ing week's issue.

“U. 8.” Metal Polish.
C. E. Sontum & Co., Christiania, Norway, Mfrs. Agts.

Gasoline Brazing Forge, T'urner Brass Works, Chicago.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.
Schwaab Stamp & Seal Co., Milwaukee. Send for cat’g.
Bee keepers, send for 1899 catalogue of supplies.

J. H. M Cook, 60 Cortlandt St., New York.

. Machine Work of every description. Jobbing and re-
pairing. The Garvin Machine Co., 141 Varick St., N. Y.

Patent for sale entire, or wanted manufactured on
royalty, the bottle shown on page 100, this issue. Ad-
dress as in notice.

For Sale—U. S. patent on Tellurian described in this
paper February 11, 1899. Charles J. Boehm, 409 Seventh
St., Milwaukee, Wis.

Grease Can patent noticed on page 108of this issue for
sale. Address inventor, Alden Crocherou, 206 N. 2d
West St., Salt Take City, Utah.

Indianapolis. Samples free.

The celeorated “ Hornsby-Akroyd Patent Safety Oil
Engine 18 built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 135th Street, New rork.

The best book for electricians and beginners n elec-

| tricity 1s * Experimental Science,” by Geo. ¥1. Hookins.
I By mail, $4.

Munn & Co.. publishers, 361 Broadway, N. Y.

2= Send for new and compliete catalogue of Scientific
and other Bools for sale by Munn & Co., 361 Broadway
New York. Free on application.

(les @grueries

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters
or no attention will be paid thereto. This 18 for our
information and not for publication.

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

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

Buyers wishimg 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 Supplements referred
to may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

rice.

L'luI;erals sentfor examination should be distinctly
marked or labeled.

(7594) F. S. G. asks: How many feet
of No. 18 bare ircn wire (B. & S. gage) will it take to
make a core 11 inchzs long and 1 inch in diameter? Core
to be used in an induction coil. A. There are several
ways of solving this problem, which we give to show
others as well as you how to help themselves. 1. Find
the weight of a bar of iron of the size of the core, from
the apecific gravity of iron, 775 about. This will give a
weight of wire somewhat greater than is needed, but iron
wire is cheap. 2. Find the area of the end of the core, a
circle 1 inch in diameter, and divide this by the area of
cross section of the wire, taken from a wire table. 'This
will give the number of pieces approximately. An error
will be due to the fact that no allowance is made for the
spaces between the wires. 3. Find the number of wires
which, laid side by side, will fill one inch. Multiply this
number by itself, and you will have the number which
will go into a square inch. Multiply this by thearea of a
circle 1 inch in diameter, and the product is the number
of pieces of wire which are required for the core. This
multiplied by 11 will give the length required in inches.
No. 18 wire B. & S. is 0°04 inch in diameter, therefore 25
pieces laid side by side will occupy one inch, and 625
pieces will fill one square inch. A circle 1 inch in
diameter contains 07854 square inch exactly. Multi-
ply 625 by this, and you find 491 pieces 11 inches long are
required. It would be exact enough had we said a circle
1 mch in diz meter is about 34 of a square inch, and 34 of
625 is about 475. You will probably not get more than
475 pieces into the space, since you will not be able to
straighten them perfectly or to bind perfectly solid.

(7595) W. W. D. writes: I recently mag-
netized an ordinary black steel pin (the head having been
removed) by rubbing it on a lodestone. I am greatly
puzzled by the behavior of a compass needle when the
magnetized pin is brought near to it. The north pole of
the compass needle is repelled by each end of the pin in-
Qifferently and the sSuth pole of the needle is attracted
bygeach end 'of the pin. Further, the middle of the pin
strongly attracts the north pole of the needle and repels
the south pole. 'This upsets all my notions of magnetism.
Can you give me any light on the subject ? A. You have
evidently made a magnet with south pole in the middle
and north poles at each end. To do this you must have
rubbed both ends of the pin on the same pole of thelode-
stone. This is not a new thing, though such a magnet
seems very curious. Such a magnet can be made by
winding one-half of the length of a bar with wire in one
direction, and bending the wire back, wind the other half
of the bar in the opposite direction. Now send the elec-
tric current through the wire.

(7596) G. W. F. asks: 1 What kind of
steel is used in the manufacture of permanent magnets ?
A. The best tool steel should be used. 2. To what ex-
tent hardened or tempered? A. Hardened glass hard at
the ends, by heating end red hot and plunging into water.
3. What 18 the best method of magnetizing them ? A.
Magnetize the bar by a coil of wire throuch which a
strong current of electricity is flowing. See answer to
query No. 7185.

(7597) -J. D.—Write again, giving your
full name and address.

INDEX OF INVENTIONS|

For which Letters Patent of the
United States were Granted

FEBRUARY 7, 1899,
AND EACH BEARING THAT DATE.

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

Abdominal bandage, S. B. CooK.................... 618,843
Acid and making same, naphthylene diamin- sul-

fonic, Levinstein & T ceeene. 619194
Advertising device, C. 619,052
Air brake hose coupling, T'. M. Hall.. 619,169
Air compressing apparatus, Lowell & Brown. 618,959
Amalgamating apparatus, V. Hansor 618,938
Amalgamator, J. N. Marion. 619,199
Animal trap, 1. J. Heda.... 619,175
Assay furnace, W. Hoskins. . 619,044
Auger, post hole, L. L. Dunbar., . 619,075
Awning operating device, J. J. Reimer. . 618906
Axle box and lid, car, A. C. VIcCord (relssue) 11,716
Axle, car, W. C. D: . 618,982
Baby’s band, A. A. Davies. 618,847

B‘Lgb See Bath bag. Fruit picker’s bag. Mail
Bale redncing and pad forming mschine, E. J.
Stewart .. ....
Baling press, roller,
Bar for jails, ete., R. C. & W.
Barrel, knockdown, E. Walto
Basket makmg machme. Ww.J
Bath bag, S. B. Kahnweller......
Bath cabinet, portable B. C. Willit
Battery. See Hlectrical battery.
Bearmg. adjustable, C. N.
Bed, A. E. Jacobson....
Bedstead rail corner connection, B.
Bell, bicycle, C. G. Hutchmson
Belt' shifter, J. H.
Belt, waist, H. J. Gaisman
Bicycle, N. M. Barnes..
Bicycle, Ennis & Ross.
Bicycle, H. E. Henwood
Bicycle brake, H. Darby..
Bicycle chainless gearmg, C. W. Hamilton.

0
Bicycle zear, C. G. Evans . 618,856
Bicycle handle bar, adjustable, J. M. Blashfield.. 619,126
Bicycle parcel carrier, Ll]ey & Henmes.. ...... e... 618,944
Bicycle saddle, J. A. Hunt. ... ..., . 619,17

Bicycle saddle, W. N. l\loore
Bicycle saddle, W. H. F. Young‘
Bicycle skate, J. A. Reece......
‘Bicycle support, H, T. Sayer.........
Bicycle supporter, H. Vander Weyde,
Binder, temporary, C. T. Rosenthal...
Blind fastener, E. Praeger
Board. See Scoring board.

- 618,99

Boat elevator, canal, I'. G. Hoech......... BO0008000 619,043
Beiler. See Steam boiler.
Boiler, P. J. Keene................. D000BE0 BHOCZHAGHG 619,184

Boiler brace, H. L. Wilson..
Boiler water gage, steam, W. P. Philiips.
Bolt. See Shutter bolt.

Book, manifolding, E. B. Stretch........
Box. See Game box.

Box covermg machines paper cut off for, I. Drey-

619,109
619,215

618,919

fuss.
Bottle, muei]
Bottle, non- refillabl . Jo Ha
Brake. See Bicycle brake.” Car b
brake.
Brake beam, F. B. Aglar....................
Brake handle cover, Ramey & Mitschow.
Brake operating apparatus, electric, H.

Brush handle, J.

618,872

.. 619.245
. 619,223

. 618,864
252

Dupaw..
Brush, rotary, N. (‘ampbe 3
Bucket, well, H. Nohsey.......
Bnlldlng. portable E. E. Dunbar..

Bung and tap, barrel, R. k. Burke..

Burner. See Gas burner.,

Bushing, barrel tap, E. M. Hewson . 619,041
Button ana button fastener, R. A. Hall., 618,868
Button and button fastener, Ketchum & Varney 618.883
Cabinet, combination kitchen, A. D. Palm 618,994

C abmet. label, Knappenberger & Barnes.
Calcining apparatus, W. T. Powers..
Calendering machine, M. J. W hitlock.
Camera, roll holding, E. B. Barker..
Can head cutting and shaping d1e 'B.W. Mor-

{001 IR BE 00 0RO 000G Ea0RO0ENANN6R00000 . 619.259
Can headmg machine, M. A. Wheaton 619.106
Can opener, A. E. Hadley......coc0envn.n 619,039

Can opening implement, W. N. Anderson
Cap spindle, J. W. Bamford.....
Car, R. Wallace..............
Car brake. railway, J. H. Lee.
Car coupling, P. J. Lee..............
Car coupling, T\ Whaley ..
Car fender, street, B. Cutler
Car heater, R. M. D1x0n
Car, sleeping, H. C. Haskins.
Car, stock, J. . Jackson....
Car windows, roller screen for,
Case. See Display case.
Cash register, G. W. Hill.
Cashier, mechanical, Dem
Cask, F. Schraudner.
Casting and appara
rl .
Casting armor
more & Ho

618,867
. 619,123
. 619,084

er
Cement, makmg casein, T. A. Haynes

619,040

Chair. See Dental chau‘ Disappearing chair.
Chain cover and gear casing, revolving, K. Myers 618,945
Circuit breaker and closer, A. T. Hill.............. 618,876
Circuit breaker, automatic magnetic, W. M.

g4 n 000kt P enaracoctoooan a0 00000000000 619,091
Clamp. See Textile clamp. Vine clamp
Clothes rack, G. B. Shepherd . 619.050
Clothes reel ad]ustmg device, L. Mayer 619,047
Coal loading apparatus, J. L. Lamb 619,191
Cock, gage, W. P. Phillips.......... 19,216
Cock, stop and waste. C. M. Jarvis 619.256
Colter cleaning device, F. Lamphere. 618.834

Commutator cleaner,-J. T. MOrrow.....
Conduit for wires or cables, E. H. Callawa;
Corn husker and feed cutter P. Rupp
Corset, J. C. Andrews.........

Cotton’ gin, E. R. Barber..

Coupling. See Air brake hose coupling. Car
coupling. Thill coupling.
Coupling, J. Misson 619,203

Cover, vessel Day
Cradle, L. C. McCar
Crane, electric, W.
Crank, E
Crate. collapsible, W. Shadinger.
Crown loop. M. J. Chilstad.....
Crutch, R. Schwarting....
Cultivator, J.O. Dunston.
Cultivator, double row.
Curtain pole, 1. Paul..

Cutting machine, oval, 618, 1859
Cycle mud and dress guard, com
Hearnden. 618.939
Dental chair, i*. Ritt 619,226
Dentist’s cotton box, I. S . 619,188
Dinitro-: naphthdlene and making s
from, M. H. Isler.......... 619,181
Dlsappearmv chair, Egan & Hook 619,154
Display case, M. Levit. .. 618,887
Ditching and grading m. . 618,929
Door holder, W. T. Ads 618,818
Door lock, safety, C. H. Corey. 618,844
Drawer, [. M. Kelly........... 618,957
Drilling machine, R. Binnie 619,125
Dust collector, C. Robk 618,908
. 618.963
Dye and making same, bluish. O. Bally .. 619,115
Dye and making same. green black, 0. Bal]y . 619,114
L]ectric machine brush holder, dynamo, 5
............................................... 618,853
E]ectrlc meters, prepayment mechanism for, J. TN
.......................... " [
Flectno motor 0. H. & A. F. Pieper 619.217
Electric motor, rotating, W P. l«reeman 618,935
Electrical battery, I.. Paget............ 618,993
Electrochronograph, C. W. Thompson. 619,028
Eleva%or. See Boat elevator. Measuring ele-
vator
Elevator car safety brake, I. N. Rogers............ 619,227
Engine. See Gas engine. Piston impact engine.
Rotary engine. Rotary internal combustion
engine.
Engine indicator, steam, J. C Paige................ 619.049
Engine starting device, hydrocarbon, G. Struck.. 619,238

Engines, cut off for portable or other, J. Abell.... 6l
Envelop, H. E. Dyer

KEvaporator, fruit, A. Berger.
Excavating, caisson, W. H. Gahagan.
Exercising machine, H. Lubben..
Eye cup, B. F. Stephens..
Eyeglasses, W. V. McGur:
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Farm gate. M. M.
Feed gage. McCalment, & Williams..
Feed water regulator, automatic, A. E. Burrows 618 981
Fence, combined hedge and wire, L. W. Young.. 619, 007
Fence machine, portable, T. J. Armstrong . 618,8
FKence post, L. . Waterbury......cooounen
Fence, wire, A. H. Cook.....
Fence, wire, G. C. Metcalf........ 0566500600
Fender. See Car fender.

Fertilizers from ga ‘bage, making. B. Terne
Kile, document, A. C. Barler
Filter, J. K. Theurer. .
Filter strainer,J. W. ﬁa .
Firearm, magazine, J. M. Bro
Fire cracker, J. R. Hinton......
Fire escape, Watson & Stevens
Fire extinguisher apparatus, C E.
Fire extinguisher, chemical, W. M. Spera.
Fire lighter, H. Recker................. ...
Fire sprinkler, automatic, L. A. Weston..
Fireproof sectional chimney or stack, C.

. 618,891

619,056
618,821
618,

619,261
. 6190.242
. 619,251

Flsh net, J. B. B]ornsen ............. .
Flash light cartridge, J. E. Blackmore..
Flour packing machine, C B. Donaldson
Floor coverings, etc., composition for, J. F aver-
stick. ... 619,019

Foot rest, adjustable, T. B. Criddle. 55
Koot warmer, J. V. & R. 8. Klrk]and
Freezing machme, H. A. Fleuss..

Fruit picker’s bag, J. Wllson 619,061
Funnel, Riede! & Grah 18,996
Furnace. See Assay furnace 1

Furnace fuel feed device, C. Groll.................. 619,167
Furnace grate mounting, R. Galbraith............ 619,162

Furnaces, smoke and gas returning apparatus .

for, D. Goff. . 618863
Furniture s; ring, ¥. J. Seng 618,910
Gage. See Boiler water gage.

gage.
Game ‘board, A. W. Herdler.
Game box, H. K. Williams.. 618,969
Gas burner, acetylene, A. H. J.'Schulke . 619,000
Gas_burner, electric hand nghtlng. H. C Thom- 2 SO

Rule
. 618.875

'E‘eed gage.

son
Gas engine, C. R. Alsop.

.. 618972
Gas generating apparatus acetylene, L. . Lee.. 619,046
Gas generatmg apparatus, acetylene, D
RAVEL. oo s swmiaisisie g o o o smasmase o a5 o it o 0 . 619,024
Gas generator acetylene, J. A. Deuthe 619,146
Gas ignition apparatus, Martini & Deime 619,200
Gas luzhmng. burner and pilot light for inc
cent, F. G. Bartlett.............. 619,121
Gas meter coin actuated a 618.928
Gas reducing regulator, E. E. Murphy . 619,206
Gate, See Farm gate.
Gearing generamng machine, 0. J. Beale..618,978, 618,979
@aring, friction, K. Durr.. 619,152
(xenterator See ‘Gas gener Steam genera-
orT.
Glass in manufacturing glassware, machine for
automatically gathering and dehvenng, w.
. F. Altenbaugh.......... ...l 618,974, 618,975
Glass in manufacturing glassware, machine for
automatically ladling, W. K. Altenbaugh...... 618,973

Glass, process of and apparatus for manufactur-
ing sheet. George & Shertl
Glove, boxing, W.G. W
Glue applying machine, L. A, Halaburt,.
Gold and silver bearing solutions, filtering appa-
ratus for separating, A. M. Nicholas..
Gold washing pan, S. G. S toodley..
Grinding mill, A. F. Davis..
Gun barrel, L. Peterson.

Gun, breech, loading, W. 8. Siins. 61¢

Gun'breech mechanlsm. W. S. Sim; 619,026

Guns, percussion lock for breech loadmg, C.
PORIit. iy s cusiiivn itaro s nastoss ommmasus oo saey €19.218

Hammer cushion couplin g, trip, I..
Hammer, power, C. W. Fletcher.
Hand hole cover, J. 'l‘aylor ......
Harvester, tobacco, W. V. Oakey .
Hay loader shaft, J. Martin 619,201
Heater. See Car heater. Water heater.

Hez:jters, regulating apparatus for steam, F. Tu-

. 618,921
618,841

Heating and ventilating pipe, B. J. Conlan

Heating systems, apparatus for preventing
pounding or water hammering in mrculatmg
pipes of, J. L. Creveling..

Hides, skins, or leather, m
Hall.

. 618,953
618,869

Hinge, V 619,113
Hinge for couches

Huttinger.... 619,180
Hog trap, Mahan . 619,196

Hook. See Snap hook. Whifl

Hoops on oval cagks or the like, machine for fix-
ing, J Leugenng ..................................

Hose cou] ling guard, A. B Quimby

Hose washer, H. O. Porte:

Hydrocarbon vapor or gas generator,
INZLONL ¢ vies eiste o sie s s sies s ecnonancenssccnencss

Ice machine, H. I7. Hodges. 619,042

Incubator, H. M. & W. B. Sheer . 619,095

Indicator. See Engme indicator. Medicine time
indicat or.

Insect excluder for window saghes, T. E. Barr....

Iron. See Smoothing or pressiag box iron.

Jack. See Repair and assembling jack.

Key fastener, T. CraddocK.........c..coevveunn 61903:':

619,258
.. 618,905
.. 619,220
. 619,059

618,825

Key seat cutting machine, M. & H. E. Mo rton 618.894
Knitting machine stop mechanism, F. Crawford 619 142
Label holding book. Strauss & Harding............ 619.05%

Lamp, electric arc, W. E. Dennis.... ..
Lamp, electric arc, 1. E. Drohan..
Lamp, electric arc, A. Schwe1tzer
Lamp, gasolene, J. W. Hile..
Lamg incandescent, A. Graetz... . ..
Tatch for sliding doors, ete., J. J. M nday
Lath, machie for making' sheet meml

)1
618805
- 619,006

hl, Jr
L.athe, automatlc.b.] B. Clyne

618,951
Lathe tool, C. Fosby.............. 616,159
Leading machine, .I H. Ferguson.. . 619.016
Ligature receptacle. J. W. Wallace 618.923
Lightning arrester, E. C. Parham.................. 618,950
Iiquids, separating substances in the state of
suspension from, W. Rothe . 618,998
Joading apparatus, vesse] S. H. Bradford . 619,128
T.ock. See Door lock. Seal lock
Lock, A. {)1 Cushing...... 619,143
Miro .=

*. E. Arrou
Loom, E. Claviez..
Lumber stacking tru
Mail bag, G. R. Howard
Mail pouch, M. Hill..
Measuring elevator, li
Medicine time indicator, T'. F. Ha
Metal cutting machine, C. Cretin
Metal wool, machine for manufacturi t 619,076
Metals from their ores and apparams Lherefor,

extracting. J.J. ShedlOCK............. cerueunns 619,094
Mill. See Grinding mill. \ere rod mill.
Mixing machine, C. Fickelscheer................... 619,018
Motion, device for transmitting, Wagner

S@ATIC .« evve o veeeeaiee s eeeeeens et saaans 618,922
Motor. See Electric motor. Fan motor.

Mower, lawn, E. A. La
Music holder and.turner, C. Yager.
Needle, 8. 8. Roszell
Nr"rru.wer holde

|' J. Bruhns.

Nui locE, W. A. Casner......

Nut lock, Hawle & Finley. ve.. 619,255
Oils, purlfym{.y and reﬁnlug, J.C.'Henderson. . ... 619,020
Oyster tongs, W. L. Harper.......coovvuuennns 618,
Panel or grid, resnstance A C. Dinkey 618,954
Paper holder, W. D. Kilbourn.......... 618,987
Paper jogger, R. Miehle.. .. 618,892
Paper pail, H. D. Thatcher. ....... 19,0
Pavement, concrete, A. L. Johnson 618 956
Pen, fountam, S. D. Ball. 618,976
Penholders, construction of reservoir, S. N.

Westlake . 618,967
Percussion Lape and making same, I M. 618.997
Pessary, E. D. Gray 618,865
Photographic developer and process of develop-

ing, A. Bogisch........ ....c. ciiiiiiiiiiea. .. 619,066
Pipe. See Heating and ventllatmg pipe.

Piston impact engine, W. E. & E. F. Prall......... 619,221
Placket closer, A. S. Follansbee.. . 618.857
Plow, A. R. Yarbrough . 618, ‘)"“
Pole tip, J. C. Hackett........... ... 619,168
Post. See Fence post.

Post office depository, T. J. Crowder .. 618.84¢
Potato bug %atherer M. M. Murden. 718,816

Press. =sw Baling press.
Printers’ furniture, F. Wesel 61') 060

Printing or numbering devic
Propeller, W. J. Carver..
Propelling device, J. Holt.
Pulley. sash, C. H. Ocumpa .
Pulverizer, soil, E. E. Porter..
Pump, F
Pump, combined submerged
Williams & Gruenm;zer ...............
Punching machine, P, '(,reenwood
Puzzle, J. S. Hanson. .
Puzzle, playing card, M. Johnson
Pyroxy]in imitation of mosaic and manufactur-
ing same, J. R. France..............
Rack. See Clothes rack.
leWﬂY crossings, automatic electric signal for,
5 ) % 0060006000008 CBat R BaE000000s ceeneees.e 619,038

(Continued on page 110)

610.02
. 610.212
619,219
.. 618,835

619,037
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Mdvertisements.

ORDINARY RATES.
Inside Page, each insertion. - 70 cents a lme

Back Page, each insertion, = $1.00 a line
¥~ For some classes of Advefrtzsemems, 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

s tar f oot power
Lathes Automatic
Cross feed
Send for Catalogue B.
Seneca Falls Mfg. Company,
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 11:23.
Pricel0cents. For sale by Munn & Co. and all news-
S. AND SUPPLIES. CATALOGUE FR
SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI.O.

received at Publication Office as early as Thursday
morning to appear in the fuilowing week s issue.
Screw...
...cutting
9 and 11-inch Swing.
New and Original Features
695 Water St.,Seneca Falls,N. Y.
BABBITT METALS.—SIX IMPORTANT
dealers. Send for 1897 catalogue.
P SHAPERS,PLANERS.DRILLS,
L‘XV.ElB"Z"E)OT MACHINE slnop OUTFITS. TaO'l:.é

OO AAAAAAAAAAAA
‘vavvvvvvvvvv 06666 >4
o == in. MICROMETER $
© w111 measure by thous- ©
03 andths round work to €
© 4} in. and flat work &
D=3 to6in. Weighs 21 oz. g
& Price, in Is rigid and accurate. o
& case, $21.50. Camlogue of Fine Tools free. &

THE ASS. &
:; L.S. STARRETT Box 13, Atho' U S.A. &

AAAAAAAAAAAAAAAAAAAAAAAAAA[

066666 66066066669

WOODWORKINE MACHINERY.-»

For Planing Mills, Carpenters,
Builders, Furniture, Chair, Vehicle,
Wheel and Spoke Makers, etc.

B®" Correspondence Solicited.
Illustrated 312-page Catalogue free
to manufacturers and foremen.

THE_EGAN CO.
327 t0-347 West Front Street,
CINCINNATI, OHIo.

BARNES!’ .
New Friction Disk Drill.
FOR LIGHT WORK.
Has these Great Advantages:
The speed can be instantly changed from 0 to 1600
without stopping or shifting belts. Power a pplied
can be graduate% to drive, with equal safety, the
smallest or largest drills within its range—a won-
derful econorny in time and grea.t saving in drill
breakage. Send for catalogue
W. F. & JNO. BARNES co.,
2 1999 Ruby St.,, - Rockford 11,

Patent Carrying Track

OVERHEAD
TRAMWAY

for Mills, Foundries, Machine Shops, or for
Merchandise. Send for Book.

The Coburn Trolley Track Mfg. Co.,
... HOLYOKE, MASS..,

MaCabe’s Dob, Doutle Spindle Labhe

TWO lATHES IN ONE.

One a 26-inch swing for the
common run of work, and
the other a powerfully
riple=geared 4-in.
swing for heavy work.
A substantial, careful-
ly designed and well

uilt tool. Costs but

little more than an ordinary lathe.

J. J. McCABE, 14 Dev Streer, NEW YORK.

Special Machinery, Dies and Tools.

Sub = Press « Dies

For Punching and Forming Sheet
Metal. A SPECIALTY.

GEO. M. CRISWOLD,
New Works, Griswold Building,
33-35-37 Union St.,
NEW HAVEN, CONN.

IGNITION OF GAS or GASOLINE
ENGINES

solved by the use of our New
Type “S*’ Dynamo. Weight 47
p1bs., speed 1400, beigbt 10 in. Ee
dS™ is for a small generator to take
the place of Primary or Storage Bat-
teries for lgmhs%r gas or asoline
engines. us. cat-
alogue. Elbridge Electrlcal Appa-
ratus Co., Elbridge, N. Y., U. S. A,

MORAN FLEXIBLE JOINT

Steam, Air or L
Made m all sizes to stand any desired
pressure. Send for reduced price list.
Moran Flexible Steam Joint Co., Inc’d
147 'Third Street, LOUISVILLE, K¥.

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

{RAND DRILL CO.)

100 Broadway, New York.

Send for Catalogue.

Nes¢
WE SUPPLY WHAT YOU WANT, ANY
ICKNESS* SHAP

Mw‘s E*HOLE

Railway rail, inset, C. M. Dissosway............... 619,013
Railway switch, self—closmg. R. F. Carnes....... . 619,135
Railway track rails, appliance for street, S.

Buckland......... ... e . 619,069
Register. See Cash register.

Regulator. See Feed water regulator. Gas re-

ducing regulator.

Rein guide, G. W. MOITiS........coovieeiiiininnnenn, 619,205
Repair and assembling jack, H. T. Kingsbury.... 619.186
Rivet setting machine, E. A. Barber ... 619247
Rock and ore breaker, P, W. Gates.. 8,860

Rock drilling machine, W. A. Doble. .
Rock drills, die for manufacturing o
star bit, H. Q. Palmer..
Rotary engine, M. J. Bret
Rotary mternal combusnon engme

. 619,147
619,087

|3'

ga
Rule gage, proportional slide, A.

618,
Ruling machine, F. H. Van Looze 619,241
Salt cellar, H. Binley........... 88433
Sand band, Mallon & Crepeau. 9,082
Sash operator H B Sargent 618,961
Saw, hand, W. ndt 9,079
Sawmill head blocks, wing for knees on, B.’

11380 e aeohaonann00n0aaang0nnoa0gaDgR000000000000 9,130
Scale computing device, W. W. Bishop. 618,834
Scale, flour or grain, J. Doriot......... 8,983
Scissors or shears. Hobbs & Sperry 8,879
Scoop and scale, combination, W. J. Miller.. .. 618,893
Scoring board for cycling or other sports, w. H

B R AT B a8 0000000000 S EERn0000000000000000D 619,053

Screen. See Table screen. Window screen.
Screw cutting apparatus, C. F. Chase 9,139
Seal lock, A. W. Coffin.. 9,140
Seal lock, W. H. Goehrs. . 618.936
Seed dlstrlbuter. W. Ta l 9,055
Sensitized material, process of and box for pack-

ing, Stefens. ....ovenen.nn 9,097
Sewing machme. Dial & Dimond.. 619,250
Sewing machine attachment, Cain & Sangtinette 619,070
Sewing machine trimmer, C. ‘Baumann............ 618,977

Shaft and appurtenant harness, wagon, A. R. Tir-
Sha.pmg machine, (. Seymour
Sharpener. knife, W. A. Hill (relssue)
Sharpening tool, F. A. Humphrey..
Shears, G. Loffi......................
Shoe stuffer, pneumatic, F. G. Wh

. 619,157

. 618,991
Skate wheel, W. Meeker .. 618,890
Skins or hides, machine for treating, P. Leyen-

Slat weaving machine, E. Walton.
Smoke consumer, R. W. Hamann...

Smokesconiumer and back pressure reducer, J.

1) L+
Smoothing or pressmg box iron, M. Elb

Snap hook, C. E. Smith... .......o...oioiiiis ciaa 618,912
Spectacle temple attachment L. F. C. Gieberich. 619,163
Spindle. See Cap spindle.

Spindle, J. Battersby ... 619,008
Spraying device, W. A. Judd.. . 619,257
Spring. See Furniture spring.

Sprin Jer. See Fire sprinkler.

Sprinkler and nozzle, combined, G. J. Kitzing.... 619,189
Stacker, oscillating straw, J. B. McCutcheon 61

Stacker, pneumatic straw, F. M. & W. Nash 5
Stanchion, B. PTESCOU .. .. vu. wqiueneresaessennrnsnen
Steam appa.ratus tor regenerat,mg exhaust, 5111%

Steam borler, J. A. Stevens...... 9,098
Steam generator, J. H. Fournier. 9,160
Steam trap, A, Musnicki......... 619,207
Stoker, automanc D. Goff............. 618,862
Stone ¢utting machine, J. McLachlan. . 619.208
Stove burner, petroleum C. G. Holmqvmt 618,984
Stove or range, cooking, J. H. Spohn......... .. 618,914
Stov s, furnaces, etc., grate for, A. W. Walker... 619,1

Strap. See Trunk strap.
Suspender castoff, C. T. Shafer
Suspenders B.D. Wurgler..
Switch. See Railway switch,
Switch device for feed tables, F. L.
Switch operating mechanism, E. Behney
Switch operating mechanism, W. J. Harr
Table screen and fly fan, J. H. Bedingfield
Tag, shipping, J. P. Fell..
Ta klng board instrument, 14
Telephone calls, switch handle for, O. R. C
Telephonic circuits, toll counter or register for,
G. K. ’]‘hompson
Textile clamp, C. L. Weichelt.
Thill coupling, G. V. Barnes. ...
Thill couplmg, J H. Battenfield
Thill couﬁ me, Rohlm ...........
Tire, W. Bundy etal................
Torpedo coutro]lmg device, W. D. Litchfield
Towing machine, M. L. Deerin,
Towin machme.vessel M. L.
Trace holder, G. A. Hess
Trap. See Animal trap Hog trap. Stéam trap
Trap net, A. S. Chase...... ..icieerieiieneeesennnns
Trimmer. See Sewmg machine trimmer.
Trolley catcher, C. H, Ocumpaugh.... .
Trolley connection for canal boats, F.

. 619176
619,138
619,213

618 911

Trolley pole, P. H. Gilbert.........
Trolley poie and wheel, F. Kramer.
'I'runk strap, H. D. Wiard...
Truss, K. A. Kellog; .
Tubes, manufacture of, R. C. Stiefel . 618,917
Tubes or other receptacles with rubber solutlon

etc., machine for filling, W. C. Brett.. . 619,067
Twyer irou‘ F. S. Blakesley...........
Type founding apparatus, F. Wicks..
Typewriter ribbon feed mechamsm (o
T'ypewriting machine,
Undergarment, Unger & Leininger..
Valve, A.S. Hills...................
Valve, air rellef G T. Prince.
Valve and union, combined, K.

Va]ve, pressure relief, G. T. Prince..
Valve, steam engine reversing, S. M.
Vapor burning apparatus, C L. N

Vaporizer, F. C. Robinson.. 618,907
Variable diameter wheel, J 618,966
Vehicle bolster stake, T. G. Man dt. 619,083
Vehicle brake, J. B. Treat. 619,057
Vehicle, motor, C. Sterling 618,915
Velocrpede pedal toe clip, W. J. Grotenhuis 618,937
Velocipede, water, A. Rasmussen........ 619,224
Vent, automatic air, G. F. Smith.. 618,913
Vesséls, construction of, J. M. Fehrenbach 619,155
Vine clamp, F. A. Wittich. 619,062
Vise, pipe, G. F. Condit......... .. 618,840
Voting machine. D. & E. H. Davis.....0 00000 619 249
Washer. See Hose washer.

Washing machine, H. Hubbard........cccceevnee.. 619,178
Water heater, W. A. Tichenor............. ........ 19,101
Water wheel, W. A. Doble...... 619,148, 619,149
Water wheel, current, J P. Whidden. veeee. 619,005

Waterer, automatic stock. E. A. Losee 619081

Whe%l. 1See Variable diameter wheel. Water
wheel.
Wheelrim, J. Craig. .....c.oovnniireiiiiiieeiine.s 619,141
Wheel rim for cycles or other vehicles, C. W. At-
58 0710 o AP 619,246
Wheels, pulleys, etc., apparatus for manufactur-
ing, W. Malam . 619,197
Whiffletree hook . 618,960
Window screen, T 618,831
b19 198
B 618,822
Window screen, roller. T. E. Barr. .618,823, 618826 618,827
Wire rcd mill, P. 1. Day 036, 619,144
Wood scraper, C. L. Britt. .. 619,131
Wrench, J. Gardiner.... €18,859

Wrench, M. Lemley
‘Wrench, W. M. Norcross.

DESIGNS.
Advertising bookcase, R. W. E. Southworth....... 30,139
Advertising table, E. F. Dougherty.......... .. 30,140
i Booklet, souvenir, P. Hake.. 30,132

.1
Box lid, R. M. Hollmzshead .. 30,161
Chair back, Gohlke & Irwin........ .. 0000000 00T 30,138
Cmt%hes line props, body member for, M. M. nght- e
Dress edging, A. Vogt. 30,165
Fabric, H. L. Andrews.......... 30,166
Fork and spoon, combined, Wh 30,129
Game counter, E. L. Williams. . 30,158
Headlight, locomotlve.J N. B 30,146
Heater, J. S. MacKenzie 30,143
Heel plate, W. Kratz.. 30,164
Lamp, bicycle, E. L. W .. 30,150
Lamp fixture, J. F. Williams. 0 30,149
Lavatory, porcelain, W. C, Pe . 80,1

(Continued on page 111)

619,129 :

WE WANT YOUR

tobeincreased after you study with us.

SA LARY =t

Therefore, we give you the knowledge which will increase your earnin

capaclty and help you to a better position. Devote some of your spare time at home to study at a cost 80 low tha
you will not feel the outlay. Thorough courses by mail in Electrical, Mechanical, Clvll, ining, bteam,
and Sanitary Engineering, Architecture, Mechanical Drawing, Machine Desi etc. T

Books Free.

Seven years experience in teaching by correspondence.

r ite for free 1llustrated 10 page S. AL

circular,sample pages of text books, drawing plate, and booklet of letters from students all over the world.

THE UNITED CORRESPONDENCE SCHOOLS, 156 FiIFTH AveENue, NEW YORK.

Your Work ?

If you are dissatisfied 5
with your situation, your sal-
ary, your chances of complete
success, write to The International
Correspondence Schools, Scranton, Pa.,

and learn how others so situated are getting

An Education by Mail |

Students in the courses of Mechanical or Elec-
trical Engineering, Architecture, or any of
the Civil Engineering Courses are
soon qualified for salaried draft-
_ing room positions. Write
for pamphlets.
The International

YOU MUST STUDY CERMAN
By the Inductive Master Method for Educated Amer-
icans. Best system ever published. Thirteen weeks.
fifteen sentences daily. To readers of the Scientific
American I will send complete and consecutive lessons
for fourteen days on receipt of 25¢c.

A. L. HERMANN, Minneapolis, Minn.

NEW BINOCULAR.

(The Trieder.)
Small as an opera glass. More
powerful than the largest tield
Al glass. Send for Circulars.

QUEEN & CO.

¥ Optical and Scientific Instru-
ment Works,

1011 Chestnut Street,
PHILADELPHIA, PA.

If You Want the Best Lathe and Drill

NEW YORK: 59 Fifr.n Ave.

nd
ity, Cheap and Accurate.

Westcott Chuck Co., Oneida, N. Y., U, S. A,
Ask_for catalogue in English, French, Spanish or German.
FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893,

1 2 % ﬁl\utomatlc Machines

FORMING WIRE
;"53 &

from coil into shapes similar
P.0.Box 7,

to cuts. We can furnish ma-
chines or goods, as desired.
§F" Send for Circulars.

BLAKE & JOHNSON,
WATERBURY, CONN.

Tﬂl]lS {0 Fine or Rongh Work

Tools that are common and Tools that
are rare, costly and cheap Tools, and
every other kind of Tool used in any
trade you will ind described and illus-
trated in MONTGOMERY’S TOOL CAT-
ALOGUE FOR 1898. A handsome
book containing 510 pages and copious
index. Pocket size x4%4 inches, with
rounded edges and stitched covers.
Every workshop and factory in the
country should have one. Sent by
mail for 25 cents by
ONTGOMERY & CO.
New York.

105 Fultou Street,

THE EUREKA CLIP

The most useful article ever invented
for the purpose. Indispensable to Law.
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25c.
To be had of all booksellers, stationers
and notion dealers, or by mail on receipt
of price. Sample card, by mail, free. Man-
ufactured by Conselidated Snfe‘t]y
Pin Co., Box 121, Bloomfield, N.

THE FORBES
PATENT DIE STOCKS.

Two and three inch pipe can
58 be threaded by a boy using
> only one hand on a crank.

8= Send for illustrated catalogue

No. 3 Hand Machine, CURTIS & CURTIS,
Range ¥ to 2" R.&L. 6 Garden St., Bridgeport, Conn.

The Perfectlon of Pipe Threading
is admitted t obe reached when our
No. 9% PIPE ;I‘I%II&EADING

is used. As a hapd machine it isthe
only one known tifat will cut and thread
an 8 inch pipe with ease and satisfac-
tion. One valuable feature is. that it
has no arbitrary lead screw for deter-
mining style or pitch of thread to be

or ( a,m
R FG. 8
301 Curtiss St., Toledo, hio.

The Yankee DRILL GRINDER

for grinding both Twist and Flat Drills.
Grinds all sized drills from g to 2% in. Can
be set for any size in a few seconds. Gives
any desired clearance. Fully guaranteed.
¢“Can’t Grind Wrong.”’ Catalogfree @
G. T. EAMES COMPANY,
250 Asylum Ave, Kalamazoo, Mich.
howtomake$3a ay
ab:

3 n y s solutely sure; we
f

‘urnish the work and teach you free; you work in
the locahty ‘where you llve Send us your address &nd we wﬂl
explain the t L ,u ofi§
of $3 for every day’ s work ahsolmely Rnre write at o
ROYAL MANUFACTURING 'CO. Box ns° DETBOIT. IICB-

¢ "ON 9218

Sendusyouraddress
andwe wrllshowyou

PROPOSALS.

Commission
NEW EAST RIVER BRIDGE,
City of New York.

Notice to Contractors.

T FEBRUARY 3, 189,

Proposals will be received by the Commissioners
of the New East River Bridge, at their Office at No. 49
Chambers Street, in the Borough of Manhattan, in the
City of New York, at two o'clock in the afternoon of
the 18th day of I ebruary, 1899, endorsed ‘* Proposals for
Construction of Steel Towers and End Spans of the
New East River Bridge,” for furnishing the materials
for and constructm%t e Steel Towers and End Spans
of the New East River Bridge, in accordance with the
proposed form of contract and the drawings and speci-
fications therefor. All bids shak be inclosed in sealed
envelopes, addressed to Lewis Nixon, President of the
Board of Commissioners of the New Hast River Bridge,
and presented to him on that day and at that hour at
said office, and such bids will be opened in public meet-
imz by the said Commissioners on that day at two
o’clock in the afternoon.

Copies of the specifications and the general drawings
for the work, with the proposed forms for the bid, bond
and contract may be seen, and further information will
be given at the office of the Chief Engineer, No. 84
Broadway, Borough of Brooklyn, City of New York, on
and after the 6th day of February 1

Particular attention is called to the followmi! changes
which have been made in _the specifications and draw-
ings issued in February, 1898:

The first sentencein éecmon 28 of the specifications
shall read thus: “28. 1 steel shall be acid open
hearth, made bg the pig and ore process from stock
satlsfactory to the Engineer.”

The following secbion shall be inserted after Section
103 of the specifications: * Rust Joints. 103a. All foot
ggstmgs shall ,be bedded on rust joints satisfactory to

e X

Drawings Nos. 148 and 149. dated January 10, 1899. re-
place dra,win%\? Nos. 148 and 149, dated January 10, 1898
and drawing No. 163 dated December 29, 1898, is added
to the drawings.

The Commissioners require that all bidders shall care-
fully examine the specifications, drawings and pro-
posed form of contract, in order that no question as to
their meaning may arise hereafter. 1t must be dis-
tinctly understood that no changes in the quality of
the materials or of the workmanship willbe allowed, and
that the specifications will be adhered to strictly.

The contract is to be completely performed on or
before the twenty-eighth day of February, 1900.

Proposals will be made upon a form provided there-
for, and only those proposals will be considered which
are comlplete, in proper form, comply with the require-
ments herein stated, and are offered by parties of
known reputation, experience and responsibility.

Each bidder will be re uired to deposit, with his pro-
posal, in the office of the Commissioners, a certified
check for $10,000, payable to the order of Julian D. Fair-
child, as Treasurer of the New East River Bridge Com-
missioners, as security for the executionby him of the
contract and the giving of the required bond, if his bid
is accepted, wlthln two weeks after notice of the ac-
ceptance of his b

e Contrwotor w1ll be re%mredto give a bond in the
penal sum of 000, in t form annexed to the pro-
posed form of contract. with an approved surety com-
pany doing business in the City of New York, con-
ditioned for the prompt and faithful performance of the
contract and its covenants and the work thereunder.

8 by far the greater part of this work can be ex-
ecuted only by bridge establishments of the first class,
bids will be received only from such parties as have the
requisite plant and facilities, which have been in suc-
cessful operation on work of similar character for at
least one year. The bidders must be, in the opinion of

the Commissioners, fully gualified both by experience
and in appliances to execute work of this character and
importance according to the highest standard of bridge
work at the present time.

he Commissioners reserve the right to reject any
and all of the proposals oﬂ’ered and to accept any pro-
posal offered. WIS NIXON, President.

SMITH E. LANE, Secretary.

MACHINERY.

SEND FOR CATALOGUE

PATCNT SPOKE DRIVER

50% Saved on all makes of Cameras

Headquarters for Buying, Selling
and Exchanging Cameras or Lenses.
Large assortment aiways on hand.

Developing, Printing, etc.
Photo supplies of every description
at lowest prices.

§F~ Send 2c. stamp for bargain
list. Address

N. Y. CAMERA EXCHANGE 43 Fulton St., NEW YORK

FOR &xi% PIPES

BRINE
WATER
Most economical. Save: fuel.
GAST’S PATENT ASBESTOS
AIR CELL COVERING
§=F~ Samples Free.
New York Fire Proof Covering Co.,

Print Your Own_Circulars
/ sines

23 Dey St.,N. Y,

s cards,

ers, ete.,, or let your
boy combine business
with amusement and
grmt them for you.
plendid educator for
gouth and great aid to
usiness men. A full
line of hand and self-
inking printing presses
type and all printing
supplies.  Write for
Catalogue. J. F.
Dorman Co., i1 E. Fa<
yette St., Baltlmore

ARMSTRONG $ PIPE THREADING
) CUTTING-OFF MACHINES

Both Hand and Power.

Sizes 1 to 6 inches.
‘Water, Gas, aud Steam Fit-
ters’ Tools, Hinged Pipe Vises.
Pipe Cutters. Stocks and Dies
universally acknowledged to be
THE BEST. §& Sendfor catalog.
THE _ARMSTRONG MFG. CO.

Bridgeport, Conn.

© 1899 SCIENTIFIC AMERICAN, INC.

Nail CThis Bargain,

B8 Instantly adjusted by thumb. Canbesetforscrew or nut, and
will not work loose unless
ly changed. Eight inches long.

THE FRASSE CO., 21 WARREN ST., NEW YORK.

RAPID TRANSIT
WRENCH.

urpose-

Each, 35 Cents.
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Can I Become an Electrical Engineer?

For our Free, Handsomely Illustrated Book entitled
é¢Can I Become an Electrical Engineer ¢’ address

Endorsed by Every Prominent Electrical Engineer.

(Couducted under the auspices of
“THE ELECTRICAL ENGINEER.”)

The Electrical Engineer Institute of Correspondence Instruction, Dept. A,
120-122 LIBERTY STREET, NEW YORK, U. S. A.

Founded by Mathew Carey, 1185.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S. A.

(= Ouwr New and Enlarged Catalogue o f Practical and
Scientific Books, 92 pages, 8vo, a New Catalogue of Books on
Steam, the Steam Engine, etc., and our other Catalogues,
the whole covering everybranch of Science applied to the
Arts, sent free and freeof postage to any oneinanypartof
the world who will furnish us with his address.

The Rmerican
Motor Go.

Smallest, Strongest. Simplest. Runs
with Gasolme, Gas or Kerosene.
Special Motors for Vehicles, Launch-
es,ete. Ignition Outfits, Wheels, Rear
Axles, Differentials, iutches, Steer-
ing Apparatus, ete., for Motor Vehi-
cles. Motor Vehicles complete. Cut
illustrates our No. 0. No water jacket.

‘Weight 50 pounds.

=" Send stamp for Circular.
HUDSON BUILDING, NEW YORK.

Baxter Camping Speolel Diiar,

3 the .
Outfits at $10.C0 Stove Packed.
each; and the $10.00 Outfits at
$6.00 each. Stove carries cooking and
Btoveand Oven erected. gerving outfit—60 pieces. Do not let
this rare opportunity slip.
12 WELLINGTON SQUARE, CHELSEA,

‘W.E. BAXTER, Lonpon, ENGLAND.
FrankrorT, Ky, U.S. A,

Through Messrs. Harrods Store I received the *‘Camping Outfit,”’
with which I am more than pleased, and consider it—atter a wandering
career in the East, Africa. etc.. as the ne plusultraofa cookin eqm
ment and mess gear combined—a tact which no other tulfills, an
have tried a greal many to my discomfort.

Yourstaithfully, ~CLAUD HAMILTON.
8F~ Send for descriptive circulars and testimonials.
W. E. BAXTER, Frankfort, Ky.

| The RALSTON STILL

placed upon yourkitchenrange
will supply the famil y liberally
with sparkling distilled water.
Most Scientific in con=
struction. Largest guare
anteedcapaclty. Hl]ghest
award at Omaha XPpo=
sition, Endorsed by Ral-
ston Health

Send postal for booklet “B”to

The A. R. BAILEY MFG. CO.
64 Maiden Lane, N. Y.

ACETYLENE APPARATUS

Acetylene number of the SCIENTIFIC AMERICAN SUP-
PLEMENT, describing, with full illustrations, the most
recent, simple or home made and commercial apparatus
for generatmg acetylene on the large and small scale.
The gas as made for and used by the ricroscopist and
student; its use in the magic lantern. 'I'he new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057.
Price 10 cents prepaid by mail. For other numerous
valuable articles en this sutgect we refer you to page 21
of our new 1897 Supplement Catalogue, sent_free to any
address. MUNN & (0., 361 Broadway New York.

e=qis distilled water. Nothing but

@l distillation will eliminate both
organic and inorganic impuri-
ties. 'An ordinary cook stove is
all you need with

THE SANITARY STILL

to give you plenty of pure, spark-
ling ‘water, @rated with steril-
ized air. Free booklet. Our $10.00
STILL has twice the capacity
of others. “Write at once for
particulars.

CUPRIGRAPH CO., 318 No. Green Street, Chicago
THE ELECTRIC HEATER.—A VALU-

able paper, with working drawinge of various forms of
the electrical heaters, including electric soldering iron,
electric pad for the sick, etc. 6 illustrations. SCIEN-
TIFIC AMERICAN SUPPLEMENT 1112. Price 10 cents.
For sale by Munn & Co. and all newsdealers.

DON'T LEAVE YOUR KEYS

in the front door. Fasten
them to the pocket or waist-
band with a key chain secured
by the Improved ash=
burne Patent Fastener.
Slips on easily, grips like grim
death, don’t tear the fabric,
released instantly. By mail,
2 cents.  Catalogue of other
noveltws, free.
RICAN RING CO.
ox P, Waterbury, Conn.

aGraphic

MAGAZINE
PLATE HOLDERS.

> Can be fitted to any cam-
Hold 12 plates. 4x5
$10, 5x7 $12.  Catalogue
of 20 styles of Graphic
Cameras free. Special
Cameras made to order.

- The FOLMER & SCHWING
MFh. CO., 271 Canal Street. New York.

7]

E’RICES FROM ﬁ- 5““ T a% 5
TALOGU

TO CO 5 AHUEDJLT HT ROCHESTER NY

Iens or glass for gratings, J. Jacobs.. 30,145
Nut lock washer, H. V. Padfield ,104
Penholder, L. B. Lanier......... ,130
Picture frame, H. Seiffert. 0,133
Pin, safety, S. P. Tomkins........... 0,131
Puzzle box or case E. M. Scheffbuc 30,159
Refrigerator, W. M. Whitman.. 0,141
Spoon or similar artlcle A. Mille 30,128
Stove, M. P. Hynson... 0,142
Switch jaw, electric, A. 0,162
T'oy car, H. T. Kingsbury.. 30,156
Toy car body blank. H. T. g8 sb 0,155
T'oy car bottom plate, H. T. Kingsbur 0,157
Transformer casing, W. S. Mood; 0,151
Tub, D. I. Eckerson.... 30,136

TRADE MARKS.

Boots and shoes, Geor% e E. Keith Company
Cigars, Ybor-Manrara Company
Coffee made from wheat or gr:
Eye Milling Company.. ...
Cor-ets, Fellheimer & Comp:
Cotton cloth, Hewlett & Lee..
Cotton goods, Bernheimer & Walter
Disinfectants and insecticides, E. Faussig
Food for live stock and poultry, E. Rauh & Sons
Gin and whisky, J. K. Rickey..
Insecticides, F. L. Lavanburg..
Lamps, bicycle and carriage, Calcium King Lamp
(0263111 o1: % 1§20 N
Mattresses, woven wire, M. A. Hunt & Company..
Medicines, rheumatism and gout, Anti Gout and
Rheumatism Company...........ccoeeevvnnnn
Packings. Crandall Packing Company .
Shirt waists, wrappers, and skirts, women’s, Ed-
80N, MoOre & COMPANY....cceruernenreneesnnennnn
Shoes, Hayes-Partndge Shoe Company .
Sugars, refined, Henry Tate & S
Tablets for certain named diseases,

32,484
32,486

solution,
Hance Brothers & White...........cooveieeinnn. 3
Tea, J. W. Doane & Company

3
Tooth paste, S. S. White Dental Manufacturing

COMIPAINY .« e v et vevrnernnenseseenannnnnesnesnsnsencenn ,479
Typewriter supplies, certain named, Carter’s Ink
OIPANY ¢ o cevusesesnanctassaasesassssnorassenss P 32,464
Washboards, C. W. Kennon................. .. 485
Watchcases, watch movements, and jewe]rzv J.

W. Sherwood.........ccoivneiuinininneann 32462, 32,463
‘Whisky, Denison, Wakeman & Company........... 32,476
LABELS.

“ Allston,” for cotton thread, Locke Brothers.. 6,803
“ Balsamlc » for toilet paper, Scott Paper Com- e
pany - 6.7
‘“ Beacon.” for cotton thread, Locke Brothers. . 6,801
b Gebhard’s Red Lion C)ga,r,” for cigars, J. Geb- A
“ La Duizara for” cigars, ‘American’ Lithographic
(0]11) 11X 1], SRR 80 000Rg0a00E0000 8 00G0000 L0000 5,804, 6,505
“La Flor de la Vuelta,” for cigars, American Lith-
ographic Company......co..coeevveeenn evnen. 5,806, 6,807
meoln,” for cotton Lhread Locke Brothers........ 6,802
“ Mellin’s Food,” for a food for infants and inva-
lids, Mellin s Food Company of North America. 6,798
“No. 229,” for Russian Samen Getreide-Kummel,
T. Schneider........ 6,797
“Pure Lead and Z
aints and paint compounds,
. T. Raynolds Company .. 6,812
et Sta.ndard,” for snuff, Standard 5)
6.811
* Wi-mo-dau-sis,” for shoes, W. Hahn b i
PRINTS.
. Optlcura,” for a medicinal preparation, W. E
(0763 113} /6 360000000000600 B00000aaCaGaG00000a 880300000000 105

A printed copy of the specification and drawing of
any patent in the foregomg list, or.any patent in print
1ssued since 1863, will be furnished from this office for
10 cents. In ordering please state the name and number
of the patent desxred and remit to Munn & Co., 361
Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.

Canadian parents may now be obtained by the in-
ventors for any of the inventions named 1n the fore-
going list, provided they are simple. at a cost of $40 each.

f comphca ted the cost will be a little more. For full
instructions address Munn & 361 Broadway, New
York. Otherforeign patents may “also be obtained.

Rn Rlummum Gover

with your name handsomely
engraved on, and

| 100 Visiting or Business Cards
printed with the latest
stylescript type, all for

FIFTY CENTS, Postage Paid.

Agents Wanted. ‘
R. A. CHAPMAN, 40 Stanton St., New York.

C.H.CowDREY MACHINE WORKS.
BUILDERS anpD DESIGNERS oF
SPECIAL MACHINERY

MAIN® ST, BURG, MASS.

RotaryNeostyle

. STWm

5,000 Goples & 5
from one original writ- Lt
ingor Typewriting. 858
Operated by Crank, Treadle “3a
or Electric Motor. 58
Speed 70 cop- S8

ies per min-
ute.

Used and in-
dorsed by leading
firms and corpo-
rations in every
city. -
NEOSTYLE CO.

98-102 Church St New York.

¥3u USE GRINDSTONES ?

If 80, we can suppiy you. Al sizes
- mounted and unmounted, always
kept in stock. Remember, we make a
specialtyof selecting stones forall spe-
cial purposes. ¥F~ Ask for catalogue.

The CLEVELAND STONE CO.
2d Floor, Wilshire, Cleveland, 0.

MATCH FACTORY.—DESCRIPTION
of an English factory. SCIENTIFIC AMERICAN SUP-
PLEMENT 1113. Price 10 cents. For sale by Munn &
Co. and all newsdealers.

Poweriul Responsive, Durable and Emcient

REEVES”’
Variahle Speed Counter Shaft

for securing any speed without change of belt
or loss of time. Specially adapted for all
kinds of experimental machinery, Printing
Presses, Motor_Carriages, Ironworking Tools,
Woodworkmz Machinery, or any and all ma-
chinesrequiring a chanye of speed or feed. ,
¥ Send for handsomely illustrated
Catalogue *‘ S. A.” free.

REEVES PULLEY CO0.. Columbus, Ind., U. S.A.

TOMKINS HORSE BLANKET PIN.

Protect your horse and save your

bianket,
mail 10¢., or 2 hooks

%”g% and 1 breast pin 25c.
Nickel plated. S. P. TOMKINS, TILLY FOSTER, N.Y.

Your (Joportunity

Tnoestigate and Be Satisfied.

{We Propose to Purchase New and
Original Tdeas.

We build houses and sell real estate: we want new ideas
in this line, and have appropriated $20,000to pay for 112
plans orideas in housebuilding. The sender of the best

lan will receive $2,000, others 5graded downward. If you
Eave good ideas, and have $50 t0 investin a good, con-
servative and safe property of ‘‘large promise’ in.
Boston, which will bear close investigation, write for
pamphlet, maps, etc.,giving full articulars of the divi-
sion of the above mone y. Wehave had offices in one build-
ing in Boston for nearly 20 years, and are well known.

Address, FROST BROS., P. O. Box 3696, Boston, Mass.

AN ART SOUVENIR
OF THE WAR

| consisting of sixteen elegant engrav,

Once adjusted, al-
ways ready. Sent by

’ All inclosed in handsome embossed
portfolio. Size of each engraving, 6
x9inches. 4 Valuable Keepsake.
1 Complete Set, by mail, 25c¢.
s A THE HERO MFG. & SPECIALTY CO.
REAR-ADMIRAL 31 Broadway, New York City.
DEWEY. §=F™ Agents Wanted Everywhere

A Million Testimonials
D

are not so convincing as the
we offer on every Incubator we make.

30DAYS TRHIAL FREE

50 chicks from 50 eggs e
You candoaswell. Séqnyd =
4c, for No. 10 Catalogue.

BUCKEYE INCUBATOR CO0. Springfield, Ohio.

, EASY TO OPERATE.

Any boy or girl can be successtul with
THE MONITOR INCUBATOR,
A Autom atic regulator. It makes strong and
Jhealthy chicks. We pay freight. 100-egg Old
& Hen Incb. and Brooder $10. Catalogue Free.
‘The Monitor Co. Box 61 Moodus, Conn.

ings of the Army and Navy Heroes- |

One to 25 tons daily ca-
gacxty Challoner’s

ns, Oshkosh, Wis. c%’lACHINE

MACHINES, Corliss Engines, Brewers’

REFRIGERATION
and Bottlers’ Machinery. THE VILTER

ICE MFG. CO., 899 Clinton Street, Mllwaukee, Wls

MODEESS i b, i
TURBINES

CATALQGUF—S FRE
MODEL WORKS
I93 CLARK CHICAGO.

§F" Send for Catalogue “M’;

sijﬁnséﬁel'.st hio, ﬁ gOA

WOR |(. of all kinds designed and
fected. Secrecy guaranteed. J.C.
ING M ODELS Seyl, 181 Madison St., Chicago.

EMERY Wanted at once, Foreman for an Emery
» Wheel Manufactory. State age, ex erience
and salary expected, to EMERY, Box 773, ork.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
chinery, E.Konigslow & Bro., 181Seneca St.,Cleveland,O.

GRIND'NG Mlll FOR ALL PURPOSES.

Bogardus Patent Uni-
ve&sa] F}ccentric Mill.

Address J. S. & G. F. SIMP=
N, 28 Rodney Street, Brooklyn, N. Y,

l 8. MODELB&EXPERIMENT&LWORK SMALL MACHINERY|
NDrEE\-Tulé'gisil'-rc NEW STENCIL WORKS 100_NASSAU ST N.Y.

WANTED
as to condition,
JAM

ES

Experimental & Model Work

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

FINNISH PATENTS

PATENTTITOIMISTO. PATENT OFFICE.
Petterson & Steenroos, Helsingfors, Finland.
chinery, Models, Pat-

INVENTORS [z

Also patented novelties by contract. Eagle Tool and
Metallic Mfg. Co., Cor.5th & Elm Sts, Cincinnati, O.

To purchase first class Foot Power
Lathe, screw cutting (xwe particulars
maker, gize, accessories, ete.

N. BfszbF, Plainville, Conn.

W e make Special Ma-

GAS# GASOLINE E

ATER MOT
BACKUS WATER MOTOR CO. NEWARK N.J U. 5. A.
VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE R. I

Box 25,

THE CYPHERS
Incubator and Brooder §

The Only Practical System of Incubation.

Moisture Self-Supplied and Regulation Ab-
solute. Produces Strong, Healthy Stock.

s GOES FREIGHT PREPAID.
Send 10c. for fully Illustrated Catalogue to the

CY PHERS INCUBATOR CO.

Wayland N.Y.

INI}UBATURS

U Get our 148-page
Buccesstul Incu bator and Brood-
; er catalogue, fully illustrated. Con-
ains useful hints on poultry rais-
ng and important information
not in others. Mailed for 6 cents
e amps. Worth a dollar.

DES MOINES INCUBATOR CO., Box 75, DesMoines, lowa.

Model Makers and Manufacturers. Experience, fa-
cilities, etc., enable us to offer low prices. Chicago
Model Supply Co., 66 Sheffield Avenue, Chicago, Il

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.

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

Patents taken through Munn & Co. receive
special notice, without charge, in th

Scienfific American.

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

MUNN & Co. 61 eroaaway, New York

Branch Office. 62 F St., Washington, D. C.

This $30000 Launch for $200.00, guaranteed or money
refunded. Also builders of Row and Sail Boats.
Send stamps, 10c., for catalogue, specifying line required.

RACINE BOAT MANUFACTURING CO., CHicaco

LARGE LATHES WANTED that will swing 60’
over the carriage. Compound rest, with cross teed. 16
ft. between centers preferred. Alsc One Heavy Pla=
ner, platen 36"’ wide, 13 or 14 ft. long. Send description,
lowest price, and state where same can be seen, tO
Box 164, Worcester. Mass.

YOU CAN MAKE $100.AWEEK !

0WN YﬂUR OWN' SHOW, cOMPLETE DuTFIT-$ 100,
MOTION, F/LM5 & MACHINES.
GREAT PASSION PLAY & 500 OTHER SUBJECTS

S. LUBIN, L ARGE ST MFR. PHILADELPHIA P.A.
DID YOU EVER COLLECT STAMPS?—

There is much pleasure and money in it. For

onl cents we will start you with an Album
} (’FE)O differentstamps from Cuba, Phil. 1sl.,
Porto Rico, etc., and our 80-page llst. etc. We
Buy 0ld Stnmps. Standard Stamp Co.,St.Louis,Mo

FOR SALE. N

Patent Right No. 615537. The most DA
complete Street Bweeper ever invented. @
Gathers and selects the fine from the

coarse. Dustless, simple and durable.

A fortune for the right man or & com- ™

l)nny Address A. C. A. DUPUY,
702 La Harpe 8t, New Orleans, La.

CLUTCH PULLEYS.

R0oAD MOTOR ENGINES,WHEELS & TIRES,
EXPERIMENTAL AUTO-CAR WORK.

SINCLAIR-SCOTT CO. BALTIMORE, MD.

DRY BATTERIES.—A PAPER BY L. K.
Bohm, treating of open circuit batteries, historical dry
batterles. modern dry batteries, Hellesen’s battery,
Bryan’s battery, Koller’s battery, and tne efficiency of
dry cells. With three illustrations. Contained in_ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 1001, Price
}10 celmts. 1o be had at this office and from all news-
ealers.

“ NEW STANDARD »
NECKTIE PIN OUTFIT,

By mail, prepaid, ONE DOLLAR.
Unlike all others. The smallest,
g Deatest and most,_durable ever placed
on the market. Liberal discount to job-
bers WILLIAM ROCHF‘,,‘ Inyentor

d Sole Manufacturer. 25 ? Green-
wich Street, NEW YORK, U.S A.
PALMER Stationary
and Marine Gasoline En-

ines and Launches, Motor

agon Engines, Eneine

Castings, 'umping En-
gines. Send for catalog.

"PALMER BROS.,

MIANUS, CONN.

alogue. 40 engravings.

Our Folding Boats are puncture proof. Galvanized steel ribbing. For hunting, fishing, exploring and famil
pleasure. Walter Wellman took them on his polar trip. Lieut. Schwatkﬂexploreg
the Yukon with them. Awarded first nreminm at

World’s Fair. S
KING FOLDING CANVAS BOAT CO.,

end 6 c, for cat-
lamazoo, Mich.

16

PIERCE VAPOR LAUNCHE

$150 anp Up.
STATIONARY AND PUMPING ENGINES.

PIERCE ENGINE COMPANY

© 1899 SCIENTIFIC AMERICAN, INC.

14 Ft. FISHING LAUNCH.

Send for Catalogue Stating Size.

to 20
Feet,

17TH STREET RACINE- WIS,

17 N.
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Sometbmg for Nothing_»

1t i8 pretty near
nothing when
you can ride 20
~ | miles over ordi-

nary level roads
|on a gallon of
- | fuel. The

Winton
| Motor
Carriage

4| plicity and ease
2 - of opelliatiotn
Price $1,000. No Agents a?m‘g‘;ge, g;;.rlg
to secure spring delivery. Catalogue for the interested.

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.
TRADE MARK

11
PEGAMOI
ALUMINUM PAINT.

Latest application of Aluminum. Looks like Frosted
Siiver. ashable, Untarnishable, Water, Oil and
W ‘atherproof. Durable. Easily Applied. Bicycles,

acth, Radiators, Pipes, Metal Work, Machinery, Dy-
na.nos, Motors. A.)pamtus. Arc Lamps, Sockets, Brack-
ers, Cars, Stations, General Decoration, etc. Sample
bottle, by mail, for 25 cents.

THE AMERICAN PEGAMOID CO., 348 B’way, New York.

Standard Typewriter

New Models 6, 7 and 8.

JYCKOFF, SEAMANS & BENEDICT,
327 Broadway, New York.

ARITHMETICAL
ALL 208 en

solvedrapldly aud accurately
by the Comptometer. Saves
60 per cent of time and entire-
ly relieves mental and ner-
vous strain. Adapted to all
commercial and scientific
computation, Whydon't you
get one? Whrite for pamphlet.
FELT & TARRANT MFG. CO.
52-56 ILLINOIS ST. CHICAGO.

TANKS

Correct
Workmanship

Low Prices.

Get our 1llustrated Catalogue.

W E Caldwell Co., %%%‘Es#‘;"ﬁ%ﬁ"i%‘%%:

Takes the place of springs and mattress combined;
a perfect sanitary mattress; the most comfortable in
the world for Home use, Hospztals Ships, Yachts, Boats,
etc. Absolute rest and perfect health. The cheapest an
best made. Send for catalogue and prices.

MECHANICAL FABRIC .CO., Providence, R. I., U. S. A.

ACHOPTGL

765 S. CLINTON ST.
KOCHES

ouaﬁf‘crcnnomﬂrc

BEATEN FOR QUALITY OR PRIGE;\IB

N'T BE

Water H
to perfection.

several patents.

and return pipes.
circulation o

of hot water for

€ Heatencook ” Range as it appears when set up in the kitchen.

< HEATENGOOK ===

THE KITCHEN FIRE BY HOT WATER.

The *“ Heatencook ” Ranrge is a Combined Cookm%
eater. It

water being stopped b,
radiator, the radiators remaining cold.
heat an entire house ot moderate size— only one fire in the house.

‘“ Heatencook  has been in useforfive years.
giving the greatest satisfaction in many most delightful homes.
what you vignt Send for catalo

OOMELL, SCH

HOUSE HEATING FROM

sStove and Hot

1t is unequaled as a cookstove akes, roasts, etc.,

The range is made in the most substantial manner and is
finished in first-class style, It is not an ordinary range with an attach-
ment, but is designed especially as a heater and cooking stove combined.
It weighs 2000 1bs. and
for summer or winter use. It is perfect in all respects, and is protected by
The house is heated b
placed in the different rooms and connected to the * Heatencouk” by fiow

is six feet high. An adjustable fire-pot is provided

hot water. Radiators are
In summer time the radiators remain full of water. the
closing valves attached to each
The * Heatencook” system will
Plenty
bath and kitcben sink. Very economical in fuel. The
About 1000 ranuges are now
It is just
all particulars. _Address

ﬁle and get
& CO., Limited, YOR K, PA.

There is no Kodak but the Eastman Kodak.
By the

KODAK
SYSTEM

of film photography the instru=
ment loads and unloads in broad
daylight.

The film is putup in cartridge
form and 1is ﬁer fectly pro-
tected from light by a strip of
black paper extending the full
length of the film and several
inches beyond each end.

To load: simply insert this
cartridge inthe Kodak; thread
up the black paper; close the
camera and give the keya few
turns, thus brmglng the film into position.

The picture taking may then begin.
The roll of a dozen exposures being com-
pleted the black paper covers all, and the
cartridge can be removed as easﬂy as it
was inserted.

Film Cartridges weigh ounces where
plates weigh pounds and are non-break-
able. All Kodaks use light-proof film
cartridges and load in daylight.

Kodaks $5.00 to $35.00.
EASTMAN KODAK CO.
Rochester, N. Y.

FiLM
CARTRIDGE.

Catalogues free at the
Yealers or by mail.

NG|
o

oFlRE
NO BOlLER

Al vanetles at lowest prices. Best Railroad
Track and %on or Stock Scales made.

CHARTER GAs ENGINE COMPANY
BOX STERLING, |
S(}ﬂ]ﬂS é‘é%‘inlg"“%a‘é%‘iies,%fé?‘c‘ii’s lnoinging Sares

Money. Llscs Free. CchGo DLALE 'Co., Chicago Il

TELEPHONES

For Long Distance. - $7 15 each
For 5 to 15 Mile Lines

Short Distance Tele ’hones. 2 75 (0
Carbon Cylinder Batteries, . 25 ¢
Battery Table Lamps, . 150
Medical Batteries, 3B«

DYNAMO CASTINGS,
Send stum% for complete catalogue o_f Electri-
Specialties and Supplies.

MIANUS ELECTRIC CO., - Mlanus. Conn.

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

GAS ENGINE

for 8150, less 10% discount for cash.
Built on interchangeable plan. Built
of best material. Made inlots of 100
theretore we can make.the price. Box-
ed for shinpment, weight 800 pounds.
Made for Gas or Gasoline. Also Hori-
zontal Engines, 4 to 30 borse power.
8=F~ Write for Special Catalogue.

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

WE HAVE
NO AGENTS,

but have sold to the user
directatfactory prices for
-8ix years.

‘the past twent;

A

This Extension-Top Surrey with
double fenders, complete with side
curtains, nprons, lamps, and pole or
shafts, for $72.

Justas zood a8 retails for $110.

‘We ship any where for ex-

amination.

This Donblo Bugey l{nrnpss,
$20, as good as sells for $30.
ness in the world

to the consumer exclusively.
Rockaways, Surreys, Traps, Phaetons,
Driving W agons,
Wagons, Spring Wagons, Delivery

Everything
Fully Warranted. We
are the largest manufac-
turers of vehicles and har-

selling §

Our line consists of
Stanhopes.
op ‘Buggies, Open and Top Ro:

Wagons, Milk

Wagons. Wagonettes and all styles Of Harness.
Send for Large Free Catalogue.

ELKHART

Carriage and Harness Manfg. Co.,
ELKHART, INDIANA.

W. B. PRATT; Secy.

Many heads and many hands combine to
produce that marvel of scientific construc-
tion and mechanical skill—the

Ruby Jeweled
Elgin Watch.

Each one has a life time of accurate service
—a third of a century’s test has gained for
it the title of

‘““‘World’s Standard’’ Timepiece.

An Elgin Watch always has the word “Elgin”
engraved on the works—fully guaranteed.

SUBMARINE TEIEGRAPH.—A POP-
ular article upon cable telegraphmg SCIENTIFIC AM-
ERICAN SUPPLEMENT 1134. Price 10 cents. For sale
by Munn & Co. and all newsdealers.

ON GUNS TOQLS &CYCLES {
S FANNOCITIN Y EN

CHBESLYACO.CHICAGO ILLUSA

The Little Giant Fire Extinguisher.

Price $2 each. West of the Mississippi, $2.50 each.
(To unseal, twist the handle.)

The Little Giant gets better results on fire than
extinguishers costing from $15 to $25. The only fire
extinguisher indorsed and used by the Fire and Marine
Insurance Companies, as a whole, in New York City ;
4lso used in tbe New York Fire Department. Every
Municipal building belonging to New York City is
equipped with this extinguisher; also adopted and used
by the United States Navy and United States Army.
Ligbt, cheap, simple, durable and efficient.

Have extinguished hundreds of accidental fires in the
past two years. Never fails to put out fire. Needs no
care or attention. Any child can work it. No acids are
used and no gases are generated until the solution
comes in contact with fire, thus preventing explosion.
This cannot be saldG(i%’Nany other fire extinguisher in

the world. (=&~ TS WANTED.
0=~ Books and pamphlets sent FREE on application.
Our book of 50 pages describing accidental fires extinguished,

you will find most interesting.

We guarantee every extinguisher, and when

used at accidental fires they are rep’laced with

new ones by ﬁlvmg us atestimonial of the fire
acknowledged before a notary public.

The Little Giant Fire Extinguisher Co., 22 Liberty St. N.Y.
THE IMPROVED

MARINE ENGINE

We are the oldest builders and
guarantee superiority. I'wo cy-
linders in one casting. Occupies
lessspaceand weighs less for its
power than any engine
., made. Can be used wher-
ever power is required.
Either stationary or ma-
rine.- No fire, no beat, no
smoke. No licensed engm-
eer required. Send for cat.

SINTZ GAS ENGINE CO0., Grand Rapids, Mich., U S.A.

GRINDING MATERIALS
IN ALL FORMS. .
THE CARBORUNDUM CO., - NIAGARA FALLS, N. Y.

A WONDER IN WHEELS

Bicyclists who desire safety under all conditions, who are fond o f coast-
ing, but like to have their machine under complete control in

every emergency, should try the

EGLIPSE BICYGLE

by holding pedals still. You coast with

releases it. Simple, Safe, Sure.

ECLIPSE BICYCLE COMPANY, Box X,

with Morrow Automatic
COASTER AND BRAKE.

The rear sprocket has an Automatic Clutch which is thrown out of gear

feet on pedals.

rmssure upon them instantiy a pplies brake, forward pressure as quick
Write for particulars and prices to

Back

ELMIRA N.Y.

© 1899 SCIENTIFIC AMERICAN, INC.

Foot Power, High Grade

W. P.Davis Mach. Co.,Rochester, N.Y.

LATHES

Cnbune * BICNQS

$50.00 and Upward.

THE BEST IN THE WORLD.

=™ Handsome illustrated catalogue describing our
full line of twenty-three models mailed free.

Che Black fg. @o., €Eri¢, Pa.

¢alcium Ring
Lamp,

BURNS ACETYLENE GAS.
No 0il, Wick, Dirt or Smoke.
Get the Best. Price $3.50
Agents wanted in every town.

CALCIUM KING LAMP CO.,

&

Waterbury, Conn.
tastes.
Supplementary Springs De-
signed for Export Trade.
a Universal 7§ clamp for either %
direct or T post.

TS HONT MFG. C0. _ogp
WEesSTBORO, MaAss.
*-DH D>

Buy Telephones =
THAT ARE GOOD--NOT ‘* CHEAP THINGS.”
our apparatus and guarantee our customers
against loss by patent suits. Oui' guaran-
teeand instruments are both good.
WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clinton St.. Chicago.
exclusively in the United States.
1] . .
American-Hunnings”’
TELEPHONES.
T itters, Magneto Bells and Tele-
pﬁgggm:l»wnchboards Over 200,000 o
d N Departments. In
3%’3:1% nggteanleng%gy Ofelljme whether
sinele line or metallic circuit and number of
telephones to be used on one line. [# Send
it for catalogue *‘S. 4.’

@ In various styles to suit all 4
g™ Send for catalogue“S. A.”
The difference in cost is little. We guarantee
Largest Manufacturers of Telephones
our telephones in_successful Operanon
AMERICAN ELECTRIC TELEPHONE CO.,

Newark, N. J.

136 Liberty St., N. Y.

N& 32 S.Canal St.
hicago.

173 South Canal St., Chicago, Ill.
EES NICKEL
< gb AND .
a3 Electro-Plating
28 Apparatus and  Material,
S2 THE
o= Hanson & VanWinkle
24 = Co.,
=
o=
£x
n<

A COMPLENE ELEGTRICAL LIBRARY

By PROF. T. O'CONOR SLOANE.
AN INEXPENSIVE LIBRARY OF THE BEST BOOKS
ON ELECTRICITY.

For the Student the Amateur, the Workshop, the Electri-
1 Engineer, Schools and Colleges.

Lompnsmg five books, as follows:

Arithmetic of Electricity, 138 pages, - - $1.00
Electric Toy Making, 140 pages, . =- - 1.00
How to Become a Successful Electrician,189 pp. 1.00
Standard Electrical Dictionary, 682 pages, - 3.00
Electricity Simplified. 1568 pages, - . 1.00

The above five books may be purchased singly
at the published prices. or the set complete, put up ina
neat folding box, will be furnished to readers of THE
SCIENTIFIC AMERICAN at the special reduced price of:
Five Dollars. You save $2 by ordering the com-
plete set. Five volumes, 1,300 pages, and over
450 illustrations. @& Send for full table of con-
tents of each of the above books.

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

FIRES

are nnknown
wn

CA S O I.I NE
ENGINE.
Insurance Compa-
nies give it a third
lower rate than a
steam engine.

Olds Gasoline Engine Works. Box 418, Lansing, Mlch

JESSQP'S STEEL %t

FOR TOOLS, SAWS
WM JESSOP & SONS L'2 31 JOHN ST. NEW YORK-

PRINTING INKS

The SCIENTIFIC AMERICAN is printed wita CHAS
ENEU JOHNSON & CO.S INK, Tenth and Lombard

Sts., Phx)adelpma, and 47 Rose St., opp. Duane, New York





