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Bight locomotives would haul *Oceanic * on the level at 22 miles per hour. Weight of * Oceanic ” represented by two trains, each of 433 cars and 3 miles in length,

Powerful Rogers’ Consolidation for the Illinois Oentral Railroad,
THE HORSE POWER OF AN OCEAN LINER AND A LOCOMOTIVE COMPARED.—[See page 199.]
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THE ISTHMIAN CANAL SURVEY.

We recently had occasion to protest against the
Hepburn bill for the immediate construction of the
Nicaragua Canal on the ground that it was stupid and
unfair to the President and to the Commission to
bring in such a measure before the President’s Isth-
mian Canal Cominission, which has been appointed
for the purpose of determining which was. the best
possible route across the Isthmus, had had time- to
complete its labors and present.its report. - On more
than one' occasion we have drawn attention to the
fact that the obviously proper thing. todo before un-
dertaking 'any active construction; is.to make certain
that the location selected ‘is, all things considered, the
best that-can be chosen. .In the first place, it is by no
means clear that Nicaragua offers:a bettér route than
Panama ; indeed the balance of evidence thus far ad-
duced would seem to provethe contrary.: Moreover,
it is quite poussible, as we have frequently pointed
out, that careful investigation would show that there
is a third alternative route superior to either Pana-
ma or Nicaragua.

General P. C. Hains and W. A. Noble, members of
the Isthmian Canal Commission, have recently re-
turned to this country, and in the course of a press in-
terview, have made certain unofficial statements which
would seern fully to justify even to particulars, the atti-
tude taken by the SCIENTIFIC AMERICAN with refer-
ence to the Hepburn bill. . The investigations of the

commission, we are told, have shown that the underly- -

ing strataof the site of the big Ochoa Dam, on the Nie-

aragua Canal, are not so satisfactory as.was at first.

reported, and though it is still considered practicable
to build a reliable dam at that place, it is evident that
the cost would be greater than estimated by previous
comissions. While the route of the Walker Commis-
sion is pronounced feasible, the expectation that se-
rious difficulties would be encounteredin the construe-
tion of a satisfactory harbor at Greytown is confirmed.
Mr. Noble stating that a big jetty would: have.to be
constructed through the shifting sands, and that con-

tinual .dredging:would be necessary to keep the chan- ~-
“of an underground tunnel beneath Broadway, which

nel clear.. Mr. Noble seems to have fully-endorsed - the

‘statements. made by the Panama Canal delegation in-

the -preliminary: hearing last year :at. Washington:
The general tenor of Mr.. Noble’s remarks is to the
effect that the American Commission-found that this
canal company was doing, and apparently is capable
of accomplishing everything that it has promised.
Particularly significant is the fact that our commission
found that the Panama Company had a feasible scheine
for controlling the Chagres River, a feat which all the
world has considered impossible of execution.

The most significant statemnent of all, however, is
that which refers to the possibility of finding a third
alternative route across the Isthmus.” Mr. Noble is re-
ported as saying that.what is known as the Atrate
location presents a ‘‘good route,. perhaps the best
route, feasible and short” and in his opinion, ‘less ex-
pensive to build.”

Athough the remarks of the returned members of
the Commission were. entirely unofficial, and were ac-
companied with the statement that no report of any
kind had yet been made, they furnish- much :food for

thought ; and we respectfully .commend-them to the

consideration of those members of Congress,- who
would rush the country into. the-immediate construc-

tion of a particular canal before-they:know-whether:-it

is the cheapest and best that’could-be built.

>

THE DESIGNS OF - LAST -YEAR'S BATTLESHIPS
AND  CRUISERS.
The hoped for removal of the deadlock occasioned
by the refusal of the last Congress.to authorize the
armor for the néw battleships and cruisers authorized

at the last session, has encouraged the Construction De- ..

partment to proceed with the details of the designs. It
is stated by a member of the Construction Board that
the battleships will be about 13,500 displacement and
18 knots speed. The main battery will consist of four
12-inch guns in two turrets, one forward and one aft,

" merchant marine, it is farsighted and successful.
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and four 8-inch guns in two turrets located upon either
.beam and sufficiently to the rear of the forward 12-inch
turrets to escape interference. There will also be four-
teen 6-inch rapid-firers carried in broadside. This is
an extremely formidable battery, far more powerful
than is carried by any existing ship in the world to-
day. The decision with regard to the location of the
8-inch gun is not absolutely final, however, for should
the forthcoming gunnery trials of the ‘¢ Kearsarge?”
prove to be satisfactory, it is possible that the 8-inch
guns will be placed above the 12-inch on the double-
turret system.

The armored cruisers are to be magnificent vessels of
14,500 tons displacement and 22 knots speed, the bat-
tery consisting of four 8-inch guns in two turrets and
an unusually large number of 6-inch rapid-firers carried
in broadside.

BREAKING GROUND FOR THE RAPID TRANSIT TUNNEL,

Among the red letter days in the history of New
York City, Satarday, Mareh 24, 1900, mnust ever hold an
honorable position as having witnessed the ceremonies
inaugurating the actual construction of the great
underground Rapid Transit Railroad.

Never has any great city, ancient or modern, under-
taken a: work of improvement which in its present
scope and future possibilities could compare with the
vast underground transportation system which is thus
begun. Great, in the aggregate, as are the various
tunnel roads of London, they have been built as sepa-
rate and unrelated units, and they have taken many
decades to reach their present iluportance;' whereas,
the system now.commenced in this city has been de-
signed as.a single system to meet the carefully con-

sidered needs of the city. Having exhausted the pos-

sibilities of above-ground transportation, New York,
which, by reasons of its peculiar topographical situa-
tion. has the most complex and difficult transportation
problem to deal with of any in the world, has been
driven to the underground system as presenting the
only practical and adequate relief from its difficulties.

The spot chosen for turning the first spadeful of earth
was immediately in front of the steps of the historic
City Hall and above the terminal loop which will en-
circle the City Hall Park and form the present southern
terminus of the road. The ceremony of turning the
first spadeful of earth was performed by the Mayor.
Addresses were delivered by the Mayor and by A. E.
Orr,. President of the Rapid Transit Commission, a
gentleman to whose indefatigable efforts the present

successful issue of the labors of the Commission is
Jargely due.
‘erations by a plaiu, bronze tablet, set in position not

The spot will be indicated to future gen-

farfrom the spot where in July, 1776. the Declaration
of Independence was read to the American troops in
the presence of General Washington. The tablet will

contain the names of the Mayor, the Rapid Transit

Cowmnmissioners, the Chief Engineer, Williamn Barclay
Parsons. the contractor, John B. MeDonald, and Au-
gust P. Belmont, the President of the Ra.pid T'ransit
Subway Construction Company.

The.inaugural” cereinonies have a special interest~for

the SCIENTIFIC AMERIEAN, in view of the fact that,

this wonth exactly thirty years ago saw the opening

in 'some respects -anticipated the great work which is
now to be undertaken. It is well known to our read-
ers that.the late’Aifred Ely Beach was early impressed

T

with the advantages of underground transit, and had .

such faith in the possibilities of the system that he
organized a company and built a preliminary length
of tunnel which by a curious coincidence lies within
a stone’s throw of the scene of the present ceremonies.

@
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GERMANY’S NAVAL PROGRAMME—A LESSON FOR
THE UNITED STATES.

Whatever may.be said of the policy of the present
Empe}or of Germany in general, it mmnast be universally
admitted, that as it effects the interests of thenavy and
Of the
many - momentous problems which the young Kaiser
found eonfronting him on his accession to the throne,
there is none to which he has addressed himself -with

greater zeal than to that of raising Germany to a-

high position in the strength of its merchant marine
and in the numbers and efficiency of itsnavy. At his
accession he found a navy which was only less obsolete
than was ourown in the year 1883, when we commenced
the construction of ‘modern steel vessels and for the
first few years of his reign new ships were added to the
German fleets in the: haphazard. methods which were
characteristic of the naval growth in that era, and, un-
ha.p'pi]v still characterize the provisions for increasing
our own navy to-day.

In-the year 1898, chiefly through the exertlons of the
Ewmperor, Germany inaugurated a system of warship
construction which bids fair to become general amnong
the.navies of the world. - Realizing the great length of
time which mustintervene between the voting of funds
for construction and the actual completion or a war-
ship, and probably being desirous of placing the ques-
tion of the provision of necessary new ships beyond
the accidents of party politics, the Government passed,
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in the year 1898, what was known as the naval septen-
nate programwme. This bill provided for the construe-
tion of what was practically a new navy, the cost of
which was to be spread over a period of seven years,
although a final modification limited the period to six
years. In addition to new torpedo boats and gun-
boats, the bill provided for the raising of the strength of
the navy by the year 1904, to that of seventeen battle-
ships, eight coast defense vessels, nine large cruisers,
and twenty-six small cruisers. The new construction
involved called for seven new battle ships, two large.
and seven small cruisers, besides new gunboats and
torpedo boats to take the place of obsolete vessels of
these classes that will be removed from time to time
from the active list. The total expenditure thus
authorized was $103,000,000, and the whole of the ships
are to be in commission by the close of 1904.

The system providing for mew ships in the United
States is the antiquated one of authorizing the con-
struction of so many vessels and sometimnes none at
all, at each annual meeting of Congress. The growth
of the navy, a matter of the highest national import-
ance, is, therefore, dependent upon the particular
mood in which each Congress may happen to find
itself. The perilous uncertainty of the system is
shown in the fact that at this moment we are in
danger of losing our position as the third naval power
in the world to Germmany, whose septennate programine
gives her at the present moment a long lead over this
country. An interesting comparison of the relative
strength in 1904, of our navy and that of Germany, has
appeared from the pen of Commander J. D. Jerrold
Kelley in a recent issue of The New York Herald, in
which it is shown that the German and United States
fleets will be approximately equal when Germany’s
septennate scheme is completed in the year 1904. The
comparison would be more gratifying were it not for
a couple of important ‘“ifs” with which it is prefaced,
for it is assumed that Congress will agree to the new
construction recommended. by the House Committee
and commented upon in our issue of last week, and
that these ships and the battleships and cruisers of
the ‘‘New Jersey” and the ‘‘California” classes,
authorized last year, will be completed by 1904.

“As a matter of fact, however, the ships of the latter
class are at present held up for want of the necessary
armor, and the ships of this year’s programme may
yet fall a vietim, like those of last year, to the:political
exigencies of Congress. Unless the present Congress
take favorable action, the year 1904 will find the
German navy preponderating over our own to the
extent of six first-class battleships and three large
cruisers, representing -together an advantage of no
less than 110,000 tons in armored ships. A compari-
son of the number of vessels shows that. Germany
would possess nineteen first-class battleships against

_our twelve, and twelve large cruisers.against our nine.

And it must be rememnbered  that warship construction
is [so long-drawn-out, that- no amount of subsequent
energy could compensate for'the loss of twelve months’
time thus incurred. It is to be hoped that in view of
these facts ‘Congress will not fail to authorize the new
construction recommended for this year, and the neces-

sary armor for the ships of this and last year’s pro-

gramines.

So.much for the year 1904, What of the years that
follow it ? Germany is so well satisfied with the sep-
tennate scheme that the Emperor has had the far-
sightedness and courage to have prepared another and
much more ambitious programme, which will provide
for the growth of the German navy up to the year 1920.
The number of battleships contemplated for 1904 is to
be doubled by the addition of nineteen new ships, giv-
ing a total of thirty-eight, while the navy is to include
at that date twenty large cruisers and forty-five pro-
tected cruisers, the new ships thus provided for having
ajtotalldisplacement of 400,000 tons. Notonlyis thecon-
tinuity of the construction work ensured for two de-
cades, but adequate provision is made for the construc-
tion of the necessary docks and harbors. The total cost
of this construection will be $465.250,000 which is to be
raised by a schewe of loans and revenue taxes.

The question naturally arises if we are in danger of
falling so far behind Germany by the year 1900, where
shall we stand at the close of the year 1920? To leave
such an important matter as the authorization of the
new warships to the caprice of the naval committees
of each current year, while our competitors, with com-
mendable farsightedness, are establishing programiues
that reach two full decades into the future, is to expose
ourselves to the danger of being hopelessly outmatched
at some future eritical period :in our foreign relations.

-—4+8>

THE STEERING OF MODERN,
SHIPS.
The statistics of steamship disasters for the year

SCBEW-PROPELLED

1898 showed that 42 per cent were caused by strandings

alone. Startling as the fact may be to landsmen, ship-
owners and marine underwriters are well aware of the
large ratio of losses due to vessels running ashore; as
compared with losses due to collisions, - founderings,
and other accidents of the sea. After we have elimin-
ated the strandings, known to have been due to fogs
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and heavy weather, or to errors of calculation, or to
carelessness on the part of the officers in charge, there
is left a considerable number of casualities of this kind,
of which a satisfactory explanation has never been
given, and probably never will be. One of the most
recent and significant instances is to be found in the
recent loss of the ‘* Mohegan,” off the southern coast
of England.

The remarkable disparity between the figures repre-
senting what we might call deep-sea and shoal water
disasters, naturally raises the question as to whether,
after we have exhausted the possible and probable
causes, or combination of causes, of such an appalling
list of strandings, there is not some other and unsus-
pected force at work against which no amount of care
on the part of the navigator can avail. The subject
was discussed at considerable length by the late Cap-
tain Cornelius W. McKay, in a paper which is pub-
lished for the first tiine in the current issue of the Sup-
PLEMENT. Mr. McKay’s explanation of these marine
disasters is suinmed up in the statement, * it is respect-
fully submitted to the nautical world that the modern
twin-screw ship does not always sail as she is pointed ;
in fact, that she cannot.” The author argues that the
extreme length of the modern merchant steamer
renders it extremely difficult properly t.o control her
course by means of a rudder acting at its rear end;
and he argues that under certain conditions as, for
instance, when wind and sea are acting on the bow and
the helm is thrown over to counteract the effect, the
resultant motion of the vessel is in a direction which
makes a greater or less angle with the line of her keel.
It is pointed out that if a modern Atlantic record-
breaker should vary in her course only one degree it
would have no serious consequence in the navigation
of the Atlantic Ocean, but that ‘* one degree more or
less might mean something when dusting the white-
wash off the lighthouses on the shores of the English
Channel in the endeavor to cut time.”

While we are not prepared to agree with all of Capt.
McKay’s conclusions, the subject is worked out in an
ingenious and very readable manner, and the article
carries weight, as coming from- one so well qualified to
speak on the subject. The point is well made, that
the enormous disparity in casualties from stranding,
as compared with "those occurring from other causes,
may well make us seek for some unsuspected or little
understood cause for this class of marine disasters.

el ——
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THE HEAVENS IN APRIL,
BY HENRY NORRIS RUSSELL, A. M.

The evening skies during April present the greatest
number of first magnitude stars visible at any one time
during the year. Twelve of the sixteen brightest stars
visible in this latitude are above the horizon at once,
and the brilliant spectacle which they afford is well
supported by their less conspicuous neighbors.

At 9 P. M. in the middle of the month Orion hangs
close above the western horizon, the three stars of his
belt forming a nearly horizontal line. Above them is
the bright red star Betelgeuse, in the giant’s right
shoulder, and equally far below the White Rigel marks
his left foot. Between the belt and Rigel are three
fainter stars in an almost vertical row, which form his
sword. All three of these appear in a field glass as in-
teresting double stars ; and around the middle one
spreads the great nebula, one of the most magnificent
of telescopic objects.

- The line of Orion’s belt points on the left to the bril-
liant Sirius, and on the right to the ruddy Aldebaran,
beyond which are the Pleiades. Above Sirius, and
forming an almost equilateral triangle with it and Be-
telgeuse, is Procyon, the lesser dog-star, while farther
north above Orion, starry Gemini displays its twin
brilliants, Castor and Pollux, and still farther to the
right is the bright star Capella, near the Milky Way.

The Great Bear is almost overhead, in the highest
part of its circle around the pole. Farther south is
Leo, only too well known to those who watched vainly
for the meteors of last November, which is marked by
the familiar **sickle” with Regulus at the end of the
handle. Arcturus shines at a considerable altitude in
the eastern sky, while below and to the right the paler
Spica marks the constellation Virgo, and far in the
northeast Vega is once more above the horizon, after
some months’ absence from the evening skies.

THE PLANETS.

Mercury is a morning star in Pisces, rising about an
hour before the sun at the beginning of the month,
and nearly an hour and a half at the close. On the
evening of the 21st, it reaches its greatest apparent dis-
tance from the sun—about 27°. This is considerably
greater than usual, because Mercury is in that part of
its eccentric orbit which is farthest from the sun, its
greatest distance being reached on the 16th. This cir-
cumstance affords a good view of the planet to those
early risers who choose to look for it in the morning
twilight, but is partly compensated for by its loss of
brightness, due to the fact that at its greatest distance
from the sun it is exposed to less than half the light
and heat which pour upon it when nearest.

Venus dominates the evening sky, remaining above
the horizon for fully four hours after sunset, and far
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surpassing in brightness its stellar neighbors. Dur-
ing the month it traverses the length of Taurus, pass-
ing close to the Pleiades on the 5th. It is very bright,
continuing to increase in this respect throughout the
month and can easily be seen in the daytime with
the naked eye, if one knows just where to look for it.

There is really no difficulty at all in seeing Venus
(when near its elongation) on any clear day, even at
noon. The difficulty consists in finding so small an
object without anything to guide the eye to it. When
once found the planet is easily seen,and may be shown
to others by getting it in line with the top of a tree or
any other object which serves as an object guide.

Such a pointer will be furnished by nature on the
afternoon of the 2d, when the moon comes close to
Venus. The distance is least about 9 P. M., when it is
less than twice the moon’s diameter. So throughout
the afternoon Venus may be seen, weather permitting,
above and to the left of the crescent moon, at a dis-
tance of three or four of its diamneters.

It will be interesting to note the contrast in bright-
ness between Venus and the moon. In spite of its very
small apparent size, Venus appears much more lumi-
nous than the moon. i

This is explained by the two facts that Venus enjoys
a sunlight twice as bright as ours, and that it reflects
over half the light which falls upon it, while the moon
reflects only about one-sixth.

Mars is a morning star in Pisces, but is distant from
the earth and faint. It passes'close to Mercury on the
forenoon of the 2d.

Jupiteris gradually coming into position for even-
ing observation, rising a little before midnight on the
1st and at about 10 P. M. on the 30th. It is in Scorpio,
about 5 degrees north of the bright star Antares.

Saturn is a morning star in Sagettarius, rising about
1 A. M. at the beginning of the month and two hours
earlier at its close. Its rings are very widely opened
out, but it is toofarsouth for favorable observation.
Uranus is in Scorpio, quite close to Jupiter, and Nep-
tune in Taurus, but too faint to be seen without a tele-
scope.

THE MOON.

First quarter occurs on the afternoon of the 6th, full
moon on that of the 14th, last quarter on the morning
of the 22d, and new moon on the night of the 28th.

The moon is nearest to the earth on the morning of
the 11th, and most remote on the night of the 26th.

Besides the conjunction with Venus, already men-
tioned, the moon passes Jupiter (quite closely) on the
morning of the 18th; Uranus the same afternoon :

" Saturn on the morning of the 20th; Mercury on that

of the 27th, and Mars the same afternoon.
Princeton University Observatory.
——— e ——————
THREE TYPES OF AUTOMOBILES.

At a meeting of the New York Electrical Society,
held in this city on the 22d instant, talks by representa-
tives of three different kinds of automobiles was given,
accompanied by illustrations, for the purpose of ena-
bling those present to forin an opinion as to which was
the superior. '

The first speaker was Mr. A. L. Riker, the inventor of
the Riker Electric Vehicle and Running Gear. He
stated that the advantage of electric power was that it
was like the horse, in giving a great quantity when
needed, easily and quickly. Then he explained three
plans for connecting up the storage battery for pro-
ducing different speeds by using sections of the whole
battery and connecting them up in multiple or series,
according as a rapid or slow speed was desired.

For pleasure vehicles, from 12 to 15 miles an hour
was the fastest speed.

This plan of the subdivision of the battery is more
economical than the use of resistance coils in cutting
down the current, and has the advantage, in case of a
rupture in the high-speed circuit, of enabling the ve-
hicle to be taken home on the remaining cells grouped
for the slow speed. Illustrations were shown of the
controller operated by a single lever ; when moved
forward from a zero point the vehicle moved for-
ward, and when moved backward from zero reversed
the motor and moved the vehicle backward.

Special devices are provided to lock the lever at the
zero point. On the front dashboard is placed the volt-
meter and amineter indicating the condition of the
battery when discharging. In a battery of 44 cells the
voltmeter should show 80 volts. Starting at this figure
the vehicle may be run till the voltage falls to 68 volts,
then the battery should be recharged. In going away
from home it was well to return when the voltage
dropped to 74

The charging plug was shown, and is constructed in
such a way as to prevent any mixing of the battery
pole terminals. In New York, the Edison Company
would soon establish electric hydrants in front of their
stations for the purpose of facilitating carriage charg-
ing. There were illustrations of storage battery crates
showing the plan of burning the lead terminals to-
gether, also of the motor, the single and double gear
equipments, the double-gear steel frame being very flex-
ible. The differential gear is located in the hub of one
of the wheels of the rear axle, on the single-gear frame,
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which allows a solid steel axle to extend between the
two wheels. The gear wheel meshing into the pinion
of the motor is supported upon a tubular axle, within
which is the solid axle. This construction is much
stronger than the old system of having the axle divided
and the differential gear located in the center.

The steering gear was explained, also the two plans
of applying the brakes and several illustrations of
completed vehicles of different styles were shown.

Mr. C. J. Field discussed the *‘ Present Development
of the Gasoline Type of Automobile,” showing by dia-
grams the general construction of the four-cycle flanged-
jacket motor. He thought the reason why these mo-
tor carriages were used abroad more than in the United
States was on account of the more general production
of electricity here, the facilities for the charging of
batteries of electric vehicles being better, but for pleas-
ure touring over long distances he regarded the gaso-
line-driven vehicles as superior. The four-cycle type
of engine was preferred.

Ninety per cent of the difficulties in starting or oper-
ating gasoline engines was due to the imperfect elec-
trical construction or insufficient electric power to pro-
duce the proper spark. The jump spark and wiping
spark are preferable and mostly used. Special flanged
cooling tanks are provided, through which the water
flows from the water jacket of the engine and is cooled
by the air impact. This improvement allows a smaller
weight of water to be carried.

The most approved carburetor for heating the vapor
gas is called the Areile ; heated air surrounds the out-
let of the gasoline vapor, mixes with the latter, heats it,
and further on is mixed with cold air, then passes on to
the engine. The devices for obtaining variable speeds
from a constantly running shaft, he stated, were still
erude and clunsy.

Some of the hydrocarbon racing machines abroad
had engines of 24 horse power, and made records of 35
miles an hour, some going above 40 miles. .

He spoke of the Belgium system of combining gaso-
line and electricity in the same vehicle in connection
with a small storage battery which had some promise
of value and economy.

Succeeding Mr. Field, Mr. J. A. Kingman reviewed
the history of the steam carriage, showing a picture of
Cugnot’s carriage, invented as early as 1769. Many
other steam coaches and stages were shown, until the
era of liquid fuel brought the speaker down to the
latest improvements of Whitney, a relative of Eli
‘Whitney, the inventor of the cotton gin, and Stanley,
known as the locomobile, where the miniature boiler
is located under theseat. The pressure carried is 160
pounds to the square inch and steam can be generated
within five minutes. The fuel is vaporized and com-
bustion is promoted by compressed air.

After the presentation of the three forms of vehicles
there was a brief interesting discussion. The opinion
expressed was rather more favorable to the electrical
vehicle, one member stating.that he did not fancy the
idea of sitting over a boiler under a pressure of 160
pounds to the square inch.

MUTUAL AID SOCIETIES FOR FRENCH SCHOOL
CHILDREN.

A great many mutual aid societies called * petit-
cavés,” fromm their founders, MM. Petit and Cavé, are
now being organized among the school children of
France. They are established under a law of 1856, and
made operative by a law of 1898. The object is to ac-
cord assistance to the child members during sickness
and to furnish a pension fund for old age. The maxi-
mum amount which can be obtained as a pension is
only $69.48 per annuin. The children deposit 2 cents
per week, one cent going to the fund for aid in sickness
and the other to the pension fund. This money is
placed in the government repository where it is invested
in government bonds. The government aids these
societies ; for every child who contributes during an
entire year, the state gives a franc, or nearly 20 cents
to the common fund. It also gives a suin equal to the
entire amount deposited by the children. The one
cent deposited weekly which goes to the pension fund
can never be reclaimed except in the form of a pension.
The money derived from the reserve fund passes to the
next of Kkin in the event of the death of the depositor.
Each child is given a bankbook in which the deposits
may be entered and which gives tables and informa-
tion regarding the plan. The aim of the children’s
societies is to aid parents by paying them an indemnity
during the sickness of their children of 10 cents per day
during the first, and five cents per day during the
second and third months of their sickness; also to
create annual pension funds and to imbue all chil-
dren at an early age with the element of economy, to
accustom them to the use of a bankbook, and to the
consciousness of having money at work earning some-
thing for themn and held in reserve for their old age.
The society is spreading rapidly throughout France,
specially among the working classes. The savings
banks at. the present tine are being overrun with de-
posits ; the money limit for any one depositor at pres-
ent is $386, but after August of this year this wili be
reduced to $289.
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A CHEAP TELEPHONE SYSTEM FOR FARMERS.

We have been favored by Mr. Robert E. Maranville,
of The Pendleton Republican, Pendleton, Indiana,
with particulars of the unique telephone line shown in
our illustration, which is now in use between the cities
of Anderson, Pendleton, and Ingalls, Indiana. The
line, it seems, is not an experiment, but is in active
daily operation with four regular subscribers, and it
gives a service which our correspondent assures us

HOME-MADE FENCE TELEPHONE SYSTEM.

compares well with the lines of the regular companies.
The line is unique in-that it employs as a conductor
such a common, everyday commodity as the top wire
of a barb-wire fence, the continuity of the line being
assured by special devices at highway and railroad
crossings. It is claimed by its originator and owner,
Mr. C. Alley, to be the only one of its kind in existence.
The line is 14 miles in length with five stations, two at
Anderson, two in Pendleton and one at Ingalls. We
are informed that additional subscribers could be
served to advantage, but that the terms of the contract
with the present parties prohibit it. The unques-
tioned success of this novel telephone line is stated to
be due largely to the perfect insulation. The builder
invariably uses the top strand of the fence wire which
is treated to a generous coating of rubber paint. At
the fence sectianseon;mou galvanized wire is used to
continue the cirenit to a connection with the next
fence, the same arrangement being carried out at the
railroad crossings. In order to carry the line across
the road or highway, the circuit is either placed be-
neath an inverted trongh, covered by the material of
the road, or as shown in our accompanying illustra-
tion it is carried overhead by means of two poles, one
on each side of the crossing. In this illustration, Mr.
Alley himself is seen in the act of *‘telephoning to
town,” a feat whigh can be performed at any desired
point along the line by simply attaching, as shown, a
portable transmitter and receiver.

» The inventor is very much pleased with the results
of his simple and economital sys-
tem, which, undoubtedly, has many
features to recommend itself to
rural communities. The cost is ex-
tremely low, as there is no expense
for copper wires, and poles are only
needed at the crossings. Where the
number of patrons is not too large,
the service is said to be all that
could be desired. Our correspond-
ent states that he has used the fence
line to converse with a friend some
eight miles distant, and this at a
time when the fence-posts were still
saturated with the morning dew, a
condition under which the line is
supposed to work to the least satis-
faction.

The line has been such a practical
success that the farmers of the
neighborhood are organizing com-
paunies for the purpose of placing
themselves in telephonic communi-
cation throughout the whole dis-
trict. As evidence of the practica-
"bility of the barb-wire telephone
our correspondent quotes the case
of the Wagner Glass Company,
- who, with offices at Anderson, are
"able to communicate daily with
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their plant at Ingalls, thirteen miles distant. The cost
in this case is only $100 per year, and there is the
added advantage that having only two other subscrib-
ers on that wire, the line is almost always available.

A NEW METHOD OF CUTTING THREADS,

All machinists know the difficulty of cutting threads
on the lathe. The tool must be carefully set by the
useof the small thread gage; the point nust be fre-
quently sharpened, and the utmost patience, care and
skill must be exercised to secure exact duplication.
With the -invention of a new device by Mr. Herman
Dock, of the Rivett-Dock Company, of Brighton,
Mass., the difficulties of thread cutting have largely
disappeared. The work of the skilled operator is
more accurately and more quickly performed by me-
chanical means. -

Mr. Dock’s device, as our illustration shows, consists
of a steel disk mounted on a slidable holder and pro-
vided with teeth on its periphery ground to the exact
angle of the thread for which the tool is designed.
These teeth are, in truth, cutting tools, each of which
has a greater radial length than its predecessor. The
disk and its slide can be reciprocated on the vertical
supporting frame by means of a hand lever. The heel
of the cutting tooth rests on a stop or support on the
base block, and thus holds the tooth constantly against
the work, preventing all chattering and taking up the
strain. .

In operation the face of the cutter is squared to the
work or axis of the lathe, and the cutting faces are
leveled as nearly as possible to the center line of the
lathe. The ecross slide is run in until the first cutter
or tooth engages the work. The first tooth will cut
the rough beginning of a V-thread. At the end of
a cut the hand lever is swung back, carrying with it
the disk and automatically rotating the disk through
one tooth by means of a pawl. The lathe is then re-
versed; the lever is thrown forward to present the
second tooth of the disk to the work, and a second,
somewhat deeper cut, is made. After each cut the
lathe is reversed and u new and finer cutter presented
to the work. The last cut cleans up the thread exact-
ly asin the final cut of a single-point tool. There are,
bhence, nine heavy measured cuts and one final cleaning
and finishing cat.

The frame of the tool rests and rocks on a rib di-
rectly under the center of the cutting disk. By means
of an elevating screw (not shown in the illustration)
the tool can be given any rake necessary for a right or
left thread.

This new tool enables the lathe to run at double
the usual speed to cut threads from three to ten
times more quickly than in the old way. A stand-
ard 8-pitch thread can be cut in ten cuts on 1-inch
machine steel with the lathe running at 135 turns per
minute.

AN IMPROVEMENT IN SMOKE CONSUMING FURNACES,

In most smnoke-consuming furnaces atmospheric oxy-
gen is admitted in a continuous current to the fire to
aid the combustion of the smoke. The smoke and
gases may be burnt ; but the temperature at times is
so considerably reduced that the system is not econom-
ical. An invention, operating on a principle radically
different from that of such furnaces, has been recently
patented by Mr. William C. Johnson, of Memphis,
Tenn. The invention in question consists in supply-
ing atmospheric oxygen to the fire not continuously,
as heretofore, but only at the tilue when smoke is pro-
duced,—in other words immediately after fresh stok-
ing. The furnace is, therefore, not unnecessarily chilled;
the oxygen is fed only when it is required and is then
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automatically cut off. As even a heavily fired boiler
furnace throws off smoke of incomplete combustion
about one-half the time the great saving effected here is
easily seen.

As our illustration shows, the bridge-wall is formed
with a passage designed to conduct atmosphericair to
the furnace and closed at its outer end by a door. A
cable extends upwardly from this door to a lever carry-
ing a float rising and falling in an ordinary flushing-
tank and controlling the water-supply valve. The out-
let valve of the tank is connected with the firebox
door by a second cable running over idler-pulleys and
carrying a weight. When the fire door is closed, the
bridge-wall passage door is also closed. But, when in
order to stoke the.furnace, the fire door is opened,
the weight on the second cable drops and the outlet
valve in the tank opens. The falling of the water
causes the float to descend and the bridge-wall passage
door to open, thereby admitting air to the furnace.
The closing of the fire door restores the parts to their
normal positions, not simultaneously, however, but
gradually. For the rising of the water in the tank
will require a certain time, during which, the bridge-
wall passage door remains open; when the water has
reached the normal height, the float will close the
bridge-wall passage door. The rising of the water can
be regulated so as to cut off the atmospheric oxygen
only when the smoke has been entirely consumed,
after which the ordinary draft will answer for the
needs of the furnace. It is very important for pur-
poses of economy that just the right quantity and no
more of atmospheric oxygen should be introduced and

AN IMPROVEMENT IN SMOKE-CONSUMING FURNACES.

this is regulated by the size of opening through door
to bridge-wall.

In order to force the atmospheric oxygen into the
furnace and distribute it over the fuel, the lower row
of pipes-are partially covered with fire-brick, forming
a deflector. When horizontal tubular boilers are used
a number of bends of pipe are arranged at an incline
over the grate, which pipes project outside of the
furnace. The pipes are fed with water by a feed-
water pump and discharged into the boiler. The
ends of the pipes are closed by plugs which can be re-
moved to clean the pipes. The upper side of the pipes
supports a continuous wall of light fire-brick which
serves to deflect the draft through the bridge-wall
passage. The fire-brick, as it becomes incandescent,
effectually assists the fuel in heating the feed-water
and thus serves the double function
of heating and deflecting.

The furnace is not untried. The
inventor has subjected his device
to severe tests and has proven its
economy and efficiency. The cost
of the water used in the tank will
vary with the locality, but has not
as yet exceeded 8 cents per day.
. The saving of fuel, we have been
told, is very appreciable. This fur-
nace is inexpensive in construction
and is equally applicable, as we have
seen, to the horizontal tubular and
any of the water tank boilers.
With the latter special feed water
pipes in tke furnaée are not neces-
sary.

THE electric launches on the
Grand Canal, Venice, are getting
very popular and it looks as though
the steambsats were seeing their
last days, the great objection to
them being their dense smoke, and
the large waves produced by them,
which are damaging .the palaces
along the canal. Of course the
electric launches are not open to
these objections.

AN
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A CHEAP AND EFFICIENT TYPEWRITER.

The respect commanded by a typewritten letter, as
well as the greater legibility obtained by means of a
writing machine, has induced many tradesinen whose
correspondence is sufficiently large, to purchase an ex-
pensive typewriter. But the cost of the machines com-
monly used in large offices places them beyond the
purse of the average tradesman. The want of a cheap,
yet efficient machine, which will perform the service
of a more costly typewriter, has been filled by the Sim-
plex Typewriter Comnpany, of 644 First Avenue, New
York city, with the introduction of a very simgle and
ingenious apparatus, which has been patented here
and in Europe.

The typewriter in question, asour illustration shows,
consists of a table upon which are mounted a type car-
riage, sliding in guides, a rack, and a roller to feed the
paper.

The carriage consists of a base plate upon which is
centrally pivoted a printing wheel, provided with rub-
ber keys carried on the ends of radial spring fingers.
The type at the lower surface of'these spring fingers is
inked directly fromm removable pads, thus dispensing
with the cumbersome ribbon.

In operation, the particular key to be used is de-
presséd together with the carriage, and the wheel is
rotated to bring the key to the front of the ecar-
riage. Here the key falls into a recess into contact
with the paper, and is automatically locked during the
printing operation.

The elevation of the depressed carriage and the spac-
ing are effected by a very simple automatic device car-
ried on the carriage. The device comprises merely a
dog, which engages the rack on the table and which is
controlled by a retractile spring. When a key and the
carriage are depressed during the printing, the dog
engages a rack tooth, forces the carriage to the right,
and assumes a nearly horizontal position. When the
carriage rises, after the pressure is relieved, the dog,
under the action of the retractile spring, shifts for-
ward ready to enter the next tooth when the carriage
is again depressed.

Novel features of the invention, besides the new prin-
ciple of operation, are the automatic spacing and lock-
ing mechanisms. The recess in the base plate by
which the wheel is locked as a key falls into it, holds
the wheel exactly in place during the printing opera-
tion. In many typewriters of a somewhat similar na-
ture, no means are provided for arresting the wheel as
a'key comes into proper position.

The speed of the machine is essentially that of the
ordinary typewriter, plus the additional movement re-
quired to swing a key to the locking point. It will be
seen that the typewriter possesses the essential feat-
ures of every writing machine ; a key for each letter,
sight-writing, self-spacing, and roller feed, without
the intricacies of the usual mechanism.

THE NORTH GERMAN LLOYD LINER
MARIA THERESIA,”

The latest evidence of the activity of the two great

German Atlantic transportation companies is the arriv-

“ KAISERIN

et
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hauling of the interior fittings and furnishings. With
her great length, her powerful engines and thoroughly
up-to-date appointments the *‘ Kaiserin Maria There-
sia” is to all intents and purposes a new ship.

The alterations were effected at Stettin, Germany,
where the ‘*Spree” was docked in the large floating
dry-dock, cut cleanly in two amidships, the two halves
of the hull pulled apart for a distance of 66 feet, and
an entirely new section of hull built into thegap. The
after part of the hull below the water line had to be
taken apart, and the framing and plating entirely

|
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remodeled to accommodate the twin propellers which
took the place of the old single propeller. New twin-
screw four-cylinder engines were installed, the boiler
plant was entirely renewed and, indeed, the whole en-
gine and fireroom was brought up to modern practice,
while entirely new upper and promenade decks were
added. The vessel now has a length over all of 540
feet, with a beam of 52 feet, and a depth of 37 feet. She
has a gross registered tonnage of 7,800 tons and a dis-
placement of 13,600 tons. It will be noticed that she
is a remarkably long vessel for her beam, the ratio of
her length to breadth being 1 to 10-5. In this respect
she is not unlike the steamers of the White Star Com-
pany which is the only company that has steadily ad-
hered to the plan of building those big ocean steamers
with an extremely long and narrow hull, the *‘Ocean-
ie,” the latest of these ships, having a ratio of beam
to length of 1 to 10°4. ‘

In the accomnmodation for passengers the “ Kaiserin
Maria Theresia " follows the general system of location,
furnishing and decoration which characterizes the
boats of the North German Lloyd Company. She has
accommodation for 330 passengers in the first cabin,
140 in the second cabin and 400 in the steerage, while
the crew numbers 290. The first cabin passengers are
carried amidships, the second cabin aft, and the steer-
age forward. The dining room issituated amidships on
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offers an unobstructed walk of 310 feet, and is pro-
tected throughout its whole length by an awning
deck

The hull of the steamer is divided into eleven water-

tight compartments which extend to the upper deck
and a commendable feature is the ammple provision of
boats of the largest size. The ship is driven by two
triple-expansion engines of 17,000 indicated horse
power, which will give the vessel a sea speed of about
1914 knots an hour. This, although considerably less
than the speed of the * Kaiser Wilhelm,” is well up to
the average speed of modern passenger ships of this
class, and is about the rate of speed aimed at
and secured in the “ Oceanic” of the White Star line.
Each of the engines has four steam cylinders working
on four cranks, which are arranged according to
the principles of the Schlick-Yarrow-Tweedy system,
which is designed to avoid vibration and is working
with admirable results in several of the latest trans-
Atlantic ships. The diameter of the cylinders is 43%
inches, 67 inches, 77 inches and 77 inches, the common
stroke being 63 inches. The propellers, which are
three-bladed, are of bronze, with a diammeter of 18 feet
414 inches ; the whole of the shafting is hollow and is
built of nickel steel. In addition to the main engines
there are thirty-eight auxiliary engines which number
among them 66 steamn cylinders to be supplied with
steam. The boiler plant consists of nine double boil-
ers, 18 feet 7 inches in length by 15 feet 4 inches in
diameter, and four single boilers 10 feet 8 inches in
length, and 15 feet4 inches in diameter. There are
sixty-six furnaces in all with a combined total heating
surface of 50,700 square feet, and a total grate surface
of 1,681 square feet. The steam pressure is 156 pounds
to the square inch. The boilers are collected in three
separate groups each of which is provided with a
sinokestack 11 feet 7 inches in diameter, and reach-
ing to a height of 92 feet above the grate bars.

The broadside view of the -** Kaiserin Maria There-
sia,” which is herewith presented, shows her to have
just about the right amount of sheer, striking in- this
respect a happy mean between the two straight lines of
the ** Teutonic ” and the excessive sheerof the ‘* Kaiser
Wilhelm.” The appearance of the shipis also aided by
the judicious placing of the masts and funnels. In
many respects she is not unlike the unfortunate *‘Kaiser
Frederich,” built by Schichau, of Elbing, which, it will
be remmembered, was returned to the builders on account
of failure to make the contract speed.

The New Element, Victorium,

fnSir William Crookes has recently given an account
to the Royal Society of his disecovery of the new ele-
ment which he calls victorium. It has a pale brown
color and dissolves easily in acids. Its oxide is less
basic than that of yttrium but more so than the great-
er part of the earths of the terbium group. The
chemical properties of victorium differ in many re-
spects from those of yttrium, but generally speaking it
may be said to occupy an intermediate position be-
tween this element and terbium. It is admitted that

NORTH GERMAN LLOYD LINER “KAISERIN MARIA THERESIA.”

Length, 540 feet. Beam, 52 feet. Depth, 37 feet. Displacement, 13,600 tons. Speed, 1916 knots.

al in the port of New York of the handsome North
German Lloyd liner which forms the subject of the ac-
companying engraving. Our readers will remember
that in the issue of the SUPPLEMENT of January 7, last
year, we published a set of interesting engravings
showing the process of lengthening and reconstructing
the North German Lloyd liner ‘‘Spree.” The new
* Kaiserin Maria Theresia ” is the old ** Spree,” vastly
improved by the introduction of 66 feet of the hull
amidships, and modernized by the substitution of twin
screwsfor the old single screw, and by a thorough over-

the main deck, and is supplemented by two small din-
ing rooms adjoining it. The main diningroom is dec-
orated on its walls and ceiling with paintings of Em-
press Maria Theresa, her husband, the Emperor Franz
I,, and Emperor Joseph II., and also of the members of
the Imperial famiiy. There are also several views of
old Vienna at the time of the Empress. The paintings
of the smaller dining rooms represent historical sub-
jects from old Vienna and the lands of the Austrian
crown belonging to the Empress. There is a prome-
nade deck for the use of the first cabin passengers which

the oxide of victoriam has theformula Ve? O3, its atom-
ic weight is not far from 117. The photograph of the
spectrum given by the oxide shows certain definite
lines which have not bteen observed with any other
body. Thespectrum is obtained by the incandescence
of the body is a vacuum tube ; the light given off has
been analyzed by a spectroscope of great precision and
the exposure upon a photographic plate shows a series
of interesting rays in the ultra-violet region. 1In order
to examine the negative an apparatus has been con-
structed which will measure to the 1-100,000 inch.
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Science Notes.

According to M. Casimir de Candolle (Arch. Sei. Phys.
et. Nat.), grains of wheat which have been immersed
in merecury for four years are still capable of germina-
tion, and have been found to produce normal plants.

The ideal specific gravity of petroleum spirit for
motor carriage purposes is 0680 at a temperature of 60°
F. A depression of 30° F. causes an additional 15° to
the specific gravity, and a corresponding rise necessi-
tates a similar reduction from 0°680.

Six thousand barrels of whiskey are to be shipped
from a bonded warehouse at Baltimore, they having
reached the limit of their free storage without duty,
having been in bond within a few months of eight years,
for which time, by provision of the law, this commodity
may be stored without being subjected to the inter-
nal revenue tax of $1.10 per gallon. It will be shipped
across the ocean and stored in warehouses in England
and Germany, and will be nearly all shipped back if
the demand arises. The ocean voyage increases its
excellence, and its market value, and it may return
within a year to supply the heavy demand and give
a return that pays, over the cost that it represents to
produce the article.

The observatory on Ben Nevis, being the highest
peak of the British Isles, 4,407 feet above the sea level,
presents, as regards its observations, some peculiarities
not found in thiose taken at ordinary altitudes. Obser-
vations have been made during clear weather on the one
hand, and during foggy weather on the other hand.
This has been done for thirteen years. The results are
briefly as follows: In continuous clear weather it
practically never rains on the mountain at all. 1In con-
tinuous fogey weather on the other hand, the average
daily rainfall is almost exactly one inch. There isalarge
and continuous excess of barometric pressure in clear
weather over that in foggy weather. The observatory
at Ben Nevis, furnishes a record of the meteorology of
the clouds. The fog which characterizes the climate
of the mountain is nothing but cloud under another
name, and in this respect the observatory is unique.

The effects of the great dynamite explosions at Avig-
liana (near Turin), on January 16, are described by
Dr. M. Baratta in a privately printed pamphlet, says
Nature. About 400 Kkilogrammes of nitro-glyecerine
and 12,000 kilogrammes of dynamite and gun-cotton
were blown up. The first and stronger explosion,
though it lasted little more than a second, presented
three maxima of intensity, due probably to the sue-
cessive explosions of magazines a hundred meters from
that in which the nitro-glycerine was stored. Owing
to the situation of the manufactory, the zone of great-
est damage was very small; that in which windows
were almost totally destroyed extended to a distance
of 514 kilometers; doors and windows were made to
rattle as far as Crescentino (60 Kkilometers distant);
and the sound of the explosion was heard at Pavia
(140 kilometers), Varzi (145 kilometers) and Lugano (160
kilometers).

B. Lidforss has made some interesting observations
on the attractive force exercised by the secretion of the
stigma on the pollen-tube, chiefly on Narcissus tazetta.
No distinct influence on the growth of the pollen-tubes
was exhibited by artificially prepared organic acids—
formie, acetic, lactic, succinic, tartaric, malie, or
citric—nor by amides, glucosides, or tannins: but the
almost immediate effect of introducing into the medium
a few grains of diastase was to cause a deflection of all
the pollen-tubes toward the grains. The constituent
of the diastase which produced this effect appeared to
be the proteid. The classes of substances which attract
pollen-tubes are chiefly two, carbo-hydrates and pro-
teids, the most important food-materials of plants.
This indicates that the movements of the apex of the
pollen-tube are simply a search for food-material.
Similar results were obtained with other plants.—Ber.
Deutsch. Bot. Gesell.

The recent excavations at the Argive Hereum in
Greece have been most important. The sanctuary lies
on the northeastern site of the Argive plain, between
the ancient cities of Mycenz and Tiryns and opposite
the city of Argos. It was discovered in 1831, and some
tentative excavations were made in 1836 and continued
in 1854, but the whole was finally excavated in
1892-1895 by the American Archsological Institute,
and the school of Athens under the direction of Dr.
Chas. Waldstein, now Slade Prof. of Fine Art at Cain-
bridge. The whole of the great temple was laid bare
and the excavations also revealed traces on the upper
slope of an earlier temple built before the Homeric age
and burnt in 423 B. C., the whole pavement having
been found together with traces of civilization leading
back to a period of 2,000 years or more B. C. Of the
second temple there was found only the base, but also
sufficient remains of columns to enable a complete
architectural restoration to be made ; while higher up,
says The British Architect, the polygonal pavement of
the upper temple was discovered together with por-
tions of the wall, so that the outline of its plan may
be determined and even a fair restoration of the struc-
ture carried out.
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The Typewriter and the Eye.

There is the general opinion among oculists that the
eyve is much relieved by the general introduction of
typewritten matter. A recent medical work upon dis-
eases of the eye gives a great many proofs in substanti-
ation of this opinion. The characters are so large on
the keys that there is no appreciable strain upon the
vision, and when dexterity is attained the eyes can
scarcely be said to be used at all. A vast strain is
taken off the eye by writing with the typewriter in-
stead of the pen, but the advantages of reading the
type writing matter are even more important from a
medical point of view, and the strain upon the hands
is also slight. It is said that a person can work for
eight consecutive hours, with slight interruptions, with-
out the hands being conscious of fatigue. In using
the typewriter the additional labor of focusing the eyes
calls the muscles into undue use and the result is
that many defects of vision which would not probably
be discovered under normal conditions are brought to
the front.

B

A REIN SUPPORT AND GUARD FOR HORSE HARNESS.
The accompanying engraving represents a simple
device, patented by John T. West, of Bowling Green,
Ky., for supporting the reinsof a horse at such a height
from the erupper that they cannot become entangled
with the harness, or with the tail of the horse.

The device comprises essentially a spring-wire frame
provided with guide-fingers at its rear end for the
reins, and with divergent arms at its forward end for
attachment to the crupper and hip-straps. Fastening
pins, carried by theframe at each side, are designed to
engage sockets in the back-strap or erupper.

The rein-guard, the inventor assures us, can be re-
moved and replaced in a few seconds. The rear end

A REIN SUPPORT AND GUARD FOR HORSE HARNESS.

of the wire-frame projects just over the tail of the horse
and supports the reins in such a position that they
cannot sink. Carelessly as the driver may hold the
reins, they will always be supported in proper position
by the guard, without any possibility of their becoming
ing entangled with the tail of the horse. The guard
weighs but eight ounces.
—_— -t r-—
Japanese Swords.

Mr. Gilbertson gives some interesting details as to
the process of manufacture of the celebrated Japanese
sabers. The blades of these sabers are formed of a
metal prepared from magnetic iron ores and ferrugin-
ous sand. The steel is produced in the form of thin
lamina, and the workman commences by fixing one of
these totheend of aniron rod which serves as a handle.
To this are soldered cther sheets until the nass has a
length of 6 to 8 inches, a width of 2 inches and a thick-
ness of } to ¢ inch. This bar, brought to a white heat,
is doubled upon itself and hammered until it has taken
its original "dimensions. This process is repeated fif-
teen times. Four similar bars are then soldered to-
gether, doubled upon themselves, resoldered and heat-
ed, this operation being repeated five times. By this
process the superposed layers of metal becomes so thin
that a saber is estimated to contain at least one million
sheets of metal. Sometimes alternate layers of iron and
steel are soldered together, and thus the blade presents
a veired appearance. When the blade is finished the
surface is scraped and the end fortned to receive the
handle ; it is then ground to shape. To finish the
blade, it is covered with a mixture of clay, fine sand
and powdered charcoal. Formerly the clay was taken
from Mount Inari, and the workmen first went through
a form of invocation to the tutelary divinity, to ask
permission to take the necessary material. When the
layer is nearly dry. an ornamental design is traced by
short strokes which penetrates to the surface of the
metal. It is then heated over a fire arranged for the
purpose, and when the proper temperature is reached,
which can only be determined by long experience, the
bladeis plunged into a bath of water or oil. The saber
is then sharpened, and for those of the best quality
this operation is said to require fifty days’ work.
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Engineering Notes.

The British War Office has purchased some small
steel shields to cover the vital parts about the heart.
It is said they weigh about 7 pounds and turn bullets
at 700 yards. It seems curious that on the very thres-
hold of the twentieth century that we again resort to
armor. The principle, however, is an excellent one,
and a helmet with a vizor and a heart guard would
be a great protection in the present conditions of war
fare.

The colored people of Omaha have petitioned the
City Council to get possession of the armorclad car
used by President Lincoln during the war time, and
to restore it tosuch a condition as to prevent further
deterioration and make it available as a relic. The
car is owned by the Union Pacific Railroad and is kept
in the yards at Omaha. It was built at Alexandria,
Va., in 1864, says The Railroad Review, and was made
bullet-proof by means of boiler plates placed on the
sides of the car.

A railroad school for candidates for men in training
for appointments in the regular permanent railroad
service in the operating department of the Prussian
State railroads has recently been opened at Berlin,
and six hours of instruction is given each week for a
regular course. Twenty-seven different subjects are
embraced, and much attention is given to railway ac-
counts as a larger part of the students are candidates
for the grade of railway clerks. All of the students
must have had a certain preseribed education, and
many of them are graduates of technical schools.

An inclined railway plane has been built up the face
of the Palisades at Weehawken, N. J., for the trans-
portation of trucks. The distance is only 290 feet and
the incline is a very steep one. The road will be oper-
ated by three 2-inch steel cables, one acting as a safety
rope in case of accident. There are also safety tracks
attached to the machinery in the power house by which
the cars will be attached to the cables ; as one ascends,
the other descends. Each car will carry four trucks
and horses, and is capable of lifting 20 tons. It is
somewhat similar to the incline in Hoboken, but is
much steeper.

The Association of Engineering Societies consists of
eleven societies including the San Francisco, Montana,
Minneapolis, St. Paul, Detroit, St. Louis, Louisiana,
Cincinnati, Cleveland, Buffalo and Boston. The en-
gineering societies are bonded into an association for
their mutual good and for the publication of The Jour-
nal of the Association of Engineering Societies. The
aggregate membership of the societies composing the
association is now very large and has virtually made
good the loss caused by the withdrawal of the Western
Society of Engineers. The assessinent per member
has steadily declined from $4.92 in 1894, to $1 in 1899.

In 1870, from July 24 to August 4, a period of eleven
days, Germany was able to convey in 1,520 railroad
trains 19,299 officers, 556,000 soldiers, 161,881 horses
and 16,883 cannon and baggage wagons to the seat of
war. So great has been the progress made by Ger-
many during the intervening thirty years, that she
could at the present time transport the same number
of men and the same quantity of war material to the
scene of action from two to four days, which shows
the enormous strategetical importance of [the railway.
A great French military authority considers that by
means of seven double-track railway lines, 1,440,000 men
could be transported to the frontiers of Germany in
twenty-four hours, and in 207 trains on each of the
seven lines. This would be a total of 1,449 trains.
Germany is not far behind France in this ability to
mobilize troops, anc 1,440 trains bearing 1,440,000 men
can be dispatched from Berlin within twenty-four
hours to any district of the empire, so that the two
great neighboring powers could mobilize great armies
and begin war simuitaneously with its declaration.

Some interesting railway statistics for last year, pub-
lished a Japanese vernacular contemporary, show that
the number of special trains run numbered 18,089, rep-
resenting -a decrease of 9,288 as compared with the
preceding year. Most of these special trains were for
the transportation of material used in the construction
of new lines, and 205 special military trains were run
in connection with the grand military maneuvers held
in the provinces of Settau, Kawachi, and Izumi. The
number of trains derailed during the year amounted to
122, and the number of the carriages derailed 250.
Collisions numbered, 39 ; interruptions of traffic, 1,331
obstacles laid on the lines, 45; mistakes of pointsmen,
87; and irregular use of the staff, 65. The people killed
by trains numbered 261. and those injured 180, showing
an increase of 12 in the killed and of 58 in the injured.
Most of the people killed, however, committed suicide;
the passengers affected by railway accidents being 18
injured and 13 killed. Twenty-four passengers were
injured through their owri carelessness. Nine railway
employés were injured in accidents, and 22 were killed
and 56 injured by self-negligence. The number of
passengers carried reached 32,000,000 and the goods
carried 8,800,000 tons. The traffic receipts amounted
to 10,189,738 yen. :
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Sorrespondence.

Liquid Air Promotion.

To the Editor of the SCIENTIFIC AMERICAN :

I want to thank you for your timely and effective
exposure of the liquid air ‘‘grab.” It is worth some-
thing to the American people to have one fearless paper
that is able and willing to throw the search-light of
scientific truth upon subjects like this, and save in-
nocent people from deception and loss. It is well that
there is one incorruptible and unpurchaseable medium
that stands between the publicand the pseudo-scienti-
fic “ promotion ” sharks, to counteract, in some degree,
the conscienceless exaggerations of those who have
stock to sell, and who seem to have no difficulty in
loading respectable newspapers with their alluring ad-
vertisemments. Your issue, containing Mr. Maxim’s
article, with your editorial comments thereon, was
eagerly perused by hundreds of clerks in the depart-
ments here, who had been abundantly supplied with
liquid air ‘‘literature,” that had almost created an-
other Klondike fever among them, and it sobered
many of theimn so that many thousands of doilars in the
aggregate were saved to them thereby.

All honor to the SCIENTIFIC AMERICAN and to Mr.
Maxim for puncturing this colossal bag of (liquid)
wind ! L. 8. PERKINS.

Department of the Interior, Washington D. C.

March 19, 1900.

The Dams of the Nicaragua Canal.
To the Editor of the SCIENTIFIC AMERICAN :

In connection With the Nicaragua Canal question,
it seeins to me that one very important point has been
touched upon very lightly,—too lightly, in view of its
importance. I refer to the question of earthquakes.

I take it that we may consider the following state-
ments as beyond controversy.

1. That there will be violent and severe earthquakes
in the future, as there have been in the past, in the
district through which the Nicaragua Canal passes.

2. That no large stone or concrete dam can with-
stand such shocks.

3. That the immense dams required in the canal, if
bailt of stone or concrete, in the usual fashion, can-
not reasonably be expected to last for as long as ten
years, and that in bursting, through earthquake
shocks, they may be expected to destroy large sections
of the canal. ‘

Since however, the canal is to be built, the only
thing todo is to build a dain that cannot be destroyed
by earthquake. To accomplish this result, I would
suggest that the contracts require a dam constructed
as follows :

Specification—All dams to consist of steel framework
and a concrete filling. The framework to be of ample
strength to support the full pressure of water and of
the concrete filling, with the usual faetor of safety.
The steel framework to have all supports carried down
to solid rock. The steel in no case to be-in direct con-
tact with therock, but a casing or grouting of cement
of at least 6 inches thickness to be between the steel
columns and the drilled roek, i. e., the holes in the rock
to be drilled 12 inches in excess diameter and the
cement filled in between the steel columin and the sides
of the hole. The section of the dam to be of approxi-
mately inverted capital V shape, the obply solid portion
being the legs of the V, the space between the legs of
the V being unoccupied except by tie bars and brac-
ing, cemented to prevent corrosion.

The: steel framework to be divided up into panels, so
that there shall not be in any portion of the front or
rear wall a space of an area of more than one square
vard which is not crossed by beais or bracing, These
spaces to be filled up with sowe such material as ex-
panded metal, held in place by rivets. Where the
pressure is greatest, several layers of this expanded
metal to be used, back of each other, sufficient in numn-
ber, when properly filled with cement, to give the
requisite factor of safety.

The advantages of this form of dam are:

1. It gives really two dans, so that if one be seriously
injured as a dam, it will still form part of a supporting
structure for the other part.

2. No matter how severe the earthquake, it is not
conceivable that the dam should receive such serious
injuries as to permit any sudden discharge of water.
The most that could happen would be that it would
leak, and discharge the water slowly. With shutters
or similar apparatus the leak could be checked and all
serious damage avoided.

3. This composite structure would be so flexible that
it is almost impossible for any earthquake to seriously
affect its integrity.

In view of the fact that the wrecking of a masonry
dam would cause damage to be estimated in millions,
possibly tens of millions, of dollars and of the disorgan-
ization of commerce which would ensue, no precau-
tions should be spared, and even if the above form
were more expensive, it should be used. I believe,
however, that when cost of erection is taken into ac-
count, this dam will be found to be the cheaper, on the
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whole. Incidentally, if this type of dam be adopted,
most of the cost will be for material which will be
bought and manufactured in the United States, and
erected by skilled American workmen. It is always
sound political economy to adopt, of two plans, that
in which the cost is paid to the manufacturers of our
nation and remdins in the country, largely paid out
in wages, in preference to paying the money out to
cheap foreign labor. It is better to spend $80,000.000
on home-made steel and cement and $20,000,000 on
foreign labor, than $20,000,000 on material and $80,000,-
0i'0 on cheap foreign labor. 'The sides and bottomn of
the canal should, where there is danger, be constructed
similarly, i.e., consist of steel framework and expanded
metal with cement filling.
’Allegheny, Pa. REGINALD A. FESSENDEN.

AMERICAN FREIGHT LOCOMOTIVES AND THE ENGINES
OF THE “JCEANIC”—A COMPARISON OF HORSE-
POWER.

We are told that ‘‘ comparisons are odious,” and the
statement would seem to be based upon a fairly correct
estimate of human nature ; but as soon as we get out-
side of the range of human susceptibilities and apply
our comparisons to insensate things, comparisons be-
comme not only extremely interesting, but at tiines a
valuable meansof increasing our general knowledge and
our sense of the proper relative proportion of things.

The pictorial comparison to be found on our front
page is based upon one of the mammoth freight loco-
motives which are being turned out in considerable
numbers just now by the leading locomotive works “of
the country. In addition to the usual information as
to dimensions and construction, Mr. R.. Wells, the

superintendent of the Rogers Locomotive Works, has .

favored us with particulars of some novel experiments
which he carried out to determine the exact location of

the center of gravity of this locomotive above the rails. :

He has also given us particulars of  its -horsepower and

freight-hauling capacity on a level road, and it occurs’

to us that a comparison of the relative power of one of

these engines when working up to its maximum indi- -

cated horse power with the maximum indicated horse
power of the *‘ Oceanic,” the largest steaisship in the
world, will be attractive to that section of our readers
that likes to have its facts enlivened occasional]y with
a touch of the fanciful and curious,

The locomnotive shown is an extremely powerful Con-
solidation which was recently built by the Rogers
Company for the Illinois Central Railroad for use on
one of the divisions of their line where the grades are
somewhat heavier than on the divisions connecting
with it. It was designed to haul trains of a maximum
weight of 2,000 tons over grades of 38 feet to the mile.
The cylinders are 23 inches in diameter, by 30 inches
stroke ; the drivers are 57 inches in diameter and they
carry 198,000 pounds weight of the locomotive out of a
total weight of 218,000 pounds. The boiler, which is
of the Belpaire type, is 80 inches in diameter at the
sinoke box; the fire box measures 42 inches by 132

inches, and there are 417 2-inch tubes which are 13 feet-

8 inches in length. - There are 252 square feet of heat-

ing surface in the fire box, and 2,951 square feet in the:

tubes, mnaking-a total heating surface of 8,203 square
feet. The tender.is exceptionally large, the capacity of

the tank being 5,000 gallons, while the coal space has a -

capacity of 10 tons.

The .increase in the dlameter of locomotive. b011ers
which has taken place of late years has necessitated
their being carried above the tops of the wheels, with

theresult that the center of the boiler is in some recent -

locomotives as mmuch as 9 feet above the rails. To the
uninitiated these immense machines have an exceed-
ingly top-heavy appearance, and it looks as though
their stability would be endangered. especially when
they are running at high speed around a curve.
Before sending this engine out of the shops, the Rogers
Locomotive Company made an experimental test to de-
termine the exact location of its center of gravity. The
result is certainly surprising, for although the top of
the boiler is fully 9 feet above the rails, the center of
gravity was found to be only 5014 inches above the top
of the rails, that is to say, about 6% inches below the
top of the driving wheels. As a matter of fact, the
great bulk of the boiler is very deceptive to the eye,
and one is liable to forget that the greatest concentra-
tion of weight lies in the heavy frame, the wheels, the
axles, cranks and running gear, and the heavy saddle
and cylinder castings. The test was made by suspend-
ing the engine on the upper surface of two 3-inch steel
pins or journals as pivots, the one at the front being
located 6 inches in front of the eylinder saddle, and
the one at the rear, 6 inches back of the boiler, both
pivots being, of course, the same distance above the
rails and on the vertical center line of the engine.
After several trials, points of suspension were found
which were in line with the center of gravity, which, as
thus determined, was found to be 504 inches above
the top of the rail. As the bearing points of the drivers
on the rails are about 56 inches apart, the base on which
the engine runs must be 11 times as wide as the height
of the center of gravity of the engine above the rails.
It is evident from this test thatthe center of gravity of

- dication at that speed.
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such a locomotive could be ralsed still higher without
endangering the stability of the engine under the
ordinary conditions of service.

A COMPARISON OF MARINE ENGINE AND LOCOMOTIVE
HORSE POWER.

In order to secure a basis for comparison of the pow-
erof a modern freightlocomotive with that of a modern
steamship, we have chosen the greatest vessel of them
all, the * Oceanic.” This truly gigantic ship, which
exceeds the ‘‘Great Eastern” in length and in dis-
placement, is 704 feet in length, and on a draft of 32l4
feet displaces 28,500 tons. Asthe depth of water in the
entrance channels to New York harbor will not aceomn-
modate a vesseldrawing that amount, for the purpose of
this comparison we will suppose that the “ Oceanic” is
drawing 30 feet, at which draft she would displace about
26,000 tons. On this displacement her engines will in-
dicate about 28,000 horse power when driving the vessel
at a speed of 22 land miles an hour.

Now, it is estimated that the big Rogers Consolidation
could haul about 3,250 tons weight of train at a speed
of 22 miles an hour, on the level, and that while doing
this work it would indicate about 1,760 horse power.
Here then we have a basis of comparison, and we may
apply it in two ways. Either we may ask how many of
these locomotives would have to be crowded into the
hold of the ‘* Oceanie,” and coupled to her main
shafts, in order to drive her through the water at 22
miles an hour, or we may determine how many of these
locomotives it would take to haul the ** Oceanic” if she
were placed upon a movable cradle of the kind de-
signed by Capt. Eads for his Tehauntepec Ship Rail-
way. In the first case, we know that when the main
shaftsof the * Oceanic” are making about 90 turns a
minute, the engines are indicating about 28,000 horse
power, which is their maximum capacity. On the other
hand, we know that when the drivers of one of these
locomotives are making about 150 turns a minute, and
the. maximum tractive effort is being exerted at the
periphery of the wheels, it is indicating about 1,760
horse power, which represents its possible maximuin in-
If now the sixteen necessary
locomotives (the number being found by dividing the
horse power of the ship by the horse power of the loco-
motive) were arranged in two lines, one above each
main shaft, and the tractive effort of the drivers trans-
mitted by means of friction wheels to the shafts, the
speed of the rotation being reduced by intermediate
gearing, in the ratio of 150 to 90; we should bave the
conditions shown in the upper engraving on our first
page, where the locomotives, in.double phalanx, are
shown grinding merrily away at their unwonted task
of driving a modern transatlanticliner.

To determine how many Rogers Consolidations it
would take to haul the ¢ Oceanic” over a ship railway
whose grade is perfectly level, we will neglect the
weight of the cradle and assume that its rolling friction
is the same as that of a weight of loaded freight cars,
equal to that of the ship. The displacement (that is,
the weight of the water which the ship displaces at a
given draft) on a draft of 80 feet would be about 26,000
tons, and dividing this amount by 8,250 tons, which is
the.maximum weight of train which one locomotive can
haul at 22 miles an hour, we find that it would take just
eight:locomotives to t aul the *‘Oceanic” by rail at a
speed of 22 milesan hour. -TFhis result is particularly in-
teresting as showing how quickly the resistance of the
water to.the motion of the ship. increases with the
speed. As a matter of-fact it increases as the cube of
the speed, with the result that, although the “Oceanic”
could be moved at a canal boat speed of 214 miles an
hour by less locomotives than it would take to haul it
at that speed on land, at a speed of 22 miles an hour it
requires jast twice the power on the water that it
would on the land.

The ** Oceanic,” as she rests upon the ship railway
cradle, represents both the dead and the live load ; that
is to say, the ship and the cargo. With a view to show-
ing graphically what an enormous mass is represented
by her 26,000 tons displacement, attention is drawn to-
the skeich showing an equivalent weight in loaded
box cars of 40.000 pounds capacity, each of which with
its load would weigh about thirty long tons. If this
weight were made up into two separate trains each
train would contain 433 cars and would be about three
wiles in length.

40
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An Important Storage Battery Suit.

A decision has been handed down by the United
States Circuit Court of Appeals for the First Circuit,:
at Boston, in the case of the Electric Storage Battery
Company vs. the Hatch Storage Battery Company,
which affirins the decision of the Circuit Court where-
in the Hatch battery was held to be an infringement
of the Brush patent owned by the Electric Storage
Battery Company, and the latter court granted an in-
junction against the manufacture and sale of the
Hatch battery. The Brush patent covers all batteries
composed of ‘‘a plate or suitable support primarily
coated or combined with mechanically applied oxide of
lead or equivalent lead compound.” The litigation
has been pending for three years and the decision is a
most important one,
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THE MARINE DEPARTMENT OF THE TRANS.
SIBERIAN RAILROAD.
BY WALDON FAWCETT.

Probably never in the history of transportation en-
terprises has there been constructed a railroad system
which has been dependent to so great an extent upon
auxiliary water communication as the Trans-Siberian
Railway, which has, within the past few months, pro-
gressed to the point where uninterrupted communica-
tion across the continent is possible. Ultimately,
when the whole great project has been carried out in
its entirety, the proportion of the work of the system
performed by water craft may be greatly lessened; but
for years to come the shallow draught steamers are
likely to constitute the connecting links bet ween many
sections of railroad. Nor indeed will the marine in-
terests fostered by the new system be confined to this
class of shipping. Many vessels of large size will be
required to handle the commerce on the Pacific, the
growth of which will be in a great measure resultant
from the influence of the new railroad system ; and it
is significant that up-
ward of a dozen vessels
designed especially for
such service are now
building in the ship-
yards of the United
States.

The final section of
the road to be com-
pleted is in the neigh-
borhood of 700 miles in
length, and extends
from the eastern shore
of Lake Baikal to
Stretensk. Communi-
cation between the last-
named place and Vla-
divostock, the ultimate
terminus of the line, is
principally by boat. -
The Shilko River, on
which Stretensk is situ-
ated, is a tributary ot
the Amur, and on these
two rivers
steamers are
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and then dismantled, shipped in sections to Siberia,
and there re-erected by forces of workmen sent espe-
cially for the purpose.

The steamers or tugs were each 183 feet in length
over all, 175 feet between perpendiculars, 26 feet molded
beam, 8 feet depth and 2 feet 9 inches draught. Each
is fitted with compound, surface-condensing engines
of 600 indicated horse power, with cylinders 20 and 40
inches in diameter and 48 inches stroke. To these
steam is supplied from two locomotive type of boilers,
arranged for wood firing, and with a total heating sur-
face of 2,200 square feet and a working pressure of 150
pounds. The barges designed to be towed by steamers
of the class just described are each 210 feet in length,
35 feet beam, and 9 feet depth, and will carry a cargo
of 400 tons on a draught of only 3 feet 6 inches.

Possibly the most striking transformation which has
been effected in the entire system is found in the ser-
vice on the Amur and Sungari Rivers, where the

poorest type of Chinese junk has been supplanted by &'

handsome new steamers which make regular runs of

STEEL BARGES FOR SERVICE ON THE AMUR RIVER—TRANS-SIBERIAN RAILROAD.
Length, 210 feet; beam, 35 teet; depth, 9 feet; Capacity, 400 tons on draught of 3 feet 6 inches.
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length over all, 80 feet between perpendiculars, 20 feet
beam, 3 feet 6 inches depth, and 114 feet draught.
These vessels have high-pressure engines and boilers
of the locomotive type. The vessels were built in riv-
eted sections weighing about 15 tons each, and ship-
ment to Siberia was thus made possible. It will be
noted in the accompanying illustrations what precau-
tions the builders took to plainly mark every compo-
nent part of the vessel in order that there might be no
possibility of confusion during the process of re-
erection.

The center of maritine activity in connection with
the Siberian system is at Vladivostock, in the im-
provement of which port millions of dollars have
been spent, and where there are magnificent piers and
an excellent floaving dry-dock. Ultimately Port Ar-
thur may in some degree divide supremacy with her;
but this is a long look ahead.

«The development of the maritime phase of the pro-
ject will henceforth be largely under the control of the
Chinese Eastern Railway, which is the official name of
the short-cut line
through Chinese terri-
tory. previously men-
tioned. To all intents
and purposes, this latter
line is a Russian insti-
tution, being nothing
more nor less than the
final section of the
Trans-Siberian Rail-
way ; but in the trans-
action of business the
two corporations are
kept rigidly distinct.
That in reality, how-
ever, they are omne .is
evidenced by the fact
that the immense docks
constructed at Vladi-
vostock, when it was
supposed that that
city would be the main
terminus of the Traus-
Siberian line, have been
transferred to
the Chinese

operated to the
north end of
another  sec-
tion of therail-
road wh ichépl—
lows the Ussuri
River direct to
Vladivostock.

U Il timately,
of course, the
main line of
the railroad is
to pass down
the valley of
the Amur to
V ladivostock ;
but the con-
summation of
this plan is
certainly sev-
eral years dis-
tant. The
Manchurian
Railroad, how-
ever, a short
cut or branch
road from
Stretensk
straight to
V ladivostock,
through Chinese territory,
completed within two years. While it may be taken
for granted that upon the completion of this new
Manchurian Railroad, much of the through business
will take the all-rail route, there is no doubt that
a constantly increasing volume of traffic will be devel-
oped in the territory drained by the Amur and its
tributaries, and this will, of course, be handled alinost
exclusively by boat. Appreciating .this, the Russian
government has already taken steps to deepen the
channels and otherwise improve the Shilko, Amur,
and Ussuri Rivers. Not only have the rivers been
buoyed so that the best navigable channel is clearly
indicated, but upward of two dozen stations have been
established at which daily records are kept of the
depth of water. New charts of the rivers have been
published and these will, ere long, be supplemented by
others.

One of the avenues of usefulness in which the ma-
rine department of the railroad early figured was in
the operation of huge barges on the Amur River.
These vessels which conveyed all classes of constructive
material to Stretensk, the head of navigation, were, to-
gether with the steamers which towed them, built at
the Sentinel Works of Alley & Maclellan, at Glasgow,
Scotland. The vessels were erected at the Scotch yard

will it is expected, be

PADDLE STEAMER “ AMGOON,” FOR THE AHUR' RIVER PASSENGER SERVICE—TRANS-SIBERIAN RAILROAD.

Length, 160 feet; beam, 24 feet; depth, 8 feet draught 3 feet; Compound Surface-condensmg Engines supplied by two
lccomot:ve wood- burmng boilers,

more than 2,000 miles per trip. The ‘ Amgoon” may
be taken as thoroughly typical of the vessels engaged
in this service. She is a side-wheel steamer: 160 feet in
length over all, 24 feet mmolded beain, 8 reef depth, and
3 feet draught. Her engines also are of the compoéund,
surface-condensing type, and the locomotive type boil-
ers, like those in the vessels previously described, are
arranged for burning wood fuel.

Another break in the rail line which requires boats
to serve as a connecting link is found at the southern
end of Lake Baikal, a point at which the mountains
extend practically to the water’s edge. An expendi-
ture of many million dollars would have been necessi-
tated to put the railroad through this section, and so
it was decided to substitute instead a fleet of ferry-
boats, which now transfer trains of cars back and
forth just as is done at numerous ports in the United
States. An ice-breaking steamer, somnewhat similar in
design to those in service on the Great Lakes of America,
keeps the channel open in winter. The trip across the
lake is about forty miles in length, and the vessels emn-
ployed on the route are especially designed for the
service.

Another very interesting type of vessel shipped from
British yards for service in Siberia is a class of stern-
wheel steamers, each of which is 91 feet 6 inches in

Eastern Cown-
pany.
The Chinese
Eastern Rail-
- 'way will oper-
ate a fleet of
eighteen ves-
sels, averaging
4,000 tons each,
for the purpose
of carrying
freight from
Shanghai to
Port Arthur
and Vladivo-
stock. For the
maintenance
of this fleet,
large repair
shops are be-
ing construct-
ed at Port Ar-
thur. Much
has been writ-
ten regarding
the triumphs
qf American
tools and
American lo-
comotives in
the construction of the rail line, and it would seem
that the creditable record is to be maintained, for the
Russian officials have stipulated that the entire equip-
ment of these new repair shops, including engines,
boilers, and machinery, shall be purchased in America.
This, too, in the face of thaéﬂct that several Earopean
firms offered to supply the quipment at a lower fig-
ure. A representative of the Russian -officials has
been in this country for several weeks past filling out
the equipment specifications of the new Port Arthur
plant, and has placed contracts aggregating upward of
$200,000 with American manufacturers.

B

American Scientists Honored.

The bi-centenary of the Prussian Academy of Sci-
ences was inaugurated on March 19 at the castle at
Berlin in the presence of the emperor and prominent
officials. The scene was of great splendor, as, with a
fanfare of trumpets the procession entered, headed by
the high state dignitaries and generals and ministers
bearing the imperial insignia. There were representa-
tives of various universities present and three Aeri-
cans were elected : Prof. Josiah Willard Gibbs, of Yale
University, Prof. H. A. Rowland, of Johns Hopkins
University, and Prof. William James of Harvard.
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PROF. PICTET’S EXPERIMENTS WITH LIQUID AIR.

With the establishment of the Tripler and the Os-
tergren-Berger plants, atmospheric air has been lique-
fied in quantities which have surpassed the expecta-
tions even of those scientists who for years have made
the physies of low temperatures their special field of in-
vestigation. As a scientific feat, the liquefaction of air
in large volumes is certainly startling, but
the practical value of the achievement is
still to be demonstrated.

A project for the industrial utilization of
liquid air has been formulated by Prof.
Raoul Pictet, of Geneva, Switzerland, a phy-
sicist who for nearly twenty-five years has
been an authority on liquefaction of gases
and the chemistry of low temperatures, and
who, we are pleased to state, has expressed
his intention of becoming an American citi-
zen, His industrial application of liquid
air consists in the dissociation of its nitro-
gen, oxygen, and carbon dioxide, gases which
are obtainedjin sueh large quantities and at
such low cost that they can be profitably
used in the arts.

Up to the present time, liquid air has
been produced at pressures which vary from
1,250 pounds to the square inch in the
Ostergren-Berger systen to 2,000 pounds
and more in the Tripler and Linde pro-
cesses. These enormous pressures require
the expenditure of so much energy that the
rectification of the liqQuid air is not commercially
profitable. The germ of Prof. Pictet’s project is found
in his discovery that air can be liquefied at the aston-
ishingly low pressure of 15 pounds to the square inch.

In the Pictet system, air is liquefied by means of
liquid air. The principal of the Geneva physicist’s
discovery can be admirably illustrated by means of the
experimental apparatus shown in Figs. 5 and 6. Within
a bath of liquid air contained in a Dewar bulb, a
coiled tube is plunged, one end of which is connected
with a hand-pump and the other end of which is bent
to discharge into a vessel. Gages can be provided to
indicate the pressure. Atmospheric air pumped into
the tube at a pressure of but 15 pounds to the square
inch gives up its heat so suddenly that the liquid air
in the bulb boils violently and the air within the tube
liquefies and flows into the receptacle in an endless
stream so long as the pump is in operation. At a lec-
ture recently given by Prof. Pictet at the Engineers’
Club in New York, a glass worm was substituted for
the coiled 'metallic tube, shown in our illustration, and
an enlarged image of the apparatus was projected by
meansof a lantern on a screen. The gases could be
distinetly seen liquefying within the tube.

One of the most remnarkable features of this method
of condensing air at low pressures is the means of con-
stantly maintaining the initial supply of liquid air. If
the coiled tube is so bent that its mouth discharges
into the bulb, the liquid air, it will be found, can be
produced in volumes which not only compensate for
the loss due to evaporation, to radiation, and to the
solidification of carbon dioxide, but a remainder will be
left which can be reserved for further use. With
the variation of the pressure there will also be a
variation in the quantity of liquid air obtained. This
maintenance of a constant supply of liquid air within
the Dewar bulb or other receptacle, constitutes an im-
portant element in the
Pictet process of disso
ciating the constituents
of liquid air.

Atmospheric air is
composed essentially of
nitrogen and oxygen in
approximately the pro-
portions of 4 to 1, with
traces of carbon dioxide
and watery vapor. The
nitrogen and oxygen,
owing to the exceeding-
ly slight chemical affini-
ty of the nitrogen, are
merely diffused and - ‘not
chemically combined.
When air is liquefied
the nitrogen and oxy-
gen are condensed al-
most simultaneously,
and the carbon dioxide
solidifies. When a jet
of liquid air is directed
against the side of a
vessel, the ecarbon di-
oxide solidifies in the
form shown in Fig. 4.

Nitrogeu boils at a temperature of —194'4° C, (—318°
F.) and oxygen at —181'4° C. (—294:5° F.). In a ves-
sel containing liquid air from which the carbon dioxide
and moisture have been filtered off, the nitrogen will
evaporate first, owing to its lower boiling point, leav-
ing the oxygen behind. The process is akin to that of
distilling water and aleohol in producing pure alcohol,

Evaporation of Nitrogen.
THE SEPARATION OF LIQUID AIR INTO ITS CONSTITUENTS,

Fig. 5.—PICTET'S EXPERIMENTAL APPARATUS FOR
THE LIQUEFACTION OF AIR AT LOW PRESSURES.
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Of a given quantity of liquid air approximately 50
per cent will be pure nitrogen, 30 per cent nitrous
oxide, and 20 per cent oxygen, the carbon dioxide hav-
ing been previously removed. The first nitrogen evap-
orated will not support commbustion. The flame of a
match will be immediately extinguished (Fig. 1) ; and
not until the layer of nitrous oxide gas is reached is it
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connected, and sufficient pure oxygen was obtained to
fill the gas-tank in less than one minute at 15 pounds
pressure. The oxygen generated was used at the
lecture in an oxy-hydrogen jet to produce a limelight.
In the industrial application of Prof. Pictet’s system
(Fig. 8) the atmospheric air at normal pressure enters
a supply pipe and passes through a filter, which re-
moves impurities and foreign matter. After
having been purified, the air is compressed
and forced into a cooler containing a cool-
ing-coil, serving the purpose of reducing the
temperature of the air after the compres-
.~ sion. From the covler the compressed air
enters a chamber containing pipes through
which liquid oxygen is flowing, whereby its
temperature is further reduced. It then en-
ters the pipe, F, leading to the separator, G.
Within the separator are a number of super-
posed trays, containing liquid air, through
which is conducted a coiled pipe connected
at its upper end with the pipe, F, and at its
lower end with the pipe, H, whereby the
air is delivered into a filtering chamber, I, at
the top of the separator. The cooled air
passing through pipe, F, enters the coiled pipe
lying in the liquid air on the trays, lique-

Evaporation of Nitrous Oxide,

possible for combustion to take place (Fig. 2). As
the level of the rapidly boiling liquid falls, layers of
gas richer in oxygen are reached, until finally, when
four-fifths of the original quanty of liquid air have
evaporated, oxygen alone remains. As this liquid
oxygen boils away its purity increases, until at last a
point is reached when its purity is such that steel
can be burned, a sufficient proof of its high quality
(Fig. 3).

With the possibility of liquefying air at low pressures

Fig. 4—SOLIDIFICATION OF CARBON DIOXIDE PRO-
DUCED BY JET OF LIQUID AIR.

and its separation into its constituents, the collection
of the oxygen after the evaporation of the more vola-
tile nitrogen is a matter of .no great difficulty. At the
lecture before the Engineers’ Club, already referred to,
a simnall apparatus was set in operation which proved
the feasibility of Prof. Pictet's scheme. The appar-
atus in question comprises primarily two parts,—a

liquefier (Fig. 7). and a gasometer. The liquefier con-
sists of a worm immersed in liquid air poured in
through a funnel, the end of the worm. being bent so
that its mouth is located immediately above the fun-
nel. The gasometer is merely an ordinary water-sealed
gas-holder of 600 liters capacity. After the nitrogen
had been drawn off, the liquefier and gasometer were

°

Evaporation of Pure Oxygen,

Fig. 6.—METHOD OF PRODUCING LIQUID AIR.

fies, as we have seen in the experimental ap-
paratus previously described, and discharges
into the filtering chamber, I, where the solid
carbon dioxide is deposited. Then theliquid
airflowsinto the trays below and commpensates
any loss in the liquid air on the trays due to evapora-
tion. As the liquid air passes from tray to tray, the
more volatile nitrogen separates from the oxygen and
enters a pipe, oJ, connected with the top of the separa-
tor, and flows into the tubes of a nitrogen chamber,
whence it may be led off into gasometers.

When the liquid air reaches the lowermost tray, it
nitrogen will have completly evaporated, leaving only
pure oxygen, which is collected in the pipes of the oxy-
gen chamber and is then drawn off as desired. The
intermediate space contains mixed oxygen and nitro-
gen, or nitrous oxide, which, like the other gases is
drawn off by a pipe, M, leading to the collecting pipes
of a mixed nitrogen and oxygen compartment. By an
ingenious system of gate valves, located at the upper
levels of the trays, the liquid air can be cut off at any
point in its descent, so as to obtain oxygen of any de-
sired degree of purity. 1f, for example, it be desired to
collect a supply of oxygen containing 50 per cent nitro-
gen, the gate valve at the proper intermediate tray is
closed, thus cutting off all the trays below and leaving
only a sufficient number in action to produce the 50
per cent oxygen. If 80 per cent oxygen be desired, the
gate at a somewhat higher tray will be closed. Several
nitrous oxide compartments will be provided, each re-
ceiving liquid oxygen containing more or less nitrogen.
For pure oxygen all the trays will be employed.

Before air can be liquefied by means of this apparatus
it is evident that the evaporating trays of the separator
must contain an initial supply of liquid air. In order
to produce this initial supply, atmospheric air will be
liquefied, as in the Ostergren and Berger* method, at
a pressure of 1,250 pounds, maintained for a period of
eight hours. After the necessary amount of liquid air
is thus obtadined, the compressars will operate at
any desired pressure above 15 pounds, the losses
in the original volume of liquid air, due to evapor-

. ation; solidification of

carbon dioxide, and
radiation, being
compensated for in

the manner previously
1nentioned.

The volumes of the
gases separated by the
Pictet process are enor-
wous. Prof. Pictet
states that a 500 horse
power plant after its
initial supply of air has
been liquefied, will pro-
duce in twenty-four
hours, 1,000,000 cubic
feet of oxygen, 2,000,-
000 feet of nitrogen at
atmospheric pressure,
and, as a by-product, 1
short-ton of selid carbon
dioxide.

The small cost at
which these gases are
separated is even more
astonishing than the
large quantities in
which they are pro-
duced. The potassium chlorate process now in general
use yields oxygen costing from $2 to $3 per cubic yard.
By the fractional distillation of oxygen from air lique-
fied at low pressures, 20 cubic yards, it is said, can be
produced for one cent.

Of what industrial value is this solid carbon dioxide,

*See SCIENTIFIC AMERICAN for July 15, 1899.,
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this liquid oxygen and nitrogen ? The carbon dioxide
filtered from the liquid air can be sold to brewers and
makers of carbonated waters and beverages. It is
claimed that the profits of the selling of the carbon
dioxide wili pay for the cost of operating the plant.

Ozxygen, as Prof. Pictet has aptly termed it, is the
very bread of industry. It burns the coal beneath the
boilers of our locomotives and steamboats. It sup-
ports the flame of light and heat giving substances.
It is the life-sustaining element in the air we breathe.
Oxygen produced in large quantities at a low cost can
be employed in well-nigh every art. Every industry
is dependent on the calorific force of coal. Supple-
mented by oxygen not only can the calorific energy be
increased, but the amount of fuel used can be reduced.
In firing a steam-boiler, by assisting the combustion of
the coal with 50 per cent oxygen (oxygen purer in
quality would burn out the fire box), a quantity of
fuel can be saved equivalent to that usually lost in
heating the nitrogen of the air. Moreover, lignite,
bituminous coal, and fuels of low calorific value can be
employed. With a draft of oxygen of constantly in-
creasing purity Prof. Pictet claims that the tempera-
ture of a reducing furnace can be raised 600° to 800°
C., with the result that a piece of steel can be heated
in half the time usually required, to a temperature
even higher than may be necessary, with a saving of
40 per cent of the fuel ordinarily employed. With
oxygen produced at low cost, iron, steel, and bronze
can be easily welded and soldered. He suggests that
framed iron structures and the pieces of metallic ves-
sels can be fused together with the oxygen blow-pipe,
thus dispensing with the use of rivets and gaining in
strength and rigidity. With the supply of cheap oxy-
gen it would be possible to obtain a more efficient sys-
tem of street lighting than is at present possible. The
gost of manufacturing such chemical produets as nitric
acid, sulphurous and sulphuric acid, and ozone, in all of
which oxygen is an important element, can be very
considerably reduced. In hospitals, sechools, factories,
offices, and theaters, the air could be replenished with
oxygen as it became vitiated.

Pure nitrogen is obtained by the Pictet process only
in the gaseous state ; it is collected in various degrees of
purity, and like oxygen, is industrially useful. By chemi-
cal synthesis ammonia and its various modifications
can be made, as well as nitric acid and its derivatives,
and the potassium cyanide so essential in gold mining.

If Prof. Pictet carry out his far-reaching project for
the separation of the constituents of liquefied atmos-
pheric air—and, indeed, he has already begun the
erection of a plant for this purpose—he will change
the methods of industrial processes more exten-
sively than falls to the lot of most physicists. His
process, if it prove successful, will affect the me-
tallurgical industries, vastly influence steam and
civil engineering, and introduce new methods for
the commercial production of the most important
chemicals used in the arts.

Petroleum Deposits on Saghalin Island near
Eastern Siberia.

An Austrian mining engineer, Mr. F. F. Kleye,
who for many years was engaged in the oil in-
dustry of Galicia, and, later on, in the same in-
dustry in Java and Suinatra, made, in 1898 and
1899, - extensive investigations on the occurrence
of naphtha on the island of Sagdalin, in Eastern
Siberia. On his return Mr. Kleye rendered a de-
tailed report of his observations to the Society
of Austrian Mining Engineers, from which the

following remarks are an abstract : . P

* In my search for the naphtha deposits on the
island of Saghalin. I went from Alexandrowsk, on
the west coast of the island, into the interior as
far as Derbinsk, on the River Tym, whence I fol-
lowed the river down to the eastern coast. After
much trouble I succeeded in securing the services
of some Russian-speaking Orotchons, who make
their living in raising reindeer, and are well ac-
quainted with the country. From these people I

learned that far up in the north naphtha. called,
* Nephtogen’ by the natives, occurred in many dis-
tricts.

* After a voyage of about a week we arrived at
Wal, where the Starost (mayor) informed me
that he knew of two large naphtha deposits, of
which one, he said, was situated near the River Nutowo
and the other at the source of the Boatassin River. The
next day we reached a hill called ‘Nephtogengora’
(naphtha mountain). While advancing overthe last few
miles, along the river, I noticed that the water of the
stream was entirely covered with a coating of oil, and a
heavy smell of naphtha announced that we were ap-
proaching a great deposit. We then came to the first
naphtha sea, situated between two hills, and after hav-
ing crossed the hills, we reached the second oil lake,
which was far larger than the first. What I here savr
really surpassed all expectations. I had never in my
life seen or heard of, such immense lakes of naphtha.

““The next morning I began my investigations,
This liquid naphtha I found to possess a specific weight
of 0925 at 141¢° Celsius, and was of a reddish-brown
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color. Oil taken from another deposit had a greenish
red-brown color, and a specific weight of 0:9055 at 1414°
Celsius. Lateron when I arrived at Alexandrowsk I
distilled the oiland found that a quantity of 214 quarts,
heated to 150° C., contained only a few cubic centime-
ters of benzine, and at a heat of 300° Celsius 27 per
cent kerosene. The heat was then developed to 500°
when a first-class lubricating oil was obtained.

* From the height of these hills, at the foot of which
lies a third large naphtha lake, I noticed a large broad,
gleaming surface, and on nearing it, discovered another
large lake, 1,435 feet long and 280 feet wide. At the
edge of these four lake-like deposits there were num-
erous simaller oil wells, from which the oil continually

-
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exuded under strong pressure. Further up the Nutowo
River I also found considerable deposits of naphtha.
**The various hills stretch in the direction of the
meridian, which is also the direction taken by the oil
streams ; voluntary courses I could nowhere find ; fur-
thermore, in numerous diggings I could find no beds.
At one digging I penetrated first a 10-foot deposit
of asphalt, then: 10 feet of sand, before reaching the
more solid foundation of clay. In spite of all safety
measures it was not possible to control, without pumps,
the underground water from pressing upward, and
the digging had therefore to be abandoned ; in spite
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Fig. 8.—PICTET'S INDUSTRIAL LIQUEFIER AND SEPARATOR.

of all these obstacles, however, the exodus of oil was so
great that a considerable supply underneath can as-
suredly be counted upon.

** After four days’ work, and after I had minutely
taken the location of the most important deposits, we

began the return journey, during which I marked the.

entire way with the compass. On the first morning
we reached by boat the mouth of the Hagdusa River.
We landed here and continued on land across an al-
most level plateau. After walking about four versts
we cawne in sight of the outlying hills, and another
verst brought us to the naphtha deposits at the source
of the Boatassin River.

*The entire outcrop line, forming more or less naphtha
deposits, runs along the river to a long line of hills;
the direction of these hills was also parallel with the
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meridian. Although these naphtha deposits were not
so immense as those on the Nutowo by far, they are of
great importance in view of the fact that they are
scarcely twelve versts distant from a good sea-port,
possessing accommodation for the largest ships, and also
since the country offers practically no obstacles in the
way of transporting materials, laying conduits, ete.

“ The entire east coast of Saghalin, as far!as examined,
belongs to the ‘tertiary formation.” All naphtha
outerops that I saw extend in the direction of the
meridian. The naphtha deposits are embedded, with-
out exception, parallel in the axis of the anticlinal
flexure of the strata, and are very rich. '

** Furthermore, when the important difference be-
tween the specific weight of naphtha of 20 feet depth
and of that lyingopen is considered, it \nay be accepted
that the deposits will supply raw oil sufficiently rich in
kerosene. It is certain, however, they will supply a
far richer raw oil than the wells of Baku, to which the
raw oil of the eastern coast of Saghalin is very similar.
It is, therefore, to be expected that not only a second
Baku will rise, but that Saghalin * Baku’ will far sar-
pass the present ¢ Baku.’

‘It must be remembered, in prophesying the develop-
ment of Saghalin, that it is only possible to reckon on
a shipping season of from 7 to 8 months; the short
stoppage during winter should, however, be out-
weighed by the extreinely favorable shipping facilities,
which are not surpassed anywhere in the world. With
regard to the working of the naphtha -deposits, it
would be comparatively easy to transport the oil in
tank steamers to a point near Vladivostok, where ex-
tensive refineries could be erected.”

Since the foregoing was written, an English syndi-
cate with a capital of $500,000 has been formed for the
purpose of taking over the three naphtha deposits de-
scribed above. The syndicate which is composed of
three large London firms is called *‘ The Saghalin and
Amour Petroleum and Mining Syndicate, Limited,”
head with offices in London.

Since the English have taken the lead, the attention
of the mining world will no doubt speedily be turned
to Eastern Siberia with the result that foreign capital
will find a way to the development of the rich mineral
deposits of that country.

A Generous Inventor.

Inventors as a gerieral rule are more or less so carried
away with the development of their ideas that they
give little thought to the business mranagement neces-
sary to make the invention financially lucrative.

But we have an exception to this statement in Mr.
George Eastman, of Rochester, New York, the in-
ventor and promotor of the Kodak camera, now so
familiar in all parts of the world, who, trained
to business methods in a banking establishment,
retired and began the manufacture of the gelatine
dry plates some twenty years ago mainly for
the use of amateur photographers.

In the development of this new industry his
attention was drawn to the need of some substi-
tute for glass, and it was not long after before
the roll holder attached to the back of the camera
for holding in place a roll of sensitized paper
was introduced, by which a large number of nega-
tives could be taken in sequence, thereby dis-
pensing with the heavy weight of glass. This led
to the construction of a new special miniature
camera, and its introduction, in 1888, by Mr. East-
man, when the phrase attributed to him, ‘ you
press the button, we do the rest,” became so popular.

It may be considered as a certainty that this
popularization of photography, while it seemed
repulsive to the majority of amateurs, did more to
interest the general public in photography and
its kindred industries than anyother event since
the time of Daguerre. It was a good business
stroke and prepared the publie for furtherimprove-
ments which Mr. Eastman subsequently inaugu-
rated by substituting for paper a rollable trans-
parent celluloid film. Thas, by exercising ex-
cellent judgment in giving the newly created
photographie public goods of superior and uni-
form quality at the same time satisfying the many
varied conditions, Mr. Eastmman succeeded in build-
ing up a business which has many times exceeded
his original anticipations. His work resulted in

the establishmment of many new factories as well the

changing of the character of the photographic trade,
not only in the United States but abroad.

So it is with pleasure that we chronicle the gift by
Mr. Eastinan hiself, a type of the energetic American,
of $200,000 to the Rochester (N. Y.) Mechanies Insti-
tute without conditions.

The money is to be expended in enlarging the pres-
ent building. A year ago he distributed several thous-
and dollars among employés, according to their terms
of service.

Thus the people of his own city are benefited by his
generosity, while the public at large derive benefit
from the use of his inventions and appliances. He has
been most successful as an crganizer and leader of
large corporations,
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SOME AMERICAN MUMMIES,
BY PROF. C. F. HOLDER.

The history of embalming in Egypt is well known,
and it is a more or less interesting study to attempt to
compare the making of muminies in the East and in
America with a view to throwing light on the singulari-
«ies and religious observances which formed a part of
the ceremony of mummification. From a translation
of sepulchral texts in Egypt it has been learned that
muminies were made there to keep the body inviolate
and ready for the return of the soul at the time of
resurrection. The Egyptians seemed to recognize four
parts in man-—the body, the soul, an intelligence, and
an ‘“appearance,” *eidolon.” At death these were
separated, and then intervened a period of from three
thousand to ten thousand years. '

During this time the soul traveled the under world
as a penance, while the intelligence wandered through
space. As these parts were to return at the end of the
time indicated, it was considered necessary to preserve

the body from corruption, and in the attempts to ac-

complish this we find the reason for embalming among
the ancient Egyptians, their pyramids, their secret
burials, and the extraordinary methods of hiding the
dead, customs which have been of the greatest value
to archaologists and students of man and the human
race. The embalmming process was carried on with
greater or less ceremony and expense in proportion to
the wealth of the deceased ; and, if the latter were a
king or a member of the royal family, or a wealthy
man, no expense was spared to embalm him in a lasting
manner, and to place the remains in a well-built tomb.

The embalming was carried out on a regular system,
there being four rituals to govern it. The first related
to the incisions to be made in the body. The second
was a manual treating of the gums, resins and spices
to be used, the bandages and elaborate descriptions as
to the method of binding the body and the prayers to
be recited at each stage of the work. Third, the water
ritual giving the litanies to be recited while the body
was being taken by water to its last resting place ; and
fourth, a work containing the funeral ritual given
when the body was placed in the tommb. These books
were for the instruction of the priests and operators.
The process of embalming was divided. First came
the evisceration, taking about two weeks. This was
followed by the salting or bituminizing, which took
thirty days; then came the spicing and bandaging,
occupying thirty-five days, or seventy-two days in all.

The great cemeteries of these days all had establish-
ments for making mummies attached to them, as
crematories are found to-day; and the professional
embalmers constituted an army of people in them-
selves. According to Edwards, there were never less
than eight hundred bodies in process of mmummification
in the workshops of the necropolis of Memphis. The
method of treatmment depended upon the rank and
wealth of the dead. In the case of a poor man the
bandages would be coarse; but if the deceased was
wealthy they were of the tinest linen. Each finger and
limb were bound, twelve hundred and fifty yards hav-
ing, in some cases, been unrolled by investigators—
nearly two-thirds of a mile of bandages
three or four inches in width.

There were many methods of making
mummies, and time has shown that those
of the Theban epoch were the best, the
bodies after centuries being so flexible that
they can be bent without breaking. This
was, it is supposed, due to the expensive
ingredients employed.

"Mummies of some kind are found in many
lands, and it is interesting to note that they
occur in various parts of the United States,
possibly the most interesting coming from
the caves of Arizona. The two shown in the
accompanying photographs, by Maude, of
Los Angeles, were found in cliff dwellings in
that territory. According to Lawson, the
Santee Indians of South Carolina preserved
their dead by embalming with certain roots,
after which they dried the body and covered
it with the bark of the pine or cypress.
Finally, the skeleton was secured and wrap-
ped in cloth made of opossum's hair, the
remains then being placed in a box. Others
were wrapped in deerskins and stored in
the Quiogozon, which was the royal tomb.
Perfect mummies have been found in the
cavesof Kentucky. One enveloped in rough
clothes and wrapped in Geerskins was found
ten feet below the surface in a cave. It
was the body of a woman, the hair shaven off ac-
cording to the custom. Beneath the outer deerskin
was another skin of the deer ; then came a cloth formed
of twine. Inside of this was a cloth resembling this,
but covered and ornamented with brown feathers.

The natives of the Northwest embalmed their dead.
The body was usually doubled up and placed in a case
of fur or grass, made for the purpose. The Alaskan
Commercial Company secured from the seal islands of
the company a mummy supposed to be one hundred
and fifty years old, which shows that this method of
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burial has been followed many years. It was discov-
ered in a cave,’on Kagamale Island, filled with sulphur-
ous vapors which came from crevices in the rock.
Eleven mummies were found. One, the chief, was held
by a basket-like coffin, or structure, four feet in height,
and evidently nade with the greatest care. The ma-
terial with which the remains were wrapped were mat-
ting, woven from seaweed in a very skillful manner,
and skins, among which was a fine skin of the sea

INDIAN MUMMY FROM CLIFF DWELLING, ARIZONA.

otter ; over all wasa net made of the sinews of the sea
lion.

In many of the so-called mummies of this continent
the body was placed in a sitting position. Several
werefound by the writer on San Clemente Island, Cali-
fornia, doubled up, the head resting on the knees,
while in front of the face and behind the head were
placed flutes of bone inlaid with the pearly abalone.

The mnmmies shown in the illustrations have been
carefully prepared. The one unopened with distorted
face, being well preserved ; wrapped in skins and firmnly
bound and finally incased in a covering of basketry.
The so-called mummy caves of Arizona from which
mummies have been taken, are very interesting and
elaborate in their structure. Oneis known as Mummy

INDIAN MUMMY FROM CLIFF DWELLING NEAR JEROME, ARIZONA.

Cave Ruin, and is in Del Muerto Cafion and known to
the Navajos to-day as Tse-i-ya-kin. It standsabout
80 feet above the bed of the cafion on the face of the
cliff with a commanding view and is placed in a natu-
ral weathering. It is believed that originally there
were twenty rooms in the western cave, and fourteen
can be distinguished to-day. In the eastern cave
about forty-four can be distinguished, and it is esti:
mated that originally the ruin represented ninety
roows, affording a home for possibly sixty people.
Many of the rooms are 20 feet wide and 15 feet across,
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and were two stories in height, What is called the
eastern cave, or the muminy cave, is to-day a most pic-
turesque ruin and steps have been taken by the govern-
mwent for its preservation. The houses of stone are
packed in under the great cliff where the stone has
weathered out and the falling ruin has aided materi-
ally in forming the talus that reaches down, covered
with the stones used by the ancient builders, to the
bottom of the cahon. Windows and doors remain intact
in many rooms and the stories can readily be traced
by standing walls. If these picturesque ruins were in
sorne valley in Egypt they would attract the attention
of thousands, but here they are visited by the student
and the scientific man alone, and by but an occasional
tourist who strays into the region.

In Egypt, mummies of crocodiles and cats are com-
mon, but the mummification of animals in America ap-
pears to have been rare. On the island of San Clem-
ente muminified dogs have been found, and are to be
seen in the museum of Throop University, Passadena.
They were tanned in some way and then wrapped in
basketry of seaweed.

British War Office.

A letter was recently published in The London
Times complaining of the British board, which inquires
into military inventions, and the writer describes his
experience with this board. The problem which he
was endeavoring to solve was how to obtain accuracy
for a dropping, or high angle rifle fire, a most import-
ant subject in view of the present conditions of mod-
ern warfare, for it is well known that in the engage-
ments in the present war, the British troops rarely
saw a Boer at all. Direct fire under these circum-
stances is alinost useless except at very close quarters.
There would be no escape from a high angle fire if it
could be compassed. The experinents of the writer
were in the direction of affixing a small, simmple and
economical apparatus to the rifle so that a man would
know at what angle to hold his gun in order to drop
a bullet in any given range. Having convinced him-
self that his invention was a good one he wished to
have it examined by the War Office with a view to
adoption. He therefore communicated with the War
Office, briefly stating his idea and this was forwarded
to the Director General of Ordnance, who replied as
follows: ‘ Sir: With reference to your letter concern-
ing an appliance for adapting rifles to- high-angle fire,
I amn directed by the Secretary of State for War to in-
form you that he will not trouble you in the matter.
I am, ~ir, your obedient servant (Signature illegible),
Director-General of Ordnance.”

While the British War Office cannot be expected to
concern themselves with inventions of cranks, at the
same time it might be supposed that the writer of the
letter who was no other than Dr. A. Conan Doyle, the
well-known author, would have received some consider-
ation. There is no more promising field at the present
timme for the inventor than in articles intended for the
military establishment. We are pleased to know that
our own Departiment of War has, on many occasions,
given gratifyving support to the inventor by ordering
guns, gun carriages, etc., made and tested
on a large scale, and the results have been
most satisfactory, as the government now
controls many important inventions.

Inventors and the

The Transportation of Tea.

A Siberian paper published at Tomsk,
gives some curious details regarding the
Russian tea caravans that transport vast
quantities of tea and distribute it in various
parts of Siberia and Russia. During the
first twenty days of January, 1899, there
was an average of a thousand sleighs per
day loaded with tea passing through Tomsk.
The ordinary size of the tea caravans are
from 50 to 70 sleighs, but it is not unusual
to have from 200 to 300 sieighs in a caravan.
The average load is five bales, each bale
weighing about a hundred pounds. Five
sleighs are fastened together and are drawn
by one horse and are attended by one man.
On the rear sleigh of each group is tied a
bundle of hay and a measure of oats so
that the next horse behind may feed during
the march so that the caravan does not
need to halt for the purpose of feeding the
horses. The front horse is changed oc-
casionally so as to give him an oppertunity
of feeding also. The caravans travel night
and day and only stop at villages where
the weary horses are exchanged. The drivers sleep
on the sleighs while traveling. When the Trans-
Siherian road is completed tea will be carried from
China and distributed through Siberian and Western
Russia with the same despatch as freight is handled
in the United States and twelve cars will carry as
much freight as a thousand sleighs drawn by two
hundred horses and attended by two hundred men,
the difference in the cost of the tea to the consumer
and the saving in time and transportation may be
readily imagined.
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The Agrostological Work of the

of Agriculture.

The division of agrostology performs important labors
in the Department of Agriculture, and before desecrib-
ing them it is perhaps well to define the word. * Agros-
tology " is that branch of hotany which treats of grasses.
The grasses and forage plant investigations have been
carried on for many years, and the value and necessity
of actual field work as well as the importance of experi-
mental cultures of the grasses and forage plants which
we may wish to propagate and introduce into cultiva-
tion, are no longer questioned. Observations in the
field have enabled us to understand the forage prob-
lem and needs of the several sections of the United
States and materially advance our knowledge of the
native grasses and forage plants, their distribution,
their relative abundance, their value,before cultivation,
peculiar conditions of soils and climmate, and the means
by which they are propagated, and their possible value
to agriculture and in the economic arts. No country
offers so large a number of grasses and forage plants as
are to be found in the United States. There are na-
tive species adapted to nearly every condition of soil
and climate and selections can be made from among
them to meet almost every requirement of the farmer
or the stockman. In order to secure information as to
the best variety of crops to meet the needs of the vari-
ous sections and climatic divisions of the country, it is
necessary to study the conditions that prevail such as
the soils, rainfall, drainage and temperatures which
govern the development of the plants in a given area.
Most of the force of the division has been sent into the
field, or special agents are employed to learn by direct
observation the habits and distribution of native
grasses and forage plants. Experimental work has
been conducted at Abilene, Texas, with excellent re-
sults and experiments with grasses and forage plants
have also been made in Eastern Washington at Yakima
and Walla Walla in eco-operation with the Northern
Pacific Railroad and the Oregon Railroad and Naviga-
tion companies.

Among the most interesting and promising varieties
tested are Turkestan alfalfa from the dry regious of
Western Asia, and the oasis of alfalfa from North
Africa. The field experiments of the division arebeing
largely carried on through co-operation with promi-
nent farmers in the different parts of the country and
with some of the State Experiment Stations. The in-
vestigation of the self-binding grasses has been con-
tinued and observations of the native sand-binders have
been extended southwesterly along the Atlantic coast to
Floridd, and alsoat various peints along the Pacific and
in the sandy regions of Eastern Oregon and Washing-
ton. Some promising species of this group of grasses
have been discovered specially in the Pacific coast region
and experiments in propagating them have been intro-

Department

Seientific dumervican,

duced. During the past fiscal year 6,246 sheets of
mounted specimens have been added to the collection
of herbarium and the total number added during the
past five years is 19,078. Many thousands of speci-
mens have been submitted to the division for identifi-
cation since its organization. Between 3,000 and 4,000
were determined by correspondence during the year. A
number of bulletins, circulars, ete., were issued. The
cultivation of grasses and forage plantson the depart-
ment grounds has been continued and has been a
source of attraction throughout the season. This grass
garden has given opporiunity to those interested to
know the appearance and growth of a great number of
important grasses and forage plants. During .the
year the division has distributed seeds of 185 varieties
of grasses and forage plants. They were nearly all
sent to experiment stations or to correspondents who
had requested an opportunity to co-operate with the
division in this work.

It is recommended that the appropriations for the
division be increased, as there are constant demand
for the extension of these investigations into new fields.
Thus, for example, urgent demands come from the
Gulf coast region where the question of raising forage
upon lands whose fertility has been exhausted by long-
continued cultivation of cotton, is now engaging the
serious attention of Southern planters,and the holding
of drifting sands about the fortifications along the
coast, has been called to the attention of the division
by the War Department, and it is imperative that ex-
perimental trials of known sand-binding grasses
should be made in a number of localities where damage
is being caused by blowing sands,

The railroads whose lines pass through sandy dis-
tricts, where the driftings often seriously impéde
traffic, and private parties or corporations whose lands
are being made desert wastes by shifting piles of sand,
are demanding information which can only be offered
by practical demonstration of the adaptability of cer-
tain grasses to fixing these destroying sand drifts. In-
quiries concerning sand-binders have come to the
division even from Japan, where the city of Niigata,
on thé northwest coast, is threatened with destruction
by sand blowing the sea.
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The Risks of Siphons.

The ordinary charging pressure for the siphon bottle
is from 120 to 150 pounds to the square inch. When
a bottle so charged sustains a fall of only a few' feet
the jar is liable to cause an explosion, and the same
result may occur by exposure to heat. The Druggist’s
Circular recently had an excellent article upon the
risks of the siphon in which a number of damage cases
are cited, and it recommends that a special warning
label setting forth the risks of handling siphons be
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placed on every bottle. The moral obligation to pro-
tect one’s fellows from danger is obvious enough and
pharmacists and others who sell siphons could readily
force the bottler to affix such labels. The siphon
should always be carried by the head. Children should
be specially warned to do this because they are apt to
find the bottles heavy and clasp them close to the
body. Sudden changes of temperature should be
avoided and the cold bottle should not be grasped with
the hand. The courts seem to have always held in
siphon accidents that the bottler was responsible. If
there was the slightest defect in the siphon or the
slightest earelessness in handling them. The driver of
a wagon containing filled siphons was delivering some
of them to a customer; one of the bottles fell and
struck the ground where it burst into fragments, strik-
ing aman in theface permanently impairing his vision.
A suit was brought against the manufacturer whose
wagon was delivering the water. A verdict of $3,000
damage was obtained. The case was carried to the
Appellate Division of the Supreme Court and the
judgment was affirmed.

—— -t —

‘The Current Supplement.

** A Visit to the Exposition of 1900” forms the first-
page- article of the current SUPPLEMENT, and is fully
illustrated with a number of views showing the gradual
transformation which has been wrought in the last few
months in the Esplanade des Invalides, and other por-
tions of the grounds. ‘‘The Pan-American Exposi-
tion” forims another interesting article and is accom-
panied by an engraving and a plan of the Exposition.
**Is the Steering of the Modern Screw-Propelled Vessel
Defective?” is by the late Captain Cornelius W. McKay.
The first installment is in this issue. ‘‘The Nature of
the Elements,” is by Dr. Curt Schmidt, and is accom-
panied by descriptive engravings. ‘‘ The Doctor Out-
side of Medicine,” is the most interesting article by Dr.
William L. Stowell, M.D., and treats of the subject in
an exhaustive manner.
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RECENTLY PATENTED INVENTIONS.

Agricultural Implements.

PLANTING ATTACHMENT.—SAMUEL W NELSON,
Munday, Tex. This inventor has provided a simple form
of planting mechanism adapted for ready attachment to
any cultivator and for operation by a ground-wheel of
the culiivator. The operating devices for this planting
mechanism are so constructed that the seed can be
dropped at any desired interval. The device meets all
the requirements of the average farmer.

Bicycle-Appliances.

BICYCLE SUPPORT.—FREDERICK BARRY, Silver-
ton, Colo. The bicycle-support consists of clips arranged
for attachment to a bicycle frame. Rods extend from
one clip to another and connect the clips. A runner has
ears bent around the rods, whereby it is fitted to slide
thereon. Supporting rods are pivotally secured to the
runner, and links are pivotally secured to the lower clip
and the supporting-rods. The device can be applied to
or removed from the lower brace merely by opening the
clips.

Mechanical Devices.

FOOT-POWER.— ZEB McCUNE, West Alexander,
Penn. The foot-power mechanism is especially adapted
for operating a dash-churn, although useful for other
purposes. The foot-power is so constructed that a
steady and continuons movement is imparted to the
dasher, with little exertion. A rock-shaft mounted in a
frame is provided with a bevel-pinion. In planes at
right angles to the plane of the pinion are two beveled
segmental racks meshing with the pinion at opposite
sides. A treadle is attached to each rack, the treadles
being projected downward from the racks into proximity
to tbe plane of the frame-brace, permitting the treadles
to be rocked in opposite directions to drive the rock-
shaft.

SACK-TYING MACHINE.—JEssE W. PED1cO, Har-
rodsburg, Ind. The machine is particularly adapted to
tying paper flour-sacks and comprises means for crimping
and closing the mouth of the sack and securing it with
knotted thread or cord. The apparatus can be used for
other forms cf similar work. Indeed, the principle cov-
ered by the patent extends to the work of tying pack-
ages of any sort. For tying sacks, the apparatus has a
pumber of carriers. on which the sacks are placed and
which carry the sacks successively to devices for closing
and temporarily holding closed the mouths of the sacks.
Then the sacks are movedto the knotting devices which
knot the thread around them, This done, the temporary
cloging devices release themselves, whereupon the bag
can be taken from the machine. The apparatus is an

entirely new invention in its class. The claims granted
are very comprensive.

Miscellaneous Inventions.

TIME-ALARM MECHANISM.—CHARLES SCHMIDT,
1908 Frenchmen Street, New Orleans, La. The appar-
atus consists of a clock-train which drives a main wheel
having projectible parts arranged to operate a lever, A
second lever is connected with the first lever, and a fly-
wheel is arranged to be held and released by the second
lever. Special alarm mechanism is provided, arranged
to be operated by ordinary striking mechanism. The
device is intended for use in factories, school-houses,
residences, where it is desired to give signals at certain
times. The mechanism is to be set in advance to secure
the sounding of the alarm at this tiwe.

COMPOSITION OF MA'TTER.—Captain WiILLIAM
PraMpoLINL San Luis Potosi, Mex. This composition
is a substitute for india-rubber, and consists of the gum-
my matter of the shrub called Synantheroeas Mexi-
canas, by botanists and Indians, ** Yule,” ‘ Copalin,”
and ‘“Jiguhite.® The gummy matter is obtained by
using benzine, .gasoline, or other hydrocarbons. It may
be vulcanized perfectly, and is better than most india-
rubber, because it is free from all mechanical impurities,
and needs no preliminary cracking, grinding, and wash-
ing. Itischeap, easily obtained, and saves machinery
in manufactnre.

PACKAGE-HANDLE.—-HENRY H. FLANDERS, Bos-
ton, Mass. The carrier comprises a trough-shaped
handle having slits extending lopgitudinally from its
ends and terminating in enlargemente or apertures, A
yoke having a central member extends on the upper
surface of the trough between the apertures, then passes
downward through the apertures, and has horizontal
offsete underlying the slitted portions of the handle,
Hooked end membersextend downwardly from the off-
sets. No solder or fastening means are required to hold
the yoke in position in the handle. Consequently very
little labor is required in assembling the parts, thereby
rendering the cost of manufacture exceedingly low.

NON-REFILLABLE BOTTLE. — WiLriam J. EN
EARL, Salida, and OscAr B. CriTcHLOW, Grand Junc-
tion, Colo. The bottle has a valve seated in the lower
portion of the neck. A protector, seated in the upper
portion of the neck, is formed of two sections with an
interlocking recess and lug. The upper section has a
cavity in its lower portion. The two sections have
passages out of registry with each other. The protector
has recesses in its side walls, which recesses register
with the recesses in the neck of the bottle. Springs fit
in the registering recesses to hold the protector in place.

LANTERN.—CHARLES H. KOSTER, Brooklyn, New
York city. The lantern comgriges a frame having an in-
tegral back and baee, the base being provided with means

for removably holding a lamp-chimney and an illu-
minating device. The lantern can bé hung on the wall
by hooks. A shelf extends forwardly from the top of
the back over the lamp-chimney to form a wind-break
or shield. This device is cheap and answers all the re-
quirements of a more expensive lantern, when light is
only temporarily required.

HARNESS.—CARL B. O1sEN, Canby, Minn. The ob-
ject of the invention is to provide an attachment for all
kinds of harness, especially double harness, which will
greatly reduce the pressure of the collar upon the neck
of a horse. The collar will not move backward or for
ward when the horse is backing, but will remain in its
proper position, thus preventing sore necks, especially
since the weight of the vehicle or its pole or tongue will
not be sustained by the collar.

EYEGLASSES.—FRANK M. THOMsON, Wilmington,
Del. This invention relates to a peculiar constraction of
the bridges of eyeglasses, the object being to provide
better means for attaching and adjusting the bridge with
respect to thelenses. The bridge has each end portion
bent to form two loops, the one projected upwardly and
the other downwardly. The loops permit the adjustable
attachment of the bridge to the leuses. The down-
wardly-projecting loop has its lower end constructed to
bear against the nose. A plate is mounted at each end
of the bridge to form additional bearing surface.

Designs.

FASTENING EYE. — E. STEWART, care of JOHN
STEWART, i1 Broadway, Manhattan, New York city.
The design provides a very simple and ingenious fasten-
ing eye which can be cheaply manufactured. It is said
that the eye is a most efficient device for holding the
back of a ghirt-waist in position, possessing an additional
merit in the fact that it can be sewn permanently in
place.

HORSESHOE-PAD.—JAcoB KRONENBERG, Brook-
lyn, New York city. The pad is made of rubber and is
8o constructed that the horse can gain a firmer foot-hold
than with an iron shoe. Hygienically the pad is in every
way better than the shoe.

FISH-CLEANING KNIFE. —WiLLiAM J. IRWIN,
Manbattan, New York city. The knife is a double-
bladed cutting instrument intended especially for cutting
out the spinal column of a fish. The blades and con-
necting back are formed especially for the service which
the knife is to perform.

BODY-PORTION FOR BELTS.—Louls SANDERS,
Brooklyn, New York city. The design consists in the
marginal contour of the body portion of a belt, in which
the longitudinal lines of the body section are oppositely
carved at the central portion of the body are continued
to the ends of the section by converging the lines more
or less straight. The surface ornamentation is embossed
on the outer surface of the body and represents longitu-

dinal cord structures extending from end to end of the
body.

NoTEe.—Copies of any of these patents will be furn-
ished by Munnu & Co. for ten cents each. Please state
the name of the patentee, title of the invention, and date
of this paper.

NEW BOOKS ETC.

CYCLOPEDIA OF AMERICAN HORTICUL-
TURE. By L. H. Bailey, assisted by
Wilhelm Miller. Vol. I—A to D.
New York : The Macmnillan Company.
1900. Quarto. Pp. 509. Price $5.

The handsome volume before us comprises suggestions
for the cultivation of horticulture, plants, descriptions of
species of fruits, vegetables, flowers and ornamental
plants sold in the United States and Canada, together
with geographical and biographical sketches. It is to be
in four volumes illustrated with over 2,000 original en-
gravings. Theauthor is eminently qualified for his task,
being Professor of Horticulture at Cornell Ubiversity,
and the author of several authoritative books. The plan
of work is excellent and there are a number of half-tone
engravings. The majority of the illustrations are line
cutsand they serve to elucidate thetext. The informa-
tion given is precisely what the horticulturist and the
general reader is degirous of knowing, thus for example,
take the cranberry, and we find full information not only
of its botany but also its cultivation, showing cranberry
marshes and the gathering of the berries together with
the history of the industry, its volume and the prevail-
ing prices, together with excellent advice to those who
are seeking to mike a start in the {ndustry. Many of
the articles are signed. The publishers are to be con:
gratulated upon the production of such an eminently
practical book.

DiE EISENKONSTRUKTIONEN DER IN-
GENIEUR-HOCHBAUTEN. Ein Lehr-
buch zum Gebrauche an technischen
Hochschulen und in'der Praxis. Von
Max Foerster. II. Lieferung. Leipsic :
Wilhelm Engelmmann. 1900. Pp. 113
to 192, Plates 11. to VI. Quarto.
Price paper. $2.75.

The second installment of Foerster’s  Eisenkonstruk-
tionen der Ingenieur-Hochbauten® is devoted to a de-
scription of iron constructive parts and iron framed
structures. The chapters are characterized by the same
clearness of expression and explanation to which we
drew attention in our notice of the first installment of
the work.

DiE MODERNE CHEMIE. Eine Schilder-
ung der chemischen Grossindustrie,
Von Dr. Wilhelut Berseh. Illustrated.
Parts 21 to 25. Vienna: A Hartle-
ben. 1900. Each part 70 cents.
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For Sale—Patent, foreign and domestic rights Acety-
lene (zenerator. Absolutely new invention. Never
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The celebrated ** Hornsby-Akroyd ' Patent Safety Oii
Iingine is built by the De La Vergne Refrigerating Ma-
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OINTS TO CORRESIPONDEN'[S.

Names and A ddress must accompany all lett r=
or no aitention will be paid thereto. I'his is for out
mformation and not for publication.

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

lnqnlrie~ not answered in reasonable time should
verepea'ed : correspondents will bear in mind that
some auswers require not a little research, and.
though we endeavor o reply to all either by lettes
or in this eepartment. each must take his tnrn.

IBu yers wishing to purchase any article not advertised
in our columne will be furnished with addresses of
houses manufacturing or carrying the same.

Special Written intor tiom on matters of
personal rather than general intcrest cannot be
expected without remuneration.

Scientitic American Supplements referred
to may be had at the oflice. Price 10 cente each.

Boolis referred to promptly supplied on receipt of

price.
Mimeralws sent for examination should be distinctly
marked or labeled.

(7848) G. E. C. writes : On page 26 of
* Hawkin's New Cat chism of Electricity,’” an account of
an experiment made in London, by Dr. Watson, is given,
wherein it is stated that a currentof electricity was sent
through the water of the River Thames from one shore
to the other without a connecting wire. Has there been
much experimenting on this line, and how far have cur-
rents of elzctricity been sent and received thus through
water ? If a subteranean stream were known to exist 10,
20 or 50 miles long and electrical connectious were made
with both endg, could dispatches be sent and received
through it? A. The return current is always sent
through the earth in telegraphing to any distance, if
the wires are properly gronnded. We do not know any
way in which a current can be sent through the earth
unless there is a wire between the two points through
the air algo, insulated from the earth.

(7849) S. C. B. says: 1. In your issue of
March 10, in the article ** A Chemical Growth,” I find it
impossible to obtain ‘‘sodium amalgam’’ at the drug
store. Please inform me of what parte this solution
congigts. A. Sodium amalgam is a compound of mercury
and the metal sodium. That the amalgam is liquid
would seem to indicate that the mercuryis in a large
excess. We do not know the proportions for making it.
Care should be exercised in mixing the two substances,
since heat will be evolved as they combine. 2. Please
give a good definition of electricity? A. Electricity is
the cause of a large number of phenomena, including
shocks, sparks, heat, light, and chemical effects.

(7850) F. M. asks: Please tell me to
what letter the banjo should be tuned on the mandolin
to chord perfectly together ? A. The strings of a banjo
are tuncd from lowest up to the tollowing notes, C, G,
B, D, G. These are not the names of the strings to
which they are tuned.

(7851) E. C. B. asks: Does an oil lamp,
with a flat wick, give more iight when turned with the
wick flat (broad side toward the object) or with its edge
toward the object? A. An oil lamp gives nearly half as
much again light in a line perpendicular to its flat
side (broad side toward the object), than it does with its
edge. Thelight is emitted by white hot solid particles
of carbon in a solid state. These are opaque to light as
they are when cold. Hence they cut off the light in the
direction of the edge of the flame.

INDEX OF INVENTIONS

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

MARCH 20, 1900,

AND EACH BEARING THAT DATE.

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

Abrading machine, K. J. Kletcher
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Chueks,SBeroll i
Combination ™
Lathe Chucks, Geared

Combination Lathe Chucks, Plai i,‘ulvtrrsul Lathe
Chucks, Independent Lathe hm-ku Made by
Westcott Chuck ( Oneid Ne Yoo I, S, A,

Ask for catalogue in English, Frene

wh \
IRST PRIZE AT COLUMBIAN

, Spanish or Germai.
SXPOSITION, 15868,

THE CoBURN PATENT TROLLEY TRACK

Barn Door Hangers

Impossible tor door to jump the track.
Very simple and cheap to apply.

§F~ Send for Book.
THE COBURN TROLLEY TRACK MFG. CO.,
HOLVOKE, MASS.

YOURS FOR QUICK WORK.

The Chain Saw |
Mortiser.

8F" Send for Circular
describing it.
New Britain Machine Co..
New Britain, Conn.

! Dredging,

| Game device, A

Bath tub, W. Bunting. Jr............. ......
Battery cel] storage. R. N. Chamberldm
Bearing, adjustable, A. Sidwell
Bearing retainer, ball, K. I. Creager.
Bearings. dust cap for disk, W. Sebrm
Bell, electric niine, 1. Rearle..........
Bicycle, M. Fitz- Sinnons et al
Bicycle, chainless. E. K. Baker.
Bicycle child’s seat, A. R. Lenioon.
Bicycle handle bar, J. M. Bl:lshheld
Bicycle handle bar, W. R. Good........
Bicycles, etc., knee brace for. 0 Kneuse!
Binder, document, S. D. Barnett
Block. See Jack block.
Boiler brace. F. R. Sartor
Boiler cleaner, Norrs & Smith.. oq
Boiler fiue retarding device, G. A. Nussbaum
Boiler tubes or flues, automatic feeder for clean-
ers or scrapers for, C. 8. Dean
Bones for poultry food, machine for cutting, A
. Chapman
Book, copy, Williams & Tilford
Bon[l: holder, metallic telescoping account, B. A
axter
Bookcase, folding, M. P. Carico.
Bormg machine. blind style, H. L. Manning
Bottle, A. \W. Grant
Bottle, non-refillable, J. Goodmar
Bottle, non-retillable, J. A. Higgs.
Bottle washing mdchme, L. chuse
Box. See Coin box.
Bracket. See W indow bracket.
Brake. Sce Vehicle brake.
Brake beam, adjustable, J. F. Hennessy
Breast strap slide, J. Huberdeau
Brick kiln..]. Schudle 5
Brick machine, C. J. Anderson
Bridge, draw, A. Lucius.. .
Buckle, snspender M. Rubin
Buddmgtonl J. Stelzl..... .
Bustle, . . Taylor.
Calk making machine. C.
Camera multiplying .umchment W
Camp chair, J. V. Tennyson
Canceling machine, letter, F.C. Osborn
Cane cart loader, A. 8. Hebert
Canopy or tent, A. G. Wynkr)o .
szl;/zls, duck, or like woven fabric, W. G. Hal-
ett

eters.

C:xp. apparel, S. M. Blumenfield. ...
Car body bolster. M. B. Schaffer
Car controller, electric railway, A. Sund
Car controlling apparatus, electric, A. andh
Car coupling, J. McComb.

Cat coupling, A. 8. Ray..
Car coupling dr.nt ;zedr J. Rawles.
Car, dump, J. }L Gray..............
C.lr, dumping, W A (,.lswe]l..
Car, dumping, . H. Lawrenc
Car, dumping. V. H. ®nion
Car’ platform, railway, V.
Car seat, G. Henderson..... ...........
Car wheel forging die, S. Clarke
Car window, W. E. Hendricks
Cars, train controlling apparatus for electrlc A.

Sundh.. 2B, ......cocennnnnses. .

Carbon sheet, manifolding, E.
Carding engine tlats, appamtus for stri
Rhodes... .

Cartridge. shot, lan
Case. See Bookcase. Shipp!
case.
Case or box, E. J. Fletcher..........
Chair. Sce Camp chair.
Chuck, drill, 1%, J. Kitto
Closet bowl. \W. K. Johnson ..
Clutch, frictien, C. \V. Bogart
Cock. ball, V. J. Emery
Coin box, E. l.. Thompson...
Compound engine, J. YWatson.
Connecting device, J. R. Carter.
Coop, poultry. C. N. Blsher ......
Corn busking device, R. K. Clark.
Corn stubble cutter, J. H. Sharp.,“
Cotton, ete.. apparatus for compressing,
A. 172 2
Cotton. hay. ete., apparatus for compressmg, G.
A. Lowry
Cotton picker, L. Bilan..
Coupling. See Air brake couplm;.'
Hose coupling. T'hill coupling.
(,our‘sle tinding instrument torndvmdtors C. .
rite. 5
Crushing machine. M. G. Bunnell
Cultivator, I. 1. Stockton..

Car coupling.

(upola. F. liardert...... 645,746
Curgent transformer. continuous. Wydts &
WeiSSIIAN o it aeraas ..o 645774
Curtain support, L ¥. Bergman 645,542
Curtains, draperies. mspluy cards, et
supporter tor, dJ. Birch.. ... ... 445,543
Cutter. See Corn stubble cutter.
Dental plugger, C. Schake, Jr... 645.608
Detergent compound, A. L.uhn... . 645600
Disinfecting device. 1.. K. Longmore. . 645,821

Distilled water, app
Conover,

Ditch or pit filling ma hi

Iitching orexcavating macbine, M. C. ‘Vlacke

Doar tastener, J. W. Dotson..

Door lock, C. B. Rand .....

F. M. Bell..

Drymg kiln, H. J. Mort.

Dub waiter, C. \W. Hoffman .

Dye and making same, bluish red,

aratus for produ

sen .
Dye. black sulfur, C. Ris.
Klectric circuits, device for locating grounds on,
Electric light. hanger. D. Brown. .
Electric machine regulatiou,
Steinmetz
Electric meter, E. W. Rice, Jr
Electrical energy, system of transmission of, N.
L SRR RN ARANRY. - » A - REEaARE
Electrical transmission system, F. Bedell..
Electrically operated swit ch, E. Hewlett.
Electroplating, W. Y. Buck....
Electroplating, holder tor, W. Y. Buck
Elevator. See Grain elevator.
Klevator controlling apparatus, J. J. Cook
End gate rod and tixture, wagon, Slmmom &
Williamson .
Energy, distributing, G. Westmghouse
Energy distributing apparatus, G.
o ana 0000 M 56 608 0on00, DEO80R0 00000PaH080G00
Engine. See Compound engine. Steam engine.
‘I'raction engine.
Engraving machine, V. 8. Eaton....
Faucet, A, Sundh..... .. ......
Faucet, measuring, A. Sundb.
Feed water let.’l]ldll)l ’1‘ b Blshop et al.
Fifth wheel, A. K. A
Filter, G. L. Lummmg
Fire alurm apparatus.
Fire alarm. automatic, C. Law
Fire cracker bedy. G. Lispena
Fire escape, P. Grittinger.
Fire escape, Shields & Sha
Kire escape. M. J. J. Winger
Fish cutting nnchine, Letso
Flanging machine. J. S. \Vorth
Klushing valve, hydraulie, W. E. Hinsdale. .
Fly trap, C. K. Varnum.......
t'olding machine, J. K. P, Pme .
Fountain. See Watermg tount,un
Fracture apparatus. C, Bo
Ifruit junces. device for extr.lcung, C. W. Taylor.
Furnace grate, R. 8. Mayer...
Fuse, blasting. J. A. Fuszner. .
(J.\ge See Micrometer gage.
Galvanic element, dr , W. Botz..

dyunmo.

Garment, union, 'l ,mner & Willett
Garter fastener. . Puellmann.
Gas generating und storing apparatus, W. B].nckle
Gas generator, acetylene, Erts & Miller..
(zas generator, acetylene, E. Yvonneau .
Gas generator nil sprayer, Johnston & Morrell....
Gas produéer. J. W. Gayner. .
Gas producer, automatic, C.
Gate, J. M. Adams......
Gate, ). 'I'ennant..
Gearing, motor, E. A. Sperr,
Generator. See Gas generator.
Glass articles, ummru(us for manufacturing hol-
low, W. Buttler
Glass bevelmg apparatus, \W. @. Bailey
Glassware, apparatus for m.kag hollow \\'
Buttler.
Gold saving device, A. M. Lyon
Grain elevator, . Kielson
Grain vessel, hupper bettom, L. Hohmum
Grate bar, J. Fishe .
Grease, refining dis
Guns, ejector for bre‘\kdown l-‘
Hdmmock R. 8. Graham
Hand and arm, artiticial, H. S¢
Handle. 3ee Tool handle.
Hanger. See Klectric light hanger.
Harrow. A. Anderson
Harrow, disk, A. Lindgren.
Hat clearing ‘machine, L. R. Heim.
Hatironing machine, L. R. Heim.

64,
Heatmg and ventilation system, W. H. Hormel..

(Continued on page 200)
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. 64
. 645 88"

. 645,546

ons 040804
. 645.68
. 64

X 643.350
| 645,693
_ 645,728

. i
. 615,004

. 645.907
. 645,684
. 645.786

... 643,795

. 645763
. 645.762
. 43,925
. 5,776
. 645,802

645.588

. 64;
.64a.858 Lo :

. 645,842
645.902

| 645,864
. 645,89

645.6:35
645.640
645.574

645,667

645.764
645,900

645.85

645,718

H45.732
645,782

04
64

)
|

645.674
45,671

645,576

645,785
645,891

. 645.836
645,612

645,613

645.787
. 645,883

645,788

THE BUFFALO CASOLENE MOTOR.

HIS cut shows our four
cylinder, 4} borse
power. non-vibrating,

slnft,iny&}spa)k varyirg speed

from 100 te 1,500 revolutions,

Gasolene Vehicle Motor,

which we have demonstrated

to be the most practical power
in the market, occupyinga
space of 1% x 20 inches, manu-
factured upright or horizon-
tal; weigbt 175 pounds. We
build from one to eight horse
power. For vehicles, boats
and light stationary work,
we cau prove superiority.
&~ Send for Circular.
BUFFALO GASOLENE
Dewitt and Bradley Streets.

MOTOR COMPANY,
Buffalo, N. Y.

Drill Presses,

Furniture and Bed Spring Machinery.

Special Machinery Built to Order.
Write for Catalogue.

HOEFER MFG. CO.,
275 Liberty St., Freeport, 1Il., U. S. A.

“ODDO”

Motor of unequaled power
for its size.

EF Study the Hlustration.

This Motor will operate
all kinds of mechan-
ical toys. Great for
bicycles and store
frent displays. Per-
fectin principle,
unique in design,
electrically correct,
mecbanically pertect
volves over 2,000 timmes aminunte. Price, prepaid
to U. S. and Canada,®1.25. Complete outfit carefully
packed, consisting of Oddo No. 2 Motor (with pulley),
ty pe E Battery, Wire, Zinc and Chemicals, $:2.:23.

t dealers in your town do not handle Oddo
send direct to manufacturers for catalogue of all
of Batteries, Battery kans and Battery Motors.
Why sweat when 1c. an hour will' keep you cool.

AMERICAN ODDITY CO,,
Department B, 170 W. BROADWAY, NEW YORK CITY.

The New YANKEE DRILL GRINDER
Scieatificully Correct.
II{(D\ \\ ORKERS, More of these ma
une into the leading plants of
last two or three years than
MY ? Because hand ground
do correct work. They break, wear
i only last half as long as ‘machine
il Hor catalogue explaining all of these
his is th r»n]\ drill grinder ever inade
but one preliminary ml llnlllln‘ul Write
to us Now for full data. FULLER
MFG. COQ., Successors to G. T Eames Co., 260
Asylum Av., Kalnmazoo, Mich., U S.A.

HAHT“AN STEEL ROD

PICKET- FENCE

l)l‘lf) (}

Re-

Its uses are numberless.

0ods
inds

fills ly all £

and durability. spet.lull aesinnod for
cemeteries, sci ool grounds, &¢. Looks best and is
when built with ouraoecl pupts. Llustrated catalog free,
HARTMAN M'F'G CO., BOX69 ELLWOOD CITY, PA.
or Room 9%, 809 Brondway, New York Clty.

A Cutter Milling Attachment

iz indizpensable for the proper execution
of barticular kinds of work. @ur 8-inch
Precision Lathe 1s fitted for this and
Gear Cutting. No extra belts are re-
quired as the friction gear at end of
feed rod takes the place of a belt
and cone feed and allows the feed to
___..9-— slip in case of work jambing. Varia-

! T ] tion of feeds allowed by use of

change gears of latbe.
FANEUIL WATCH TOOL CO.. Brlthon. Boston. Mass.

BALL BEARING AXLES AND RUB-

ber Tires.—A paperread before the Carriage Builders’
National Convention, Philadelpbia, October, 1804, show-
ing the advantage to be derived from the use of ball
bearmgs ana pneumatic tires in road vebicles. Con-
tamed in SCIENTIFIC AMERICAN SUPPLEMENT, No.
992, Price 10cents, T'o be had at this office and 'from
all newsdealers.

0 beauty, utility
lawn:

5 CENTS ADAY paysfor
the use of

Che Shimer @utter Feads

To match 12,000 ft. of 4 in. strips
(board measure) single tongue and
roove-the most economical
utter Head inall the world, Send
il for Catalogue, No. 22. Address

"'S. ). SHIMER & SONS, Milton, Pa.

WE LL DRILLING

Over 70sizes and styles, for drilling either deep or
shallow wells in any kina of soil or rock. Mounted
on wheels or on sills. With engines or horse powers.
Strong, simple and durabhle. Any mechanic can
eperate them easily. Send for catalog.

WILLIAMS BROS,, Ithaca, N. Y.

THE NEW BRISTOI COUNTER

Registers an accurate acco unt of work done on print.
ing presses, grain tallies, weighing, measuring and
other automatic machines. Counts up to 1,00000 and
repeats automatically, Simple, accurate, durable. Spe-
cial counters to order. [F Send for circular.

C. J. ROOT, Bristol, Conn., U. S. A.

DEFIANCE MACHINE WORKS

NCE OHIO.V.5
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Scientific

Instrue

LECTRICAL TAUGHT BY MAIL JHEEER
NGINEERING home; adapted to everyone.
dlectricalor Mechaaocal Engineering; Mechanical Draw-
ing. Guidance ot expene)\ced. able instructors. L'akes
spare time onty. ‘I'hos. Kidison and others endorse
Institute. Catdlozuefree ELECTRICAL: ENGINEER
INSTITU'L'E, Dept. A, 120 Liberty Street, New York.

SOMETHING NEW! SOMETHING NEW !!
The U. S. ““ AUTOMATIC* HAND
FIRE EXTINGUISHER.

W e challenge tie world t o produ~e our
equal. Hang it up, it i sealed. Take
it down, it is unsealed.

safe, Sure, Simple, Quiclk.

Cannot get out of order. Needsnoat-
tention. Most Efticient, Durable, and
Economical Kire Extinguisher in the
world. You canload and shoot it at will.
Chemicals same as all Fire Departments
use, and can be had at any drug store tor
10 cents. Once loaded, it will last for
years, and is ready for instanf use day or
night. &~ Agents Wanted Bverywhere.

The U, S. Fire Extinguisher Mfg. Co.,

SOLE MANUFACTURERS,

260 West 23d St.. New York, U. S. A.

NoOTE—Theoffices of “SuwrmﬁcAmw ican”
are eguwped with * U. S

ASTER THAN SHORTHAND

One Stroke Prints a Word.
NO MORE MISTAKES,
No more illegible notes.
You canbecome a xteno-
grapher at home in 8
six weeks with-
out a teacher

Pat'd Feb, 2, 1897,

Anderson Shorthand
Typewrnter, 253 Brnadway, New Y

THE “HOGGSON"

POGKET TIME STAMP

Prints Year, Month, Day, Hour and Min- |
ute. Correctly tlmmg every act, opera-
tien or transaction. Watchman and Km-
ployés’ register. general time and check
system, an absolul.e necessity in every
business. Air cushion base. Operated
without pounding. Complele with die
and ink ready ror use. {#"~ Guarantecd
Jor perfect work and correct time, o1 money
refunded. 27 Thames St., N. Y,

DONT LOSE THE POINT

gy Of your pencil. Carry itin

the Img,rowed Wash=
burne Patent Pencil

Holder. Fastens to pock-

et or lapel of vest. Grips

firmly but don’t tear the
tabric. Eyeglass Holder,

with swivel hook equally
handy. Bg mail, 10c. each. Cata-
logue of these and other movelties

made with the Washburne Fast-
eners free for the asklfwg.
AMERILAN RING CO., Box P,

ork.

Waterbury, Conn.

93y USE GRINDSTONES ?

it s0o we can suppiy you. Al sizes
_mounted and mmmounted, always
kept in stock. Rememboer, we make a
specialtyof selecting stones for all spe-
cial purposes. Ask for catalogue

The CLEVELAND STONE CO.

2d Floor, Wnlshlre Cleveland, 0.

Cork Floors and Tiles.

b.letgant In appearance, absolutely noiseless, germ-
proot and waterproot, and have unequaled wearing
qualities. We also manufacture
CORK PULLEY COVERING,
CORK PIPE COVERING,

CORK FRICTION CLUTCH BLOCKS,

CORK BULLETIN BOARDS, etc.

I#F™~ Send for Circular *S. A.”

CORK FLOOR & TILE CO‘. 17 Milk St.. Boston, Mass

i MUGNETOREULS

HFTELEPHONES-

SUPPLIES

gGTRIGCo, 5.
erANus CONN,

T MR

PmrES
PARTS

ELECTRICAL
smos‘”"“ M!Anus[

FoR cATALOG

Allzz

Creamer’s Automatic

PUMP GOVERNOR & REGEIVER.

Either horizontal or vertical
Adapted for all kinds of Factories,
Hotels, Apartment Houses and
Office Buildinas. See illustrated
article in SCIENTIFIC AMERICAN,
December 30, 1899, paue 420.

= Send for Circular.
Creamer Steam Specialties Co.,
Jansen Hasbrouck, Prop.,
126 Liberty 3treet, New York.

Keep Your Horse Healthy

See that his stahle is fitted with

LOGAN’S PATENT STALL DRAIN
which curries off all filthand bad odors.
Saves its cost in one year. Prolongs
the animal’s life and adds to its useful-
ness (&~ Booklet Free.

Logum Sanftary lorse Stall Company,
1632 Brondway, New Yori.

ACETYLENE APPARATUS

Acetylene number of the SCIENTIFIC AMERICA~ SUP-
PLEMENT, describing, with full illustrations, the most
recent, simple or home made and commercial apparatus
for generating acetylene on the large and small scale.
‘T'he £as as made for and used by the microscopist and
student; its use it tbe magic lantern. ‘I'be new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1037.
Price 10 cents prepaid by mail. For other numerous
valuable articles on thissubject we refer you to page 21
of our new 1897 Supplement Catalogue, sent free to any
address. MUNN & 0., 361 Broadway New York.

A Saie Housekeeper

is our Hammeriess

e
HA&R. 38 HAMMERLESS, §

Hardware, Sporting Goods
and General Stores.

Catalogue ‘‘S ” for the asking.

HARRINGTON & RICHARDSON
ARMS CO., Worcester, Mass.

| Mail bag. A. \W. Frank

Ieating apparatus and device for controlling ac-
tion thereot. steam. K. . Osborne
fleating systems, lelllpel‘dllll‘e regulating appa-
ratus for steam. C. K. Yan Auken
High potential apparatus, h Thomson
Horse power, hay press, C
| Horseshoe, I. Tuchler
Horseshoe calk, J. W. :
FHorseshoe ice creeper attachment
Hose coupling, K. J. l{annold..
Hlose patceh, D. 1. Bennett..
Inhaler, W. W. Winton.. ..
Injecting z powders 1nmto the nasal pdss.wes, de-

645,929

M. Myers.

vice for, C. H. Murphey.................. 645,566
Inkstand, combnmtlun W. I Fitzpatrick . 645,591
[nsulation tor railways. electric, J. E. Wright.... 645,615

Insulator and switch

Mair .
Invoice sheet. C. Lonrman. ...
Lroning webbmz.[){ndehme for. L. A. G

therefor, section, G K.

. 645,690
45.820

Jack block, J. K. Reed et al 643,831
Jail, RO C. & W, AL \u' 5 645,575
Jew elrv fastening, (. R 645,874
Jewelry mounting. A. A Bonsn 645,909

Joint. Ree Rail joint. Railway rail _u
iiin. See Brick kilu. Drying kiln.
IKuife. See PPocket knite.
Knitting machine, .J. E. Tuttle.
Knitting machine. circular, H. A. Houseman
Knitting machine. c¢ircular, ¥. Wilcomb....
Ladder, step, J. G. Milime.............
Lamp. acetylene, Finstein & Schnaus
Lamyp chituney, J. K. Mcllenry...
Ldmp ejectric arc. E. L. Bowen.
Last, divided. W. B. Arnold.
Leather polishing macbine, K. Breidenbach.
Leather polishing machine. W. H. Downs.
Leuather stretching machine, F. H. Adams.
Letrering guide, \W. J. Hmmegan
Lock. See Daor lock.
Lock, W. H. Taylor.............
Lock and lateh, W, H. Taylor
Locomotive, mine haulage, C.
Locomotive tender coal ;.ate, J.
L.oom, C. Alvord.. ;
Loom, B W @KAY. coveeereioeenss oiaeiiae
oo indicator mechamsm, 1L, Hardwick.
Loun shedding mechanism. C. Alvord. ., ..
l.oom shuttle, Z. Thuot.....................
Loom warp stop motion. A. \W. Clement ..
Loom weft replenishing mechamnism,
| Emery
Low water alarm, W. D. McLauchlin.

Clulter

A. .
. 645.897

Marker. land, 1. A. Arlau
Meusuring device, cloth, () E. Webber.
Measuring instrument, . L. Giles

Measuring instrument, distance, J. G. Hanks. ...
Mechanical apparatus, umnullmg device for, A,
Sundh.

Mechanic i
| Mercerizing, etc. apparatus f()r, L. W
Meter. See Electric nieter.
Micrometer zage, F. Spalding..
Milk modifying apparatus, 16, Strauss
Mine signal, J. B. & Al I ken‘xtme .
Mmerals or buried tre.\\ules locating m
Brown

! 645,910

\hnmg apparatus. J. g .. 645,861
Mining machines, devme tor nmvmg . Lech-
L B vyt o e e 645,687
Motor. See Rotary motor.
| Necktie I)()lder. W. L. Barth. WS e oo o 645.541
Nut lock, F. MekFarlandl.. . 645,754

Ores, appar: ltua tor u'(l(lmn" or roasung refraé—

tory, R. A. Stewart....... . 645,761
Oven, bake, K. i'. Wildsmith. . 645.584
Packing, J. J. Moss. ........... .... . 645.86
Paper making, apparatus tor separating and

cleaning pulp for, I°. C. Michaelis (reissue). .. 11,813
| T i T e SN - ~ S, [ 5.

4]
|51 S EBORE o o RO R O00EE: - o JORORIE:. Bonannas
Picker. See Cotton picker.
Piling, Bonnell & Smith
Pin. See Safety pin.
Pipe union, 8. Richardson.............c...... 5
Planer attachment, K. Diehl
Planing machine, 'I'nomas & Spencer.
Planter, corn, W. 8. Grabham

Phonograph records, reproducing,

Plow, Keller & Keil 645,597
Plow land wheel attachment, sulky, G. A. Litzen:
berger 145.819
Plow scraper attachment, gang, N. hckstem 640,796
Pocket knife, M. L. Heat 645,563
Pocket. safety, 1. Almuly 645.882
Poke. animal. W. B. Hart... . 645,664

Power. See Horse power.
Press feeding device, W. M. Holmes.....
Press teeding device, Holmes & Butler.
Press feeding device,G. A. Lowry..645,724, 64
Press teeding device. Lowry & Butler
Press feeding device, Lowry & Hulme 5
Press for cotton, wool, hair, etc., G. A.
Press for cotton, wool, hair, etc., G. A. Lowr
Press head pldte. Lowry & \Idttox a
Press hopper. J. A. Butler
Presses. combined DUDDEI and feeder for, Low y
& Holmes...............
Printing bar, E. V. Beals.
Propeller, boat, H. . Guffey..
Propeller, screw, A. B. Kokernol
Propeller. screw, W. E. Pugsley.
Pulley, well. J. Foster
Pumping appararus and compressor L.
Delaunay-Belleville...............
Punch, belt, ¥. L. Harnon
Radiator, O. E. Wait
Radiator aupport F. H. Patrick.
Rail joint, C. R. Brent
Railway, electric, E. C. Morgan. .
Railway rail joint, 3. M. Hopping.
Railway signal, C. A. Stimpson....
Railway signal. automatic. P. L.. Seib
Railway switch, street, D. K. Gilchrist
Railway switches. auxiliary lock for, P.
Railway third or traction rail, electric,
L e res
Railway third rail, electric, W. A. I>. Willard, JJr
| Railway tie plate, K. M. Smith
Railways, combined sleeper and conduit for elec-
tric, W. Courtenay. 6
Range. cooking, 8. A. Wilde. .
Razor guard, 'I'. F. Curle
Reamer and drill, combined. N. B. Spence

. 645,721

8(
R. Walsh Ma,tbS

C. Mor-

Receptacle or can, J. T\ Mills. ......cooivviiniiinnan 545
Refrigerating and ventilating car, combined, J.

Player....c..ooii i i i
Register. See 'T'elephone call register.

Reversible seat. W. L. Schellenbach........
Rotary motor, J. B. Sample....
Saddle, Mallory & Stoner.....
Saddle or seat, Platz & Sperling.
Saddletree, G. Loeloft.
Safety pin,C. A. Bryant.
Safety pin. H. H, Taylor
Sash cord fastener, M. \W.
Sewing machine, C. K. buudstrom
Scaffold, A. N. Helstrom. .
Screw, Bowman & Henry .......
Seal for bottles, jurs. etc.,
Seat. See Reversible seat.
Seeding machine, A. C. Lindgren
Sewer purifying apparatus, J. K. Le
Sewing and plmlmtz machine, O. \1 (‘lumxber ain.
Sewing machime, J. \V. Eshelman, Jr.. .........
Sewing machime. buttonhole. A. 11, Armen oo
Sewing machme, chain stitch, A. Rontke..
Sewing machine feeding mechanisn. . Dieh
Sewing machine hemmer. K. B. Allen
Sewing machine, overseaming, H. A. Klemm
Sewing mdcbmes‘ guiding and pile controlling
device for carpet, E. B. Allen
Shipping case, J. Preater .. .
sigu. illuminated, G. J. Fergus:
Rignal. See Mine signal. Railway signal.
Snow melting machine. Getler & Power
Spectacle case and pencil holder. combined, E.
M. .Johnson
Spectacle and eyeg
Spinnmg apparatils, 0. Dr
Spinning mule, self acting, J l’lckford
Stacker, straw, Feldmann.....
Stamp, dating, Brotherton & T.ee .
Steam engine. C. 8. Dean.... .
Sterilized pensh.lble subst.mces 1ecepmcle for,
. 1., Roberts..

... 645,609
645.650
Ma 865

504

645 558
. 645,857

- 645817

Still. mineral oil, F. Berg. .
Stocking supporter, J. A. Hudson.
Storage banery, P. Kennedy. .

Stovepipe thimble, B. k. Logan..
Stoves, range. etc., fire box for. \W:
Strap covering machine. L. A. Gale
Switch. KElectrically operated switch.
switch.
Swlr(h controlllng device, electric, K
mer .
Tag ma
Kinney
‘I'elephone appliance. C.

g a machine,

K. chlbner

Telephone call register, W. Gray

‘Telephone exchange apparatus, C. bn

Telephone trunk lines, automatic c.lllmg upph-
ancetfor, C. E. Seribner....... ......... ... 645.572

Telescope, coin operated, O. WeiSe. .nvmveninininn, 645,771

(Continued on paye 207)

[ 5N ]
. 645,912 |

]| Electric Cigar Lighter

American,

MARCH 31, 1900.

ERFORATED METALSFMMINI G SCREENS,
0ALaxo ORE SEPARATORS, REVOLVINGA% SHAKING SCREENS

R

JIGS & STAMP BATTERIES 354 4 MILLING & MINING MACHINERY Sihexsis.

225 N.UNION 5T.

, CHICAGO.

PATTERN MAKER’'S KNIFE.

JUST THE SIZE FOR MACHINIST, CARPENTER, PRUNINGC,
AND FOR ALL CUTTINGC.

Two-Blade, Round Handle, Silver Steel, File Tested, 84
inches long. Carefully Honed Stag or Ebony Handle.
Double Capped—preventing wear in pocket. Kully guar-
anteed and shown as represented or money refunded.
Mailed for 75 cents. (¥ llustrated Knife List Free.

FRASSE CO0., 38 Cortlandt Street, New York.

We oferthe W EBSTEIt 53 actuel norse power | THE ** Wolverine *” Three SOt
GAS ENGINE Cylinder Gasoline Ma- | alogue.

rine Engine.

The only reversing andself-
starting " gasoline engine on
the market. Lightest engine

i tor 150, less 10 per cent discount for ensh. Built
on interchangeable plan. Built of best materi

Madein lots of lub therefore we cun make the prlcn
¥ Boxed for shipment. weigbt &0 lbs. Made for Gas

” or Gasoline. Also Horizontal Engines, 4 to 30 h. p. | for the power built. Practi- A
WEBSTER MFG. CO., callyInoFlrstion A oty | I
1074 West 15th St., Chicago. | Jiol. Siarine and stationary ¥

Eastern B:anch: 38-D Dey Streer. New York City.
Southern Agrents: Boland & Gichwind Co., Ltd.,
So. Peter and Lafayetie Ste., New Orleans, La.

motors from ¥ to 3u H. P.
WOLVERINE

MOTOR WORKS,
Grand Rapids, Mich.

2999999@9999999999@999999999 4
s | CRO3S TEST° WE EXCEL AND UNDERSELL ALL!
$ B0 ezome . LEVEL, 81 Biotpiguansee ishin, 423
& cated every way without moving the elegr l Ourfits, 2.73
| tool. Weighs 3 ounces. Size?2in. x 3in. N N ('llll'rll Batieries, 3.95
© x3in. Price 3 Bnllvr) "I‘ubll- Laimps, 3.00
© calawmze o,f }'«me Tools free. Electric Railways, 2.95
© HE L. S. 0. Electric Necktic¢ Lights, W70
Box 13, Miniature Electric Lamps, 3
© THOL, 11 AS'&., .

Agents Wanted. Send for New Catalogue, just out.
OHIO ELECTRIC WORIsS, Cleveland, Ohio
HeadquarterstorElectric Novelties, Supplies, Books.

We Defy the World

to produce asgood a v\..eel as the Arlington & Oakwood.
Strictly high-grade. quality, material and construction.
unsurpassed. A malvel of beautyand strength. thor-
- CUgZhly tested and fully guaran
¥ teed. Shipped anywhere at
lowest wholesale prices
Money refunded il not
ag Yepresented.
No Imoney in advance.
$35 “Arlington” $16.50
$40 “‘Arlington”’ $18.50
$50 *‘Oakwood” $21.50
We belong to no trust or combine—employ no agents.
You pay but one small profit—and our enormous cash
sales enable us to give thebest value ever offered. Illus.
trated Catalogue Free. cASH BUYERS’ UNION,
162 W. Van Buren St., B-131, Chicago, Ills.

weeeeeeeeeeeeeeeeeeeeeeeeee
TAKE AN OLDS

Gas or (n\S(}{lmedFv}mne put 1:
our work and if itdoes no

tulﬂyloul claims and ©
satisfy you that ¢
thereisnobetteren-
gine on the market,
send it back without
expense to you. Our
electric & tube igni-
ters are unsvrpassed |
Our self contained
engines are most
convenient. Freeillus.catal. Olds M w nrkn, Box 418
Detroit, Mich. (Office & Factory); and Lansing, Mich. (Factory).

They Stand High Pressure.

The Hercules Seamless Copper Floatsand
Air Chainbersar ¢ made s]leuaflv for Steam
Traps, Receivers, Condensers, Steam Pump~,
ete. The original seamless goods. Not
mitations. Catalogne No. 2 Free.

HercuLes FLoat WoRks, Springfield, Mass.

Behind the Elgin Watch
Stands the Elgin Factory

with its guarantee. Every movement is
tested, timed and proven before leaving
the factory. The

Full Ruby Jeweled Elgin

is the world’s standard of time-measuring
mechanism.
Free booklet—*‘The Waysofa Watch’ on request.

ELGIN NATIONAL WATCH CO., Elgin, Il }

Consts about 12 cents a year to
maintain The Matchless

A COMPLETE

Electrical Library

By PROF. T. O°CONOR SLOANE.

Invaluahle for hotels, private
dwellings, factories, etc., ete,
not on sale by vour dealer write
us for catalogue and price list.

STANLEY & PATTERSON,

Gen'l Elec. Equipment Supplies,

30-32 Frankfort 8t., NEW YORK.

An inexpensive library
of the best books on
Electricity. Put up in a
neat folding box,as
shown in cut. FKor the
student.the amateur,the
workshop, the electrical
engineer, 8chools and
colieges. Comprising five
hooks, as follows:
Aritbmetic of Eiectricity

138 pages, . . . $1..08
Electric Toy Making, 140
. pages, . . . . . $L08

How to Become a Suc-

cessful Electrician, 189
pages, . . . . . $100
Standard FElectrical Dic-
- tionary, 682 pages. $3.00
Five volumes, 1300 pages, Electricity '-umpllrlul 1’)8
and over 450 1llu~ttratu)na. pages, . . . F1.00

A valuable and indispensable addition to every llbmry.

Our Great Special Offer.—We will send prepaid
the abovefive volumes, handsomely bound in blue cloth,
with sitver lettering, and inclosed in a neat folding box.
as shown m the illustration, at the Special Reducec
Price of $5.00 for the complete set. The regular
price of the five volumes is $7.08.

MUNN & CO., Publishers,
361 BROADWAY, NEW YORK.

$5 PRESS glrculnr or Small Newspaper Preas

8., Typesetting easy. Money
maker or saver. Send stamp for catalogue, presses, type,
paper, etc. THE PRESS CO., Meriden. Conn.

CROOKES TUBES AND ROENTGENS’

Photography.—The new photography as performed by
the use ot Crookes tubes as a source of excitation. All
about Crookes tubes. %ClLNTlFIC AMERICAN SUPPLE-

2 243,244, 79:2. 795,
P 1056. 1057, also
SCIENTIFIC AMERICAN, o 10 and 14, Vol. 74,
These profusely 1llustrated SUPPLEMENTS contain a
most exhaustive series of articles on Crooses tubes and
tbe experiments performed with themn. Among them
will be found Prof. Crookes’ early lectures, detailing
very fuily the experiments which so excited the world,
and which are now again exciting attention in connec-
tion with Roentgen’s photography. Price 10 cents each.
To be had at this office and from all newsdealers.

Y
f_oPl*E

This isa
brand new puzzle and can be solved with a little study, as follows: Thereare twenty-six letters in the alphabet,
and we have used figures in spelling the cities instead of letters. T.etter A is number 1, B number 2, C number
3. etc., throughout the entire zlphahc( IF YOU CAN SPELL OUT THESE THREE CITIES
YOU MAY SHARE IN THE DISTRIBUTION OF $1,000 WHICH WE ARE GIV-
ING AW for doing a little work forus. ‘I'his you can do in less than one hour of your time. This and
other most liberal offers are made to introduce one of the ver\ hest New York magazines into everv home in
the United States and Canada. WE DO NOT WANT ONE CENT OF YOUR MONEY. When
you have made out the names of these three cities. write them plainly on a postal card and send it to us, and you
will hear from nq omnlly BY RETURN MAIL. [t mav take an entire evening to solve the three
names, but E{ AND TRY TO GET YOUR SHARE OF THE $1,000. A
copy of this hngh ll-’lSS ONE DOLLAR MAGAZINE WILL BE SENT FREE 10 cvervone
answering this advertisement. Do not delay. Send youranswer in immediately. Address ROBI SON
PUBLISHING CO., 24 North William Street, New York City.

511

Lach one of the above three lines ot nguxe> speils thc name of a great city in the United States.
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Scientific

Amevica,

ELECTR

1o everyone.  Electneal or dlechan
g, Guidance of experienced, able
Thos. A. Edison and others endorse Institute.
TRICAL GINEER INSTITUTE, Dept. A,

- ILLUSTRATING
TAUGHT BY MAIL,

Newspaper Sketching, Washdrawing,
Pasteland higher Tllustration. Adapted
toall. Personalinstructionand criticism
same as in our resident school. Pre-
pares quickly for prodtable work. Mod-
eraterates. Write for particulars.

NATIONAL SCHOOL OF ILLUSTRATING,
38 Penn. St., Indianapolis, Ind.

THE ELECTRIC HEATER.—A VALU-

able paper, with working drawinge of various forms of
the electr; lcal heaters, including electric soidering iron,
eleetric pad for the sick, ete. 6 lllustmtnons SCIEN-
TIE'IC AMERICAN SUPPLEMUNT 1112, Price 10 cents.
Kor sale by Munn & Co. and all newsdealer&

Io;:u; tree. LEC-
berty St., NewYerk,

From the Philippines Mr.

Frederick Palmer, a famous

traveler and correspondent,
| sends letters and pictures to

COLLIER’S WEEKLY.

For sale cn all news-stands. 10 cents per copy.
Sample copy free. Address COLLIRR’S WEEK-
‘ LY, 521 West 13th St., New York City.

Wyckoff Seamans & Benedum
+327 Broadway, -New Yor

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about tbe new illuminant. its qualities,
chemistry, pressure of liquefaction, its probable future,
experiments perfoimed with it. A most valuable series
of articles, giving in combnlete form the particulars ot
this subject. Detailsof furn.ices for making the carbide,
as generators, gasometers, burners, etc. Contained in
gc ENTIFIC AMERICAN SUPPLEMENT, Nos. 99N,
1004, 1007, 10122, 1014, 101 lllti. 1022,
)33, 1038, 1057, 1 064, 1071, 107:2, 108

s 1081 1085, 1086, 1104, 1124,

“

S5. 1:
Price 10 cents each, by mail, from
office, and all newsdealers.

Englneermg

Instruments
MANUFACTURED BY
W. &. D. MOGEY,
Bayonne City, N. J.
B~ Send for (Catalogue.

o o ot [ Ll Lot | ouy |
e Smith Premier

Tabulating
and Billing Machine.

An Ever Ready,...
Effective

Time and Labor Saving Device
«.for Premier Users.

v

Simplifies Bill Making and writing
figures of different denominations in
columns.

It in no way interferes with the

] é typewriter for usual lines of work.

ASK FOR DESCRIPTIVE
TABULATOR CATALOGUE

The Smith Premier Typewriter Co.
SYRACUSE, N. Y., U. S. A.

Tent, umbrella. D. Downs
T'hill coupling. W. K. Schubert
lile, K. Kurness..
'I'ile, building, J.
‘Tire, vehicle, C. 'I. A&l(\mb .
Tobacco leaf sorting ‘\ppar‘nus, B 0. Dahl
Toe, box. G. .. Preble.... . ;
Teel handle. E. Manes
Toy, ‘. Holmes. .
’I‘OY.C W. Taylor.
Traction engme C. L. & It A. Schultz
Trap. See Animal trap. Fly trap.
Tread, stes. A. Bischoft’
Tree or shrub protector. J.
I'ree protector, H. H. Belknap
Truck for locomotives. swing, K. Rusbton

645,704
615,672
645,500
645,678
645,844
it

Truss, hernial, P, Madden............covvvvvinnnis 1)
Tub. See Bath tub.
"T'urning machme, wood. H. Mayers................ 645,601

‘'ype. apparatus ftor J\mnt)mg set,
stringer & W icks
Valve, J. C. Fox......
Valve, air, S. l’. att.
Valve, blow eft, C. H. "T'opp.
V._l]ve for sinks or stationary wa%hq
. Kasschau.
Valve ruotion, en
Valve, pressure relief, W. )
Vaporizer, ®. A. Johnston........
Vehicle brake, P. D. Blackden.
Vehicle brake. L. L. Fletcher..
Vehicle brake, motor. E. A. Sper
Vehicle cover, I. H. Wolfgang
Vehicle leveling attachment, J.
Vebhicle seat, J. Burns
Vehicle seat. D. W. Smith..
Vebicle spring wheel, J. L.
Velocipede, 1. Tolson...............
Veneer machine, W. H. Williams.
Wagen bodies, etc., apparatus for
Stout
Wagon, weighing. L. D. Norris
Waistband, apparel. I.. Zazeela. -
W(u% bolder and sknt supporter, combined, G.
Blackman . G
sthboard R. E. Leve.
Washing machine. C. W. 'Ihompson
Watch regulator, E. Avila..................
Water distributing system. A. D. Strong ..
Watering fountain. puult.ry A. H. Chapman..
Welghing machine. ¥. K. Meyer..
Wheel. =ee Fitth wheel. Vehicle qpnm.' wheel
Whist apparatus, duphcate, W. K. Watkins.
Window bracket, Gibson & Siraughn..
Wire stretcher. .J. H. Fellows.............
Wood carvings. making pressed, P. Wedek d
Wood preserving apparatus, C. J. Doyle. ...
Wort trom malt flour, producing, C. Schmitz
Vrench, H. B. Hartford.... .. . .....cooiiiiiinn

DESIGNS.

Battery plate, storage, J. B. Conrad....
Bicycle frame, C. O. 1i. Matthern...
Box blank. K. BE. Pinkerton
Cane or unibrelia handle, W. I1. Spears..
Car body, railway, . .J. Capewell
Chimney cap merwmber, J. Cooper
Clasp, B. Conlan. ...,
Clasp. A. B. Herald
Cuspidors. etc., casing for. K
Finger ring, C. . & F. F. Haeberle. .
Kork socket. J. Powers. . =
Game heard. A. Baylis.
Garment supporter, G. W. Rush.
Hook. har::ess snap. C. H. Ball..
Mail bagz, W. T, \lcl\msler
Necktie holder, J. 8. Graves.. ..
Nut iock washer, ( ‘K. Pierce. ..
Ralie head. lawn. J. P. R.
Scale frame, J.W. C
=hovel stamping die, K.
Umbrella or cane holder, I< A Smith
Vapor burner frame, incandescent, C. V. Best
Vehicle body. W. E. Schneider

elring.

Vehicles. undersiung battery tmme tor,
Baldwin .. ... . 32367

Work stand, J. B. walker 32374

TRADE MARKS.
Anesthetic, liquid local, J. A. Johnson.............. 3443
Antipurulent, Battle & Company. Chemists’ Cor- 340
i 34,0

Brewm-Lompnny ............................... 34,337

Chemical and pharmaceutical prepamnons. cer-

tamn named. A. Konig.... ........... .
Coftee. green, Kunhardt & Company.....
Cord and twines, certain named, A. F. Reid.
Cord and thread, cert:un named, A. F. Reid.
Cotton fabrics. Seimssen & Compan
Cure for car or sea sickness, Brooke Medical Com-

pany 34,541
Groceries, certu
pany. . LA
Ink, prmtm" Ullman COH]an . 34.347
Jewelry, certam named articles of ‘B.A. Baliou &
Company . 34327
Liniment, Gladiator Chemical Company.......... . 34344
\ledicine, certain named, Herb Medicine Com- e
............................................. 34345
\Iedlcme for the cure of certain named diseases,
N.Cheney.......ooooiiviiiiin civiiiiiinne oo 34.342
Mm.nrs. motor cars. carriages, cycles, and parts ot
same, G. Daimler..... ................ L. 34.351

Pdlllt‘% in liquid and pd*te form
Calvert Paint Company.
Prociuce, certain named, K. P. Loomis & (,ompdny b
Scalp and hair, preparations for the treatment of
the. Kilmer Company 3
Shoes. Stubbs & Wilson..
Soldering fluids for metals,
Starch, J. R. Marquette .. ... ........cooiie. oo
ftone, certamm named, Cleveland Stone Company..
Syrup, throat and jung, Colonial Medical Com-
pany
Syrups and molasses. T owle erup Company .
1'wes. pneumatic. Morgan & Wrigh 350
Vehicles, iutomotically propelled W E.Schneider 34 33"

LABELS.

‘“ American Avollinaris Natural Mineral Water ”
for mineral water, R. M. Diilon
* Automatic Finger Cusmion Pa
trusses, C. D. &
**Cerveza Extra,”
Company. .........ooeiiiiienan.
“ Coke Hazel Bay,” for a toilet prcp.u‘anon C E

hd Cntmol ” for alotion, J. N.
** Diphtherene,” for a medicine,
Medicine Company..
“ Dixie,” for cigars, J. H. . Wenzil.
‘* Kinsiedler-Balsam Drops.” for a meucme. 3
Medicine lmporting Company..... ............... 7,
* Expansion Club Whiskey,” for whmkeyq Schlesin-
ger & Bender. 7
¢ F. Z. Stove ICnamel.” for Stove pnhsb . Zeller.. 7.
“ Germania,” for cigars, J. H. F. Wenzel T
““ Grape Juice.” for wines and liquors, (Golden Gate

Mackenzie

(
Boussmzaul t

Wine COmpPAany  ......ooooie cive ciiniiiun crennn 7423
‘* Maria-Kinsiedler Magentropfen,” for a medicine,
Swiss Medicine Importing Company... .......... 7,416
‘““ Meadler’s Famous Cough Drops,” for cough
drops, J. W. Meadler. ... ........ . . 7,414
‘* @regon Black L. eg Cure,” for a medi com-
pound. K. Spike. .......... ..... 7417
** Peter’s Pine '1‘(1r Tablets.” for a medicine. Peter
Chemicat Company............... 7,412
“Sage Dandruff Cure and Hair Tonic.” for a toilet
preparation, H. Ittel, Jro ... oo ,410
'* Schweizer’s Anti-Dyspeptia Home Made Potato
Bread.” for bread, F.Schweizer.....,..... .. 428
** Uandi Tea,” for tea, Uandi Tea Company.......... 7427
PRINTS.
‘“ Collins & Co.’s Piows are the Best in the Waorld,”
for plows, Collins Company.....coeeevenneineann w 212

A printed copy of tbe specification and drawing of
any patent in the toregoing list. or any patent in print
issued since 1563. will be furnished from this office for
10 cents. Inordering please state the name and number
of the patent desired, and remit to Munn & Co.. 361
Broddway New York. Special rates will be given where

alarge number of copies are desired at one time.

Canadian patents may now be obtamned by the in-
ventors for any of the inventions named in the fore-
going list. provided they are simple. at a cost of $40 each.
It complicated tbe cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
York. Otherforeign patents may also be obtained.

7 | Gathers and selects the fine from the
7t} | eoarse,

YOU
CAN

MAKE BIG MONEY

Entertaining the Public.

$30 to 3300 and more per week

without previous e xperi
4 ence. No other busi- =,
ness pays such large
returns.for the little
etfort required. We
turnish ecomplete
The work iseasy. strictly high

outfits.
classand any man can operatethe outfit

by following our instructions. Write
for particulars and copies of letters
from those who are making BIG MONEY
on onr plan. ENTF.RTAINMENT SUPPLY
C€0.; Dept. J J. 5G Fifth Ave. CHICAGO.TLI..
Mention this paper when you write,
Whv

whv Make Rubber Stamps ?

Our *“ New York” Rubber Stamp Vulcanizers received
the only medal awarded any Vulcanizer, World’s Fair,
Chicago. Rimple pmcess Large protits. Circulars f)ee

Barton Mig. Co., Dept. A, 338 B'way, New York, U. S. A.

FOR SALE OR ROYALTY.

Patent Right No. 616.537. The most
oomplete Street Bweeper ever invented.

Dustless, simple and durable,

| FoR SALE—nl Low Price—the followins list
of Machinery—used but short time.
3 Baker Bros. Geared Drill Presses (joined). 2 3-Spindie
Barnes Drill Presses. 2 Warner & Swasey Turret Lathes,
19-16 in. hole through spindle. 2 Warner & Swasey Tur-
ret Lathes, 2 3-16 in. hole through spindle. 1 12-in. Swing
Pratt & Whitney Speed Lathe., 1 Small Profiling Ma-
chine Garvin Machine Co. 1 Spreckes Milling Machine
Garvin Machine Co. 1 10-in. Swing Diamond Machine
Co. Speed Lathe., 1 14-in. Swing Diamond Machine Co.
Speed Lathe. 2 Pratt & Whitney Wheel T'rueing Tahles.
2 Wheel Lacm;z Tables. 2 Wheel Trueing Stands. 1 Rim
Drilling Machine. 1Pratt & Whitney Frame Drilling
Machine. 1 Fox Macbine Co. 'T'ube Cutter. 1 Kox Ma-
chine Co. Rim Washer Press. 2 Diamond Machine Co.
Belt Strapping Machines. 2 No.3 Diamond Machine Co,
Buffing Machine. 2 No. 2 Diamond Machine Co. Bufﬁng
Machines. 1 No.5 Emery Wheel Grinder (double:. 1
0.3 Emery Whee) Grinder. 3 (x'lS Brazing Stands—
complete. 1Tube Brazing Furna
DUEBER WATCH CASE MFG CO.. CANTON, OHIO.

ICE i

MACHINES, Corliss Fumm-u, Brewers'
and Bottlers’ Machinery. THE VILTER
MFG. CO., 899 Clinton Street, Milwaukee, Wis.
THE RANSOM AU 'I‘(HIA'I‘IC GAS MA-
CHINE. Gas made from Gasoline. RANSOM GAS
MACHINE CO., 371 E. Water St., Milwaukee, Wis.

For Sale, \lldmg Frame Helders for extensible window
screens.  Patent applied tor. Address, John Tanner,
112 N. 4th St., Paterson, N. J

A fortune for the right man or a com. 4
rn ress A, C. A PUY,
702 La Harpe 5t., New Orleans, la.

'I' U R BI N E R’%" Seml 101‘ Cll‘clll(ll' “MLY?

EL & CO
\m‘mglleld. Olno, U. S.7A.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPVYRIGHTS &cC.
Anyvone sending a sketeh and description may
quickly ascertain our opinion free whether an
mvention is probably patentable. Communica-
tions strictly contldential. Ilandbook on Patents

sent free, Oldest agency for securing patents.
Patents talken through Munn & Co. receive
special notice. withrout charge. in the

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation ot any scientitic journal. 'Perms, &3 a
year; four months. 1. Sold by all newsdealers.

MUNN & Co.ze1 eroaewar. New York

Branch Office. 625 F St.. Washington, D. C.

PE WHEELS. MODELS ‘.EXPER|MENTAL WORK. SMALL MACHIRERY

1]
NﬂVELﬂES & ETC. MWEW 7YORK STENCIL WORKS 100 NASSAU ST N.V,

MnDElS & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. Baillard, 106 Liberty St.,, New York.

INVENTIONS PERFECTED.

Accurate Model and Tool Work.  Write for Circular.

PI\RSELL & WEED 129- |3I West 3ist St., New York.

‘AMUUR & LtTTLEDhLE MABHINE l:ﬂ

.‘lnkc :\lndeln oi‘ Aus' 1 e o nrm

... CORK SHAVINCS...

0. HEROLD &_ (CO.,
Lisbon, Portugal.

D.L.HOLDEN
1336 BEACH St. PHILADELPHIA Pa.

EGEALED, ICE MACHINES

SEE FIRST PAGE

I’ll.

R

Experienced Draughtsmen wanted on mill machinery
and machine tnols.” Permanent employment assured to
rapid and accurate draughtsmen, Bethlebem Steel Co.,
So. Bethlehem Pa.

ALUMINUM FACTORY and Store for sale. A
well supplied factory, also complete printing outfit.
Business well established and remunerative. UNITED
STATES ALUMINUM CoO., 1921 S. 4th St.,Philadelphia,Pa.

R
| Prices $160 and up uend tor Catalogue,

PIERCE ENGINE Cco,, 17 N.

PIERCE VAPOR LATNGHES

Stock Sizes 14 to 22 foot.
8afe, Reliable and fully guaranteed.
17th Street, Racine, Wis.

‘FllllS

NOVELTIES & PATENTED ARTICLES |

Manufactured by Contract. Pnnching Dies, Special Ma-

Experlmemal &Model Work

Cir. & advicefree. Wm. Gardam & Son.45-51 Rose St..N.Y.

MO
I
(GRINDING MILLS o5, Folilth:

versal Eccentric Mill. Address J. S, & G. F. SIM P-

SON, 28 Roduey Street, Bl'ool(lyu, N. Y.

FOR STEREOPTICONS AND SLIDES

Moving Picture Machines ar.d Films, write Williamms,
Brown & Earle, 920 Chestnut St., Philadelphia, Pa.

2 VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches &Elevators
PROVIDENCE R. I.

ATALOGUES FRCE.

LIGHT MANUFACTURING & £XPERIMENTAL WORK.
5:f££m£msmmpm PUNGHES & DIES.

UTOM LESAno PARTS FoR sAME.
SPECIAL' MACH INERY. INQUIRIES S0LICITED.

0TT0 KONIG5LOW= 45 MIGHIGAN ST.CLEVELAND.0.
'CALCIUM CARBIDE &3+,

35 NASSAU STREET. NEW YORK.
(A B C Code.) Cable Address: BRYAXE, NEW YORK

GAS LIGHT 15c A MONTH,

Any Where, 100 Candle Power and

A DAY SURE Anove
expenses and a steady job
to good arents selling eur
Gasoline Lamp. Needed everywhere.
BRILLIANT GAS LAMP €0., 42 State St., Chicago.

TO®

' % e @ GAS AND GASOLINE ENGINES

Adapted for all power purposes.
Largest exclusive Gas Kngine Factory in America. Fstablished 1887.
Engmes in stock for quick delivery in all principal cities.
end for 1Mustrated Catalnaue No. 5.
THE FOOS GAS ENGINE CO.,

cbinery. E. Komzslow&Bro 181 SenecaSt. Cleveland U |

3 to 250
Horse Power.

Station A

Sprmgfleld Ohio.

FRENCH-AMERICAN Professional Bookkeeper. Cor-
respondent and apeaking four languages, wishes pesition
as Secretary. assistant or as guide with Manufacturer
exhibiting Pars Exposition, 1900. Correspondence solic-
ited. Address, LLeo Hofman, 1070 Jackson Blvd, (‘hlcago

FOR SALE sary tools for a small machine and

hlacksmith shop; machinery set up in running order;
shop can be bought or leased for a term of years if de-
sired. LEONARD D. HARRISON, 164 Hallock Ave., New
Haven, Conn.

GAS+ GASOLINE E
WAT

—A complete inventory of all t he neces-

1900 BICYCLE FREE

Fordistrributing 1000 catalogues for us.
Agent wantedin eachtown. Giverefer ences
# and send for catalogues. Enclose stamp.

.m;‘u CYCLE €O0.Dept. 62x, Chicago

EASE PAYS EXPENSES and

per month, Steady position; self-sel-
ler‘ no experience needed.8end 2c for contract,

Prasg MFG Lo.. Cmcmndtl O.. Dept 10.
andwewillshow you
how to make 83 aday

the locality where you live. Send us your address and we w
explain the business fully, remember we guarantee a cletr P

3 a Da sure absolutely sure; wa
fit of #3 for every day’s work, absolutely sure, write at o

Sendusyouraddmm
furnish the work and teach you free; you work in
ROYAL MANUFACTURING €0. Box # 1. DETROIL. M-"i’

GAS ENGINE

LUBRICA
Piston every stroke,
OoMBUSTION—The same rain or shine,
MIxING—Of gasoline and air.
OONSTRUOTION—Finest ever produoed.

Perfect s

GEEE Reliable as a Steam Engine.

TION—Automatic Oiler sprays

“CLUB SPECIAL" i the name of onr lar
lannch for fishing. hunr,[n;iand general elul gn
oength 31 £ serfectly snfe and seaworthy.
Wr te ua {or free advance cnlalnu:uu of safe en-
d good boats. Marine (P
sardner Blk,

LUZlEﬂ MOTOR CO. Foi e dis



e/ ° ° 3 3
208 Scientific duevican, MARCH 31, 1G00.
o g LM‘HES Foot Powar, ngh Grade
| ?: e u man OO S W. P. Davis Mach. Co., Rochester, N.Y.
ﬁ TH NS/ ) . .
! ORUUGHM]“SPECIIO z Embody everything that is practical in Sportsmen’s Footwear.
_ ~ INSURANCE For nearly a Quarter of a Century Putman Boots have been the ASBESIRE
AGAINST: LOSS standard among Western Hunters, Prospectors and Ranchmen
o (who demand the very best) and we have learned through our FIRE-FELT GOVERINGS
DAMAGE N
TO Bersonal contact with them to make a perfect boot. Putman
PROPERTY [ oots are Water Proof.  Send for catalogue of over 20 different S TRON: Laater n_m- EASILY ARBLIED.
LOSS-OF: LIFB styles of boots. Also Indian Tanned Moose Hide Moccasins. MADE IN SECTION S B EAGLE
This cut shows our No. 678 Three Quarter Boot, (14 inches high) Bellows Tongue, FIT STANDARD PIPE SRl {e Sieg PR e 1o
UR\' Made on any style toe desired. Uppers are Special Chrome Tanned Calf Skin, tanned H.W., JOHNER I TR N
Al TG'PERSUNS ) with the grain of the hide left on (our special tannage) making the leather Water CNEW YORR CHICAGD - PHTTE T T
CAUSED-BY Proof. Largeeyeletsand wide leather laces, also laced at side to fit the boot tight wane LR
around the top. Furnished in Black, Brown or Straw Color. Sole, ASBESTOS MATERIALS. QRIIT-E N R R P
S[mMBOImR m)LOSIONS Light, Medium or Heavy. The Sole is genuine Hand Sewed (making ROOFING MATERIALS JaRzey [T TR Vg4, [FYE-}
JM D v BFRAN V1cE DRES 1 ﬁs?ft"aml easy).and madde gf ]best \Yla‘terProofeéi ()fa‘l;]Sole Leather.
ALLEN -PRES ELIN IDEHT acie ())0“1 measture an elivere: 0 any part O: e
J-B.PIERCE: SEC Br-ALLEN - 22ViCE PRESIDENT |§ U.§ L/ $7.50

JLBBRANERDASSTTREAS. LF WibbLED . ASSTSEC!

ON THE WINGS
OF THE WIND

You can’t imagine
—un‘ess you have
tried it—how plea-
sant is the sensa-
tion of riding in a

WINTON
MOTOR
CARRIAGE

and propelling it
ourself, absulute-

. - independent of
Price 81.209. No Agents. cpachman op ser-

vants. You can make it 2o fastor slow, just as you wish.
and start or stop when you please. It is easy of control
and is operated on the hvdro-carbon system. It costs
about half a cent a mile torun it. Catalogue sent free.
THE WINTON MOTOR CARRIAGE CO., Cleveland. Ohio.
Eastern Department, 120 Broadway, New York City.

CHARTER Gasoline Englne
USE]] ANY PLACE

BY ANYONE

FOR ANY PURPOSE
Stationaries, Portables,
Engines and Pumps.

I#™ State your Power Needs.

RECORDING INSTRUMENTS.

W Pressure Gauges, Vacuum Gauges. Volt-
il meters, Amperemeters, Wattmeters, and
‘'hermometers, make continuous records
Day and Night. Willpay for themselves.
Every instrument fully guaranteed and
sent on 30 days’ trial. Send for Circu-
lars and Specimen Chart.

The Bristo] Company, Waterbury, Conn.

II nt |sn| an Eastman, it nsnl a Kodak,

Kodaks

Load in Daylight with
Film Cartridges for two,
six or twelve exposures
as desired. For work at
home then, as well as for:
one’s outings, the Kodak
becomes more convenient
than the glass plate
camera. ‘

No dark room except
for development, no
bothersome plate holders
or dark slides.

EASTMAN KODAK CO.

CATALOGUES FREE AT THE

OCLALERS OR BY MALL,
YOUR MONEY BACK IF YOU DON’T LIKE IT.
THE CUTESTs MOST WONDERFUL
NOVELTY EVER BEEN« GUARANT LED
A PRACTICAL TYPEWRITER. CAN BE
CARRIED IN THE VEST POCKET AND
WILL WRITE POSTAL CARD OR NEAT
LADIES NOTEPAPER.THIS 18 EXACT
8IZE AND STYLE OF IT8 TYPE.
Thls Bah is made on the same principl u
3.00 TV PEWRITER. wich T iples as our new
world to advcrnse Every purchaser ordering a $5.00
machine direct from this advertisement is entitled to a
Baby free of charge. Send_for Circular. Also see
SCIENTIFIC AMERICAN, March 31, 1960, page 197.

SIMPLEX TYPEWRITER CO., 640 First Ave., New York.

A WONDERFUL
LIGHT.

Rochester, N. Y

CANTON
Incandes-

Costs for service one-fiftteenth cent
as much as electricity, one-thir- | Gasoline
teenth asmuch as acetylene,one- amps.
eleventh as much as gas, yet a | Removable
pleasanter, brighter light ‘than Tank.

these.
away.

Fine print read 45 feet
100 candle-power twemy
hours costs 3 cents. No odor,
noise or smoke. Never out of
order. Lasts a life-time. Orna-
mental ; portable. Chandeliers,
pendants, wall ard bracket
lamps. Best for country or city
home or office. (ruaranteed
as _represented or money
refunded. All styles. Write
for catalogue. Agents want :d.

Canton Incandescent Light Co.,
CANTON, OHIO.

“Turn on the light.”

by Send for ordex' blank showi mg how t 0 measure’ your foot.’

H.J. PUTMAN & CO.
21 BRIDGE SQUARE. MINNEAPOLIS, MINN.

SAVAGE Hammerless Magazine Rifle

SMOKELESS
.303 CAL.

The most reliable and safest rifle ever
manufactured. Shoots six different cart-

ridges adapted for large and small game.
82 Write for Descriptive (‘atulogue A.

SAVACE ARMS CO.
UTICA NEW YORK U S A

ARDNE: Fi
Gyt

(HBESLY& [ [HFLHE: L UsA
y Acetylene Burners.

Saumples, %4 to 1 foot, 25¢. each.
A new burner for STEREOPTICONS.
Highest C. P. possible.

Point Blank Range for Hunting.
The Only Hammerless Repeating Rifle.

NEW CHAMPION PRESS CO.,
C. OLMESDABL, Manager,
MACKINISTS,
Manufacturers and Dealers in
JOB PRINTING PRESSES
AND HAND PRESSES,

Pinking, Pleating, Fluting and all g
kinds of ladies’ Dress Trimmings
Machinery a Specialty.

173 GRAND ST., NEW YORK

State Line Talc Co., Chattanooga, Tenn.

All varieties atlowestprices. Best Hailroad
Track and Wagon or Stock Scales made,
Also 1080 useful articies., inc|udin§ Safes
Sewing Machines, Bicycles, T'ools. etc. Save
Lists Free. CHICAGO SCALE Co., Chicago. 111

SCAles

Money.

All styles and sizes
are shown in our
Blue Book — Free.

NEw ENGLAND
WartcH Co.

37 Maiden Lane, N.Y.
149 State St., Chicago.

(11 TRADE MARK

ECAMOI
ALUMINUM PAINT.

Latest application of Aluminum. Looks like Frosted

Silver. WVashable, Untarnishable, Water, Oil and
X]Vezlnher reof. Durable. FEasily Applied. Bicycles,
achts,

adiators, Pipes, Metal Work, Machmelg Dy-
namos. Motors. Apparatus, Arc Lamps, Sockets, Brack-
ets. Cars, Stations, General Decoratlon etc. Sample
bottle, by mail, for 25 cents.

THE AMERICAN PEGAMOID CO., 339 B’way, New York.

WY S STEELTHE\IERY

OR TOOLS:; SAWS
WM JESSOP & SONS L' 9l JOHN ST. Nr.w YORK
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ol The following letter from one of the largest cement manufacturers in the 3
C, D,
*" world proves positively the marked superiority of THE GRIFFIN MILL ‘%
L =0 .. . . U]
é. for pulverizing either rock or cement clinker. 3
< ) A
'ﬁ, AMERICAN CEMENT COMPANY, ,g,
& . OWNERS OF >
L =0 The Egypt Portland Cement VW orks. : . The Giant Portland_Cement Works. 9
gl The P%ﬁsylvania Portland Cement Works. ~ Ln¢ Columbian Portland Cement Works. gy, j ordan, N.Y., Portland Cemont Works. I?
'CI’ Messrs. BRADLEY PULVERIZER Co. EeypT, PENN., August 25, 1899. '|§
>§|o Gentlemen: Replying to your inquiry as to what we think of THE GRIFFIN MILL, we will say that the first Griffin ||’4
< Mill used in grinding Portland cement was erected in our Egypt works ten years ago, where it is still in operation. Since g
’él‘ then, as from time to time we have built new works, we have equipped them all with Griffin Mills, We have now in opera- 'b‘
%p tion at our several works, thirty-seven mills. a|’4
o We know all about the grinding machinery used in the various cement works in this country, but think the Griffin 3
! Mill superior to any other for grinding Portland cement and the raw material from which it is made. What we think of the 15¢
’Cl, Griffin Mill is shown by the fact that within the last week we have given you an additional order for more mills. W2e
g Yours very truly, AMERICAN CEMENT CO., :)’
<l JouN W. Eckert, President. iz
ol i3
é:l. The demonstrated success of the GRIFFIN MILL for pulverizing all refrac- ‘P‘
C tory substances allows us to sell them on their established record. Write us 5
’CI‘ for names of manufacturers who are daily using them with perfect satisfaction. ’P‘
C D
(& >,
o 9
é: TH E BRADLEY PU LVERIZER CO., = = BOStOIl, Mass. :g‘
0 [

on the main street as well as
back alley by using

GE SMALL MOTORS

which cost nothing when not working.
Worite for information to

CENE_RAL ELECTRIC CoO., Main Office, SCHENECTADY, N. Y.

CAPE NOME, CAPE YORK, —=
<— ST, MICHAEL, DAWSON

AND ALL POINTS ON THE YUKON RIVER

DIRKRECT.

Operating ITS OWN Fleet of First-Class Ocean Steamships

ST. PAUL, PORTLAND, BERTHA, RAINIER, DORA and others.
Full Line of River Steamers on the Yuken.
Under contract to deliver United States Mails throughout the Territory.
First Departure, APRIL 30th, and Fortnightly thereafter.

For new Folders, Maps and further particulars as to Freight and Passage, write to

ALASKA COMMERCIAL COMPANY,
310 SANSOME STREET, SAN FRANCISCO, CAL., for all particulars.

UTOMOBILE SAND PARTS.’

in a

w

ENISON ENGINEERING COMPANY

Ty =00M200 <-imTM>®» ommYU

NEW HAVEN, CONN. U.S.A

axle? A start in

ed a t
thl' r:nht. dlrultmn will enable you

to nse the power yon
¥ do more vnl.unhlu work
hlglu.r sﬂluri You can be trained b
muail at home, without loss
of present salary, to

TAKE

A New Position

lect the snnly[hnl attracts you:
Mech hanleal, or Steam En
L

0fSe88 80 A8 to
and gain &

Eleetrleal,

eering, Btenog-
ping, and English
Fermaof payment wi
lished 1591, 150,000 stu
s Wr or circulurs,

PRINTING INKS

I'ne SCIENTIFIC AMERICAN is printed with CHAS
ENEU JOHNSON & CO.'S INK, Tenth and Lombard
8ts., Philadelphia, and 47 Rose St.,opp. Duane, New York



